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Effective Cutoff Energies for B, Cd, Gd and Sm Filters

by R. W. Stoughton and J. Halperin

ABSTRACT

Effective energy cutoffs have been calculated on an IBM-T7090 com-
puter for Cd, Gd, Sm and B filters as functions of filter geometry, the
ratio of Maxwellian to epithermal flux (assumed to be 1/§), the lower
energy limit of the 1/§ flux, the energy corresponding to the Maxwellian
most probable (modal) velocity and filter thickness. The geometrical
configurations were spherical (which on the assumptions made is equiv-
alent to a beam flux case), cylindrical and slab. By the use of two or
three different filters (Cd and Gd and perhaps Sm) it should be possible
to detect resonances in the thermal to cutoff energy regions, in addition
to measuring resonance integrals and thermal cross sections of unknown

nuclides.
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INTRODUCTION

Effective Cd cutoff energies have been calculated by Dayton and

Pettusl; by Westcott, Walker and Alexander2; and by Stoughton, Halperin

(1) I. E. Dayton and W. G. Pettus, Nucleonies 15, No. 12, 86 (1957).

(2) C. H. Westcott, W. H. Walker and T. K. Alexander, Second United
Nations International Conference on the Peaceful Uses of Atomic
Energy of September 1958, Paper A/CONF. 15/P/202.

and Lietzke5 as a8 function of filter thickness by using high speed

(3) R. W. Stoughton, J. Halperin and Marjorie P. Lietzke, Nuclear Sci.
and Eng. 6, 441 (1959); also see Oak Ridge National Laboratory
Report 0RNL-2825 and 0RNL-2825 Supplement.

computers. Dayton and Pettus assumed a 1/@ flux from about 2 Mev down to
0.025 ev, both monodirectional and isotropic, and a l/z detector. West-
cott, et al., assumed a l/z detector, both a beam and isotropic (cos 6 law)
flux incident on one side of the Cd foil and (presumably) a superposition
of a 1/E and a Maxwellian flux, with the 1/E flux terminating at some
factor p times the Maxwellian temperature. Stoughton, et. al., assumed
point l/z detectors in the center of spherical and cylindrical filters
with a 1/@ flux going to zero at 5 kT and a Maxwellian flux of temperature
T. The flux was assumed to be isotropic with respect to the point samples;
with these assumptions the spherical case should be identical with that

of a beam flux, a slab filter and an infinitely thin slab detector. Cut-
offs were also calculated for boron filters for comparison.

All three groups of workers defined effective cutoff energy as the

cutoff of a perfect (infinitely sharp) filter that allows the same total

number of absorptions by the filtered sample as does the given filter.




-6-

The purpose of the present paper is to extend the cglculations of
Stoughton, Halperin and Lietzke to include isotropic flux with slab geom-
etry and to include gadolinium and samarium filters. It should be empha-
sized here that calculations based on cylindrical filters with point
detectors at the center are of more practical value than might first
appear to be the case. The authors have used cylindrical filters (one
cm. diam. by two cm high) in reactor irradiations. While the samples and
monitors were not points, they were very thin (so that negligible self-
shadowing occurred) and rather small in area. It can be shown that if a
point sample is moved a significant distance from the center of the cylin-
drical shell its corresponding effective Cd thickness is changed very
little. For example, if the point is moved along the axis half way to
one of the faces (i.e., to one quarter of the height from the nearer face)
the effective Cd thickness is changed about 0.2%. Hence a thin finite
sample which approximates an integral of such points should show very
nearly the same effective cutoff as does the central point. Actually an
effective thickness could be calculated and a correction made, if desired.
In the case of the spherical filtersyfhe correction would be larger.

From an experimental point of view, however, the cylindrical filters are
easier to make and to use, in addition to allowing an effective cutoff
which is relatively insensitive to position of sample.

MODEL, ASSUMPTIONS AND CALCULATIONS

The flux was assumed to consist of a Maxwellian thermal plﬁs a l/E
epithermal spectrum. The 1/@ flux was assumed to go to zero (sharply)
at p times the Maxwellian characteristic energy Em (where Em = KT and

where p was set equal alternately to 3, 5 and 10). For a Maxwellian



-7-

spectrum the derivative of the neutron density n with respect to the

energy E is given by the equation

dn 2 n El/2
ae ~ Uﬂ E 122
m
The differential of the total flux Ftot
/
GF, = vi& gg = 5V E2 e” B/
tot dE ”JnE572
m
"
_ onv Ei{i_ e" E/E
= Jn g 22
m

m

E /Em
e

(1)
in any interval dE then becomes

aE + ¢ dE/E, uEme<a> (2)

y OSECUE  (2a)

where ¢r is the epithermal or l/g fiux per unit 1n E. On changing the

variable to X = E/Em, the differential of the total reaction rate R per

atom for a l[v absorber becomes

nv o
0

dR = ¢
a B4

where

g, -

Here the subscript zero refers to a standard eanergy

taken as 2200 m/s).

On normalizing to unit ¢r and 0_ ,

- 2
dR' = ag%-— 2; xl/2 e ax + x;/2
ro
_ 2r xl,/2 e ax,
b
where r =

to the resonance flux per unit in E.

o) x1/2 e ¥ ax

v o Y2 ax/2, (3)

o for x<u (i.e., E<M%L

or velocity (here

dx/x3/2, for p $ x <@ (&)

for O < x<yu (ka)

nvo/¢r , 1.e., the ratio of the “conventional" thermal flux
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Three geometrical configurations were considered: spherical and
cylindrical shells with point l/z absorbers at their centers, and in-
finite slab filters with infinitely thin l/z absorbers in between and
with incident isotropic (cos © law) flux. In the cases of the spheres
and cylinders the flux was assumed to be isotropic with respect to the
point 1/v detectors at the centers.

(1) Sphere or Beam Flux Case

As seen in Diagram 1 the only neutrons going through the spherical
shells and also going through the point samples at the centers go along
a diameter, and hence the thickness of cadmium traversed before reaching
the samples is Jjust the actual thickness of the spheres lo' Effects of
scattering* of neutrons by the shells would not in general be important
and are not considered in these calculations.

By using the definition of effective Cd cutoff energy Ec mentioned

above
(s0) oo 51
J &= e o (5)
Ec o

where X lo is the macroscopic cross section of the filter material times

the thickness of the spheres. On substituting equations (4) and (La)

into (5),
00 o _ 1/2 00
dx
or 1/2 = %5 or 1/2 -=x -2 1
dx + = o dx
r }{x © J{, _3/2 = fox ¢ °©

(o] Cc

00 1/2 z lo
X e

; dx
* J; : 3/2

(6)

X

* Scattering effects should cancel to a good approximation and show
little net effect.
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Diagram 1. Spherical and Cylindrical Cadmium Filters.







where

"
]

X, if X, DO H

p if X, < M.

I

The two integrals on the right were evaluated numerically using
Gaussian quadrature. In the numerical integration finite upper limits L
had to be set; all the four upper limits in equation (6) were set at
x = 2000 for C4 and Gd, at x = 10,000 for Sm and 1,000,000 for B.

Thus

L L

1/2 1/2 ~(x+2 1)

211: fx xl/2e-x ax + 2Xo _2x, or fo x1/2e o
T

¢ x! NGY

2

l/2e— z o

[ %
T 3 (6a)

after adding 2xol/2//l to both sides. The RHS (right hand side) of (6a)
is the total reaction rate of the filtered sample, normalized to unit
¢r and Uo'

It can be shown that the error made in setting these limits at 2000
for Cd is less than about 0.1% in the reaction rate with even the thicker
cadmium shells, by expanding the exponential in the last integral, drop-
ping all terms after the second and integrating analytically. It should
be noted that the error is not as great as the values of the integrals
above this upper limit, since these approximately cancel on the two
sides of equation (6).

After evaluating the RHS of (6a), X, (and hence Ec) was evaluated

by successive gpproximations. For values of X, significantly greater




-10-

than unity the first term on the left can be integrated analytically in

series form; the definite integral becomes

L 00
J’ xl/ge"x ax = J’ xl/2 e*ax = x 1/2 e Xe (1 + Ei S
x x ¢ c  (2x )2
c c c
+ 5 - 15 + 105 - ...-) (7)

(2x )% (2x)*  (2x)®°

Equation (7) was used to evaluate this integral for values of X, greater

than 5. For values of X, less than 5, the first integral on the left
was divided into two pa;;é: that from X, to 5 and that above 5; the
first part was evaluated numerically us;;é Gaussian quadrature and equa-
tion (7) was used for the remainder of the integral.

The magnitude of the error made in using equation (7) is less than
the last term in parentheses; in fact it is less than the first omitted
term. For values of X, greater than 5 this error is less than 0.1%. It

is not recommended that this approximation be .used for X, values less
than about 5. -

The IBM-7090 at the QOak Ridge Gaseous Diffusion Plant was used to
carry out these calculations.

In the numerical integration an eight-point Gaussian was used in

each of the intervals between the following energies:

Filter Energy Intervals (Values of x)
B o, 1.5, 3, 5, 10, 25, 80, 250, 1000, 10%, 105, 10°
Cd and Gd o, 1.5, 3, 5, 10, 25, 100, 400, 2000

Sm o, 1.5, 3, 5, 10, 25, 100, 300, 1000, 3000, 10%
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(2) Cylinder Case

In the case of the cylindrical shells the transmission of neutrons,
as seen in Diagram 1, depends upon the angle between the direction of the
neutron and the axis of the cylinder as well as upon the neutron energy.
In equations (5), (6), and (6a) 1, must be replaced by lo/cose and

lo/sine for values of © between zero and &, = tan-l(D/H) and between the

latter value and n/2, respectively. Here H and D are the height and di-
ameter, respectively, of the cylinders. The equation for the cylinder

corresponding to (6a) becomes

2xl/2 X
Ji' +%;xi/2e"c(l+l- 12+ 53- 155+
c 2xc (2xc) (2xc) (2xc)
1/2
105 ) 2x
s
(2xc) N1
coso Tt

21/ [1 - cos®®
- o' N ) x l/2e-xdx d(cos®)

cos® L 1/2
L 1/ }1 - cos28 }
+ fo fu (e ° 1/2

)(7§§*x e X 4 52375) dx d(cos®)
x

1op 1 /cose
+ 1%% cosé; J; ol ) M2 Xy d(cos®)
1 L X 1/2
(e-Z lo/cose)( 2r x1/2 e-x + 0 ) ax 4 (co 9) (9)
"o, e e

L
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In the numerical integration the range of © was divided into 2 intervals:

0 to tan-l(D/H) and tan-l(D/H) to n/2. The integration was carried out
using Gaussian quadrature with 8 points per interval (for both x and cos®).
After evaluating the RHS, X, was calculated by successive iterations as

in the sphere case.

(3) Slab or Isotropic Flux Case

This case is similar to that of the cylinder except that for all

angles the lO of equation (5) was replaced by lo/cose, and integration

with respect to cos© was carried out over 2 intervals: O to 0.3 and 0.3
to 1.0.

CROSS SECTION EQUATIONS

Boron was assumed to be a perfect ;[X absorber. Cadmium and gadolin-
ium were assumed to be represented by single Breit-Wigner expressions at
0.178 and 0.03 ev, respectively. Two cases were calculated for samarium:
a Breit-Wigner expression for resonance energy at 0.0976 ev plus a ;[z
term, Sm(1-BW), and two independent Breit-Wigner expressions at 0.0976
and 0.88 ev plus a ;[x term, Sm(2-BW). In the case cf boron, the param-
eter was evaluated by using the 0.0253 ev (thermal) cross section (BNL-32%);
in the case of Cd the parameters were evaluated by a "best-fit" of the
data in BNL-325 between about 0.0l and 1.0 ev; in the other three cases
the parameters were evaluated from data‘in BNL-3%25 by using a non-linear
least squares procedure. The cross sections used are the following,

where the units of lO are mils for Cd and mg/cm2 for all others.
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Filter 1
o]
B 0.042039 1 fEO/E
cd 0.005G762 10,"[\/%(M(E-o.178)2 + 0.013112)]
cd 1.7472 x 107* 1 /1 VE((E-0.03)2 + 6.26 x 107%)]
Sm (1-BW) 2,0724 x 107 lo/[\/i':((E»O.,O976)2 + 1.0817 x 10'3)]

+1.1331 x 107° 1./ VE
Sm (2-BW) 2.0997 x 10™° 1_/[ VE((E-0.0976)2 + 1.09625 x 107°)]
+ 5.5126 x 107> 1 /VE

+ 1.4529 x 107° 1 /I ~VE((E-0.88)2 + 1.783 x 107%)]

FILTER EFFICIENCIES

Real filters such as cadmium, ete., only approximate our defined
perfect filter. A factor that affects the usefulness of a filter is the
sharpness with which the transition from cpacity to transparency is made
at the cutoff. A simple measure of this efficiency was made by calculat-
ing the fraction FRACT of the total number of reactions occurring in the
l/z,test sample at energies below the computed cutoff energies. Thus the
hyﬁothetical perfect filter would yield a FRACT = O.

The values of FRACT were determined by Gaussian quadrature by inte-
grating the reaction rate up to the cutoff after having determined the
latter, and then dividing by the total reaction rate (RHS in equation
(fa) or (9)). In the numerical integrations the rates resulting from
Maxwellian neutrons were kept separate from those resulting from 1/@ neu-
trons. These rates were kept separate in order to determine the following

items in addition to the FRACTS.
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FRACTM & fraction of reactions below the cutoff due to Maxwellian
neutrons only.

BRMOE & ratio of (Maxwellian neutron reaction rate/"l/Ev neutron
rate) above the cutoff.

RTOT total reaction rate of filtered sample per unit ¢r°o

RHS.

In addition to the above, differential reaction rates and inte-
grated rates up to E were calculated for spherical filters (or beam flux)

only, by using trapezoidal numerical integration.

RESULTS AND DISCUSSION

Illustrative values of the differential reaction rates vs neutiron
energy; of the effective cutoffs Ec vs filter thickness and Em; and of the
fractions FRACT of reactions belo;—the cutoffs are shown for—;ﬁe four
filter materials (Cd, Gd, Sm and B) in the figures. In the tables are
presented the results of detailed calculations on the values of Ec,

FRACT, etc. vs filter thickness, Em, the thermal to epithermal f;;x

ratio r and the assumed lower limit of the 1/5 flux (uEm).

(1) Differential Reaction Rates for Spherical Filters (or Beam

Flux) for u = 5, E = 0.0253% ev and r = 10.

Fig. 1 shows the reaction rate per unit I1n(E) and the fractions of
reactions below energy E, each divided by the total reaction rate, for
10 and 40 mils Cd. The integral of the differential rate to E in each
case gives the value at E of the fraction of reactions. It can be seen
that at 10 mils thickness some 40% of the reactions occur below the ef-
fective cutoff due to transmitted Maxwellian neutrons. At 4O mils Cd
and above only T% of the reactions occur below the cutoff; these are in

the region of the cutoff due to the lack of sharpness in the cross
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section versus energy curve.

Fig. 2 shows the normalized reaction rates and fractions of total re-
actions (up to E) for 30, 80 and 200 mg Gd/cm®. Gadolinium with its 0.03
ev resonance being very close to the Maxwellian Em of 0.0253 ev shows
only a slight tendency toward two peaks at thin s;ﬁples (30 mg/em®). At
8o mg/cm2 the cutoff is at 0.20 ev, which is rather close to the assumed
beginning of the 1/§ flux of 0.126 av. The fractions of reactions below
the cutoff are 0.24, .12 and .095 for 30, 80 and 200 mg/cm®, respectively.

In Fig. 3 are shown the normalized reaction rates and fractions of
total reactions (up to g) for 150 and 500 mg Sm/cm2 when only the first
resonance at 0.0976 ev and the 1/v tail were taken into account. This Sm
resonance is closer (than that of Gd) to the 0.178 ev of Cd, and the
curves show a similar behavior. At a thickness of 150 mg/cm2 a rather
large separate low-energy peak results from transmission of Maxﬁellian
heutrons. At 500 mg/cm2 the Maxwellian neutrons are nearly all filtered
out. The f?actions FRACT of reactions below the cutoffs are 0.24 and 0.10
for 150 and 500 mg/cm2, respectively.

Fig. 4 shows the effect on the normalized reaction rates of taking
into account the second resonance of Sm at 0.88 ev for a thickness of
500 mg/cm®. The cutoff and value of FRACT are 0.30 ev and 0.098 for one
resonance only; for both the values are 0.36 ev and 0.157, respectively.

Fig. 5 shows the normalized reaction rates and fractions of reaction
to E for 150, 300 and 1000 mg B/cm2. The curve for the thinnest filter
shows a peak for Maxwellian neutrons at about 0.08 ev. At 300 mg/em® and
above the curves are very similar, showing mainly a shift to higher

energies with increasing thickness. In this connection boron filters may
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be useful with suitable 1/v detectors to evaluate fluxes in various
higher energy regions.

(2) Effective Cutoffs for Cylinders (Height/Diameter = 2) for pu = 5

and for r = 10 and 30 vs E and thickness.

Fig. 6 shows effective cadmium cutoffs as a function of thickness

lo, characteristic Maxwellian energy Em and Maxwellian to l/§ flux ratioc
r. For thin filters the transmission of Maxwellian neutrons at relatively

low energies (Fig. 1) causes the value of the cutoff Ec to depend rather

strongly on r even at low valueg of Em' At 10 mils Cd and at the higher

Em's the transmission of Maxwellian neutrons is so high that these neu-

trons alone tend to determine Ec’ and hence the latter becomes insensitive

to r. At higher thicknesses (40 mils and above) and at low E_ values,

relatively few Maxwellian neutrons are transmitted so that Ec is insensi-

tive to r. However, as Em rises the fraction of Maxwellian neutrons

——

existing and being transmitted in the cutoff region and above also rises

and again Ec becomes a more sensitive function of r.

Similar results for G4 are shown in Fig. 7. Gadolinium with its
resonance at 0.03 ev shows a cutoff closer to the values of Em than does

—

Cd. As may be expected in this situation, the Gd results for any Em are
similar to those of Cd at a higher Em' -

The results for Sm (one resonance case) are shown in Fig. 8. These
appear to resemble more closely those of Gd than those of Cd, although a
detailed comparison would probably require some normalization between dif-
ferent filter materials.

Fig. 9 shows Ec's for B as a function of lo, Em and r. Boron obeys

the l/x law throughout the thermal and cutoff regions (at least) and
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hence shows no drastic change of cross section with energy. For this
reason the cutoff for boron changes by a factor of about 100 for a factor
of 10 in thickness, while Cd for example shows only a factor of Y or 5
for a similar change in thickness. Fig. 10 shows this difference beiween
B and the other filter materials, in a dramatic fashion.

(3) Fraction of Reactions FRACT below Cutoff for Cylindrical Filters

(Height/Diameter = 2) for pu = 5 and for r = 30,

Fig. 11 shows the fractions of total reactions of filtered sampies
inside Cd filters as a function of filter thickness 1, E and r. At

Em = 0.0253% ev and at thicknesses of 30 mils Cd and above the FRACT is
;géut constant at 0.07 and independent of r; actually it shows a slight
rise with increasing thickness. At Em = 0.05 ev FRACT is about constant
at 0,08 for thicknesses of 40 mils and higher, although there is a greater
dependence on r. At higher values of Em the cutoffs generally decrease

with increasing thickness, with decreasing Em and with decreasing r; the
latter factor reflects the larger transmission of Maxwellian neutrons at
higher %E's.

If these curves were extended to zero thickness, they should all de-
crease to zero FRACT since the cutoffs should all go to zero energy.
This tendency is shown more clearly for the higher values of Em in Fig.
12, which shows the results of similar calculations for Gd filters. Ex-
cept for this difference, the Gd results arc generally similar to those
for Cd.

The results for Sm (one resonance) are shown in Fig. 13; these

appear to be qualitatively in between those for Cd and Gd.
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As expected the boron results (Figs. 14 and 15) are drastically dif-
ferent from those of the other three elements. The FRACT's for B are in
general larger than for the other filter materials and the curves for all
values of Em and r are of similar shape.

(4) Effect of Variation of u (Lower Limit of 1/E Flux).

Westcottu has discussed in some detail the lower limit of the 1/@

() C. H. Westcott, Atomic Energy of Canada Ltd. reports CRRP-662 (1956);
Addendum to CRRP-680; CRRP-787 (1958); CRRP-960 (1960).

flux. He points out that values between about 3 and 6.5 have been experi-
mentally determined, with 5 being a reasonable approximate value. Further
the lower limit is not expected to he infinitely sharp, and he gives sev-
eral different smooth functions depending upon high powers of neutron
energy (up to 16th) which go from l/@ to zero in a very short energy range.
The calculations in this paper cover three values of u: 3, 5 and 10.
From the results in the tables, the variation of u from 3 to 5 for Cd
filters geherally causes less than a 1% variation in Ec, while the maximum
variation (for 10 mils thickness) was 2%. For 40 mil;—éd, the maximum
variation was about l%, for Em from 0.0253 to 0.1 ev and an r of 10 to 30.
For B, Gd and Sm the ma*imum_zﬁange was about 3%. In going from w = 5 to
maximum
# = 10 however, the/variation was much greater, being 30% for 10 mil Cd
(104 for 40O mils); 17% for Gd; and about 20% for B and Sm. For useful
thicknesses of Sm (500 mg/em®) and Gd (80 to 150 mg/ecm2) the maximum
variations are about one third the wvalues mentioned above. Since the
experimental values of n for existing reactors appear to be in the range
of 3 to 6.5, the maximum variations in Ec for filters of useful thick-

nesses and for absorbers obeying the l/z law (in the thermal and cutoff
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regions) appear to be not more than about 3% (and still less for Cd).
Hence it would not appear to matter particularly whether the l/E flux
lower limit were accurately known end whether or not it were assumed
infinitely sharp. (Of course any calculated effects would be greater
for a substance with a resonance in the cutoff region.)

(5) Effect of Height/Diameter in the Case of Cd Cylindrical Filters

for p = 5 and r = 20,

In Fig. 16 are shown the effects of varying the Height/Diameter
from unity to eleven in the case of cadmium filters for a flux ratio r
of 20. Four different thicknesses were considered 10, 20, 4O and 100
mils. At 20 mils the effects of varying Em from 0.0253% to 0.05 ev are
shown. As expected the results are all in between the sphere and slab
cases and the effects of variation of Height/Diameter are greater for
the shorter cylinders. The effects are also greater at lower thicknesses,
lower values of r and lower values of Em'

The other filters may be expected—;o show generally similar effects.
As the Height/Diameter increases the average effective thickness of fil-
ter seen by the neutrons going through the point detector at the center
becomes greater; the consequent effect on the cutoff would be expected
to be relatively greater for thinner filters.

CONCLUSIONS

The authors feel that Cd--with a thickness of 30 or preferably 40
mils~--is perhaps the most useful all-around filter, with Gd as second
choice. Cadmium for suitable thicknesses more closely approximates a
perfect filter than do the other materials; as evidenced by its lower

fraction of reactions which occur below the cutoff and by (the relatively
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minor) interferences from higher resonances. In the case of Sm a cor-
rection may have to be made at least for the next higher resonance above
thermal energies (i.e., that at 0.88 ev).

For low values of the Maxwellian temperature (Em = 0.025% to about
0.05 ev) and thicknesses of 30 mils or higher, the effective Cd cutoff is
insensitive to the Maxwellian to 1/§ flux ratio, as very few Maxwellian
neutrons are transmitted; for thinner filters or higher Maxwellian temper-
atures the flux ratio is more important. For Gd and Sm the sensitivity
to transmission of Maxwellian neutrons is enhanced due to the lower energy
of their resonances and their consequent lower cutoffs. On the other hand,
the lower resonance of Gd (0.03 ev) allows a cutoff closer to the lower
limit of the 1/E flux (some 5 Em).

In general for any of the—;ilters, it does not appear necessary to
know (accurately) the resonance flux lower limit in order to calculate
effective cutoffs. The variations‘in the cutoffs for filters of practical
thicknesses appear to be less than about 3% at worst (and more typically
l%) due to variations of the resonance flux lower limit over a range as
wide as that ordinarily encountered in well thermalized reactors (i.e.,
p=5=%2),

In all cases the cutoffs for cylinders were between those of spheres
and slabs. This is to be expected since the effective thickness (at a
given actual thickness) for these geometries are in that order. The
variation of cutoff with ratio of height to diameter for cylinders is
relatively minor and is more noticeable in going from a value of 1 to 2

in that parameter than for a similar increase at higher values.
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By the use of Gd and Cd (and perhaps Sm, too) and by comparisons of
monitors of known cross section it should be possible to detect resonances
in the thermal to cutoff regions in an unkrown sample.

Boron stands apart from the other three materials as a filter, since

1/2 rather than the sharper E'5/2

its cross sectional dependence is E”
dependence exhibited by the other filters on the high energy side of
their resonances. Thus all its filter properties depart more drastically
from the ideal filter than do those of the other filters. However boron
filters do permit attaining higher energy cutoffs than are available with
Cd, G4 or Sm.

The use of the effective cutoffs computed here permit establishing a
firm lower limit in the measurement of resonance integrals. The calcu-
lations probably are sufficiently precise that when properly applied the

largest uncertainty in a reported resonance integral will lie in the

experimental measurement and the use of the flux model.



-22.

UNCLASSIFIED

ORNL-LR-DWG. 68323

I IHHH‘ T”Hlﬂ] IWHHU] I ITHHI\ I HHHI} Tl”l”l. TTIT
0.35— —
— 1, = 40 mil

0.30— = 10 mil
W
£
~ 025+ —
e
3
o
Z 0.20— — —=m==r==— 1,00
w
—
<<
T 015 —0.75
Z
o
o
g 040 —0.50
W
x

0.05— —0.25

/ //
0.00 N Al ol T 0.00
03 102 o't} fo  10%2 10> 10°
£, (40 mil)
£, (10 mil)
ENERGY (ev)
Fig. 1. Normalized Reaction Rates (per unit In E) and Fractions of Total

Reactions Below Energy E for Spherical Cadmium Shells (E

r=10).

=0.0253 ev, p

FRACTION OF REACTIONS BELOW ENERGY £

=5’



REACTION RATE (per unit In £)

=23~

UNCLASSIFIED

ORNL-LR-DWG. 68325

0.35 lllmrrl TTTTIm Illlllll| IIIIIHII munl llmml TTT]

— 1, =30 mg/cm2

= 80 mg/cm2

0.30—
o]

0.25—

0.20—

0.10 I—

0.05—
/
0.00 L 1 |//| lllllll‘ lJl|||||| L LHI
10° 102 o' 1 10 102 10°

£,.(80 mg/cm?)
£,.(30 mg/cm?)

ENERGY (ev)

pu———

0.50

0.25

0.00

Fig. 2. Normalized Reaction Rates (per unit In E) and Fractions of Total
Reactions Below Energy E for Spherical Gadolinium Shells (Em =0.0253 ev,

u=5, r=10).

FRACTION OF REACTIONS BELOW ENERGY £



-2l

UNCLASSIFIED
ORNL- LR DWG. 68324

I mnu, | IIIHII| I HIIIH’ | IIHIII‘ | IIHIH‘ mm. TTTTTm
0.35 — _|
— 1, = 500 mg/cm?
0.30 | — — 1, =150 mg/cm” |
W
£ 0.25— —
.“é
3
3 0.20— e
ul
g
=
O
S 0.0 |
< 0.
ul
-
0.05 — —
0.00 HIL/I Ll ool ol 1
10 102 10> 10?

M /

AN
T 102 g b

£,

£. (

(500 mg/cm?2)
150 mg /cm?2 )

ENERGY (ev)

1.00

0.75

0.50

0.25

0.00

Fig. 3. Normalized Reaction Rates (per unit In E) and Fractions of Total

Reactions Below Energy E for Spherical Samarium Shells (E

r=10).

=0.0253 ev, p =5,

FRACTION OF REACTIONS BELOW ENERGY £



—25-

UNCLASSIFIED
ORNL-LR-DWG. 67425

| IIHHII | IIIIIII‘ I IIHIII, | Ilﬂlﬂl ] |IH|II| TTHIHI‘ [ TTITHI
0.40 . —
Sm (.0976 and
. 0.35— .88 ev levels)
Ly
[
~ 030 _
S Sm (.0976 ev level)
3 0.25 [ —
LJ
K 0.20 - —
-
5
2 045 (— —
(®)
<{
LJ
@ 0.10 — —
0.05— —

()'()() llllunl | IIIHULJI llHHJ 1 lLHUJ IllIHHl L ‘
1073 1072 107! 1 10 102 10% 10%
ENERGY (ev)

Fig. 4. Comparison of Reaction Rate per Unit In E for One Level and Two
Level Calculation in Sm. (Em =0.025ev, p=5, r=10, |, =500 mg/cm2).




REACTION RATE (per unit In £)

26~

UNCLASSIFIED
ORNL-LR-DWG. 68322

LALLM B R
0.20— S
— 1000 o= 100
mg/cm? — - ,~ %
~— 300 ) , i —W
0.15— mg/em? / e 4 —10.75 O
/ / 7 <>
— 150 p / Do
mg/cm2 / *
/ / / 55
0.10 [— / / —0.50
/ zZ=
/ oo
/ / —
/ / / Hw
0.05 (— 4 4 / —0.25 g™
/ / ~
/ / / (@
/ / /
/ // //
0.00 1numt Tl T ufnﬂ 11HM||IHM1 0.00
10> 10° 10" 1 10  [10° 10> 10*

Fig. 5.

r =10).

£, (150 mg/cm?)

£,(1000 mg/cm?)
£,(300 mg/cm?)

ENERGY (ev)

Normalized Reaction Rates (per unit In E) and Fractions of Total
Reactions Below Energy E for Spherical Boron Shells (Ern =0.0253 ev, p =5,




-27-

UNCLASSIFIED

ORNL-LR-DWG. 68313
1.0 i | I

-_— 7 = 10
-== 7 = 30

lo (mils)
100

0.8

0.7
80

40 =

= om— =
T o wm w— —

E; (ev)
o
10))
I
/
i
i
]
|
1

0.4

0.3

I | I I
0.025 0.050 0.075 0.100

En (ev)
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Key to Tables

The scheme of major to minor subdivisions is as follows:

(1) the tables are alphabetical according to filter material: B,
Cd, Gd, Sm (1-BW), Sm (2-BW).

(2) wunder each element the order of geometries is sphere (or b=zam
flux), cylinder (H/D = 1), cylinder (H/D = 2), slab (or isotropic flux).
This order shows an increasing Ec when other parameters are kept constant.

(3) for each geometry, the order of u (1/5 flux terminates at

pkT = HEm) is 3, 5, 10.

(4) for each p, the order of E_ is 0.0253, 0,05, 0.075, 0.1 ev.

|

o]

(5) for each Em’ the order of r = nvo/¢r is 10, 20, 30, 50. (The

term r is the ratio of the 2200 m/s Maxwellian flux nv to the resonance
flux per unit ln (E), ¢r.

(6) for each r, the lés are given in increasing order.

Thus, in terms of the Fortran symbols, Effective Cutoff Values
EC = Ec(ev) are given for
Filter: B, CD, GD, SM (1-BW), SM (2-BW)

Geometry: SPHERE, CYL (H/D = 1), CYL (H/D = 2), SLAB

EMU = p =3, 5, 10
EM = E_= 0.0253, 0.05, 0.075, 0.1 ev
CRO = r = nvo/¢r = 10, 20, 30, 50

L= lo = filter thickness (mils for Cd; mg/cm2 for others)
In the table headings the following definitions were used
FRACT = fraction of reactions which occur below the cutoff

FRAC'IM = 11 1" " " " L " L] due to
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Maxwellian neutrons only.

RMOE s (rate for Maxwellian neutrons/rate for 1/E neutrons) above
the cutoff.

RTOT

total reaction rate per unit ¢rco'

Additional Comments on Tables

In all cases the total reaction rate per unit ¢roo’ RTOT is given as
an exponentiated number to a power of ten, e.g., 9.§2§h1E-02 is to be read

as 9.52341 x 107-. Zero values of the ratio of Maxwellian to 1/E reaction

rate above the cutoff, RMOE, are sometimes given with a negative sign.
This fact has no computational significance.

In the cases of spheres and slabs, to the right of the title on each
page are four single-digit integers. These numbers were used as computing
indices and are of no value to the reader, although the first two have
the following significance:

1st digit refers to filter material -- B:l, Cd:2, Gd:3, Sm(1-BW):k,

and Sm(2-BW):5.
2nd digit refers to the geometry--sphere:0 and slab:l.

In the cases of the cylinders, to the right of the title on each
page are four single-digit integers and one three-digit integer.

The 1lst digit refers to the filter material, as above.

The 2nd digit gives the wvalue of Height/Diameter.

The other three integers are only of computational significance.



EFFECTIVE

CRO
L

20,00
30400
50.00
804,00
100.00
150,00
200.00
300400
500,00

CRO
L

20400
30,00
50400
8000
100400
150.00
200.00
300400
500,00

CRO

L

20400
30.00
50400
80,00
100,00
150.00
200.00
300,00
500400

CRO
L

20400
30400
50400
80.00
100,00
150,00
200400
300,00
500400

10

20

30

50

ENERGY
EM

EC

0e0362
0 00495
040769
0601217
041762
046190
legabe
348710
111575

EM

EC

040353
0e0477
0.0712
01059
0el1347
04051
141761
347223
111421

EM

EC

0.0350
Qe0471
0¢0694
0.1012
041246
0.2870
09760
345819
1le1266

EM
EC

060347
060466
0.0681
040976
0ell77
061970
0e7033
343238
11-0938

CUTOFFS

0,0253

FRACT

043734
044519
065302
065400
0.5104
Oe4348
043967
043730
043679

00253
FRACT

03965
0.4861
045864
06254
0.6053
0.4967
044254
043782
0.3681

00253
FRACT

044052
044994
0.6102
066674
0.,6588
0+5487
0e4521
0.3834
0.3683

0.0253
FRACT

Oe&4l26
065110
0.6317
0.7087
067157
046281
045002
043936
03687

FOR
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BORON

EMU

FRACTM

043734
0.4519
0.5291
0.5021
04409
0.2361
0.1083
0.0198
00,0007

EMU
FRACTM

03965
0.4861
0.5864
0.6086
0.5747
0.3821
01954
0.0388
0.0014

EMU

FRACTM

044052
0.4994
0.6102
0.6568
046391
044808
042670
0.0572
0.0021

EMU
FRACTM

0e4126
05110
0.6317
0.7027
0.7040
0.5966
0.3778
0.0918
0.,0036

SPHERES
3400

RMOE

26235
le581l4
0.5681
0.1176
00179

=0

=0
00000

=0,0000

3400
RMOE

53765
33267
13379
03717
0s1302
00000
=0+
00000
-0.0000

3400
RMOE

B8B41287
560717
241099
06359
042630
040009
-0
00000
=-0.0000

3.00
RMOE

1346330
845605
36516
141687
05362
040292

=0

=0e

-0+0000

RTOT

5¢28976E 00
3486287E 00
2022438E 00
1413320E 00
7¢87904E=01
4404319E=01
2064681E~01
1e61683E~01
9452341E~=02

RTOT

9466475E 00
6¢90557E 00
3¢78000E 00
1«75704E 00
1414207E 00
4499796E~01
2493342E=-01
1.64885E=01
9e53023E-02

RTOT

1440397E 01
9494827E 00
533561E 00
2438088E 00
1e49623E 00
5¢95273E=01
3¢22003E-01
1.68088E=01
9453705E~02

RTOT

2¢27897E 01
1e¢60337E 01
8444685E 00
34¢62856E 00
2420457E 00
TeB6227E=01
3¢79325E=01
le74494E=01
9¢55069E=02



EFFECTIVE

CRO

L

20,00
30400
50400
80,00
100,00
15000
200,400
300400
500400

CRO
L

20400
30400
50400
80400
100400
150400
200400
300.00
500,00

CRO
L

20400
30,00
5000
80,00
100,00
150400
200400
300400
500400

CRO

L

206400
30,600
50400
80400
100400
150400
200,00
300.00
500,00

10.

20

300

50

ENERGY
EM

EC

060548
00740
041094
041620
01971
03350
Oe8437
341675
109415

EM

EC

0¢0540
060725
041059
0e1527
0e1822
0e2677
0e4832
25351
107088

EM
EC

00538
0e0721
041047
01495
Oel774
02514
03725
240746
104838

EM

EC

0.0536
0e0Q717
01038
0el471
061737
02399
063212
le4636
1040565

CUTOFFS

0,0500

FRACT

043173
043998
0e5042
045750
0+5865
045430
0,4733
0.4002
063706

0.0500
FRACT

0.3301
00,4188
045364
046288
06553
0.6411
045590
044314
043735

00500
FRACT

0e3347
0+4257
0e5487
066508
06852
066926
066220
De4603
03763

00500
FRACT

043385
00,4315
065592
066703
0e7124
0e7451
0.6998
045118
0,3819

41

BORON

EMU

FRACTM

0.3173
0.3998
0.5042
0.,5703
045691
0.4882
03349
0.1178
0.0108

EMU
FRACTM

0.3301
0.4188
05364
06282
0.6480
0.,6163
05002
0.2108
0.0213

EMU
FRACTM

0.3347
004257
0.5487
06508
06807
0.6764
05890
0.2860
0.0316

EMU
FRACTM

0.3385
0e4315
065592
066703
0.7100
0.7354
0.6814
0.4003
0.0516

SPHERES

3400
RMOE

540490
3¢4966
le7561
0eb478
O0e3414
040293
0.,0000
00000
=0

3400
RMOE

1042009
Tel274
3¢6903
1e4656
0e8411
0el672
00037
0.0000

=0

3400
RMOE

1543531

107573
56243
242906
13462
03199
00347

-o.

-0

3400
RMOE

2546563
18,0194
944884
349577
243593
06308
041293
=0«
-0+0000

RTOT

6:15371E 00
4480254E 00
3405826E 00
1469529E 00
1420094E 00
5¢88129E-01
3e46341E~0]
1le78744E=-01
9¢61740E-02

RTOT

1416129E 01
8496399E 00
5¢56637E 00
2¢94533E 00
2401078E 00
8482896E~-01
4462338E~01
1499798E~01
9¢72086E=02

RTOT

1470720E 01
1431254E 01
8407447E 00
4419537E 00
2482062E 00
1¢17766E 00
5¢78336E=01
2420852E=01
9e82433E=02

RTOT

2479903E 01
2414484E 01
1¢30907E 01
6469546E 00
4e44029E 00
1476720E 00
8410331E=01
2+62959E~01
1e00313E=01



42

EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES 1 0
CRO 10, EM 040750 EMU 3400
L EC FRACT FRACTM RMOE RTOT
20400 00706 0+2829 0.2829 761479 6¢63985E 00
30400 00949 0¢3632 043632 542534 5¢37017E 00
50400 041387 0e4731 04731 249732 3462891E 00
80400 042008 0e5645 05645 163242 2+14605E 00
100400 0e2418 0e5951 05913 07915 1456467E 00
150600 03506 06027 045773 042080 7e¢87138E=01
200400 05470 045512 04964 040204 4452195E=01
300600 243178 04443 0.2521 040000 2¢08956E=01
500400 1043280 043783 0.0395 =0 9¢89842E=02
CRO 20, EM 040750 EMU 3400
L EC FRACT FRACTM RMOE RTOT
20400 00699 042918 0.2918 14 43852 1e26953E 01
30600 0+0936 03763 063763 10+6244 1401934E 01
50400 0.1358 0s4954 04,4954 641054 6477655E 00
80400 001932 046021 0.6021 2+8490 3¢88995E 00
100400 02300 06440 06434 167559 2076978E 00
150400 063190 046818 046699 05643 1¢29539E 00
200,00 0e4278 066523 06279 061429 6+480706E=01
300,00 144783 065103 0,4027 00000 2¢61639E=01
500400 945569 0+3888 0.0761 =0 1602898E-01
CRO 30, EM 040750 EMU 3400
L EC FRACT FRACTM RMOE RTOT
20400 00696 062949 02949 2146221 1487508E 01
30400 00931 0.3811 0.3811 1569956 1450167E 01
50400 01349 045035 0.5035 942381 9492419E 00
80,00 041908 046166 06166 443719 5+63385E 00
100.00 062261 046635 06634 247241 3697490E 00
150,400 043095 067172 067094 09258 1480365E 00
200400 04007 0.7054 0.6893 042810 9409217E~01
300,00 140253 065650 045028 00002 3414323E=01
500,00 8.8703 043991 0.1099 040000 1606812E=01
CRO 50, EM 0,0750 EMU 3400
L EC FRACT FRACTM RMOE RTOT
20400 00694 042975 042975 3640960 3408617E 01
30400 040928 043849 0+3849 2647381 2446633E 01
50400 0.1341 0.5104 05104 1545009 1662195E 01
80.00 01889 046290 0.6290 Te4l54 9412165E 00
100400 0.2230 0.6805 0+6805 446743 6¢38512E 00
150400 03022 0e 7498 067453 146520 2482016E 00
200400 043820 07592 07496 045626 1636624E 00
300,00 046576 0e6471 0.6214 0+0182 4419689E=01

500400 77001 0.4188 0.1707 =0 lel4640E-01




EFFECTIVE

CRO

L

20400
30.00
50400
80400
100.00
150,00
200,00
30000
500400

CRO

L

20400
3000
50,00
80,00
100600
150,00
200,00
300,00
500,00

CRO
L

20,00
30400
50400
80,00
100,00
150400
200,00
300.00
500400

CRO
L

20,00
30,00
50400
80.00
100,00
150400
200,00
300,00
500400

10.

20

30

50

ENERGY

EM

EC

0e0847
01135
0e.1651
062362
02828
03967
045375
leb6470
943668

EM
EC

0e0839
0.1123
0el625
042299
0e2724
03731
044780
0e9110
7149339

EM
EC

0.0837
O.1118
01617
062279
02691
043656
064612
Oe7341
648060

EM
EC

0.0835
061115
0.1610
062263
042665
043597
0e4485
046520
541679

CUTOFFS

0.1000

FRACT

062591
043366
044469
05472
0.5869
066251
0.6035
Oe4942
0.3916

0,1000
FRACT

042659
0e3467
00,4639
065759
066243
0.6874
0+6915
0.5889
Oe&l4b

0.1000
FRACT

00,2683
063502
064700
045866
0.6386
0.7131
067319
0e6539
0e4363

0.1000
FRACT

0.,2703
0.3532
0.,4751
05956
0.6508
067359
07699
0.7296
0s4763

-43-

BORON

EMU

FRACTM

02591
0.3366
044469
065472
0.5869
006111
0.5723
03766
0.0866

EMU
FRACTM

062659
03467
044639
045759
0.6243
0.6811
0.6765
0+5440
0.1594

EMU
FRACTM

02683
063502
04700
0.5866
0.6386
0.7091
0.7220
06282
042214

EMU
FRACTM

0.2703
0.3532
0e4751
0.5956
0.6508
07336
07640
0.7149
0.3215

SPHERES

3.00
RMOE

9:0141
648638
441570
240682
13107
Q0e¢4529
0e¢1239
00000
-0.

3400
RMOE

1841083

138347
844606
443230
28273
160678
00,3856
00078

=0

3400
RMOE

2742031
208075
1247642
645771
403415
1.6863
066535
00493
=0e

3400
RMOE

4543906
3467463
213718
11.0851
743705
249257
1.1924
041557
~00000

RTOT

6e96478E 00
5¢76431E 00
4405320E 00
2¢51221E 00
1487617E 00
9¢79001E=01
5665540E=01
2¢47870E=-01
1403938E=~01

RTOT

1le34142E 01
1e¢10423E 01
T7467168E 00
4465367E 00
3e¢41694E 00
1¢69166E 00
9+13908E=01
3+41230E~01
1412937E=01

RTOT

1498637E 01
1463203E 01
1412902E 01
6¢79513E 00
4¢95771E 00
2440431E 00
1.26228E 00
4434590E=01
1e21936E=01

RTOT

3¢27626E 01
2468763E 01
1485271k 01
1.10781E 01
8403925E 00
3482962E 00
1.95901E 09
6¢21309E~01
1+39933E=01



EFFECTIVE

CRO

L

20400
30400
50400
804,00
100.00
150400
200,00
300.00
500,00

CRO
L

20400
30.00
504,00
80400
100.00
150,00
200600
300,00
500,00

CRO
L

20,00
30600
50400
80,00
100400
150.00
200400
300400
500400

CRO
L

20400
30.00
50400
80.00
100.00
150.00
200,00
300,00
500.00

10.

20

30

500

ENERGY

EM
EC

0¢0355
Qe0481
0.0728
01256
0.1864
066528
le4857
348932
1161594

EM
EC

00349
000470
040693
01046
0e¢1371
064229
ls2062
3e7426
1141440

EM
EC

060347
QeQ466
00682
041000
0e1258
02970
0¢9987
346012
11.1285

EM

EC

00346
0e Q464
0e¢0674
00968
01176
01994
07172
3e3411
1160957

CUTOFFS

040253
FRACT

063769
Q0e&4551
045286
065296
064990
0e4273
043928
0e3722
03679

040253
FRACT

03988
0.,4886
0.5874
0.6211
045990
044903
064218
043775
0.3681

00253
FRACT

044069
0¢5014
0.6114
066653
066549
065434
Oe4a487
0e3827
0+3683

00253
FRACT

Q0e4137
05123
046328
07080
O0e7138
006245
04973
043929
063687

dilpm

BORON

EMU
FRACTM

063769
04551
05286
045296
04613
062425
0.1098
0.0199
0.0007

EMU
FRACTM

0.3988
0.4886
0.5874
0.6211
05939
0,3903
01979
0.0390
0,0014

EMU
FRACTM

04069
05014
06114
046653
046549
0.4896
0.2701
0.0573
0.0021

EMU

FRACTM

0.4137
05123
06328
0.7080
07138
06056
0.3815
0,0920
0.0036

SPHERES

5400
RMOE

342796
169703
067360
01048
00128
00000
=0
040000
=0

500
RMOE

646571
440635
146268
044009
Oel212
0.,0000
=0
040000
=0

500
RMOE

100346
641559
25161
06890
02545
00006

“0e
00000

=0¢0000

5400
RMOE

167892
103416
442938
162609
005436
040270
00000
0.0000
=00000

RTOT

5¢12049E 00
3472631E 00
2¢13543E 00
1408636E 00
7¢57317E=01
3e¢93736E=01
2460998E=-01
1e61228E=01
9e52267E-02

RTOT

9+49548E 00
6¢76901E 00
3469105E 00
1¢71020E 00
1¢11148E 00
4¢89213E=01
2489659E=01
1e64431E-0]
9e¢52949E=02

RTOT

1438705E 01
9.81171E 00
5424667E 00
2433404E 00
1446565E 00
5484690E-01
3418319E=01
1467634E=01
9453631E~02

RTOT

2026204E 01
1+458971E 01
8¢35790E 00
3458171E 00
2017398E 00
Te75644E=01
3+75641E-01
1474039E~01
9¢54996E~02



EFFECTIVE

CRO

L

2000
3000
50.00
80400
100,00
150,00
200400
300,00
500,00

CRO
L

20400
30400
50,00
80400
100.00
150,00
200400
300.00
500.00

CRO
L

20400
30400
504,00
80400
100,00
150400
200,00
300.00
500,00

CRO
L

20400
304,00
50400
80400
100,00
150400
200,00
300,00
500400

10,

20

30

504

ENERGY
EM

EC

00542
060729
041068
0¢1560
061927
Oe3481
0.8885
32389
109644

EM

EC

040537
0+0720
061046
01494
01792
02709
044996
245861
1047317

EM
EC

040536
0e0717
041039
OeldT74
01753
0e¢2531
043777
241125
1065066

EM
EC

040534
0.0715
001033
041458
0e1724
0e2401
043228
le4857
100775

CUTOFFS

0.0500
FRACT

043198
044028
045068
0¢5734
0.5813
0+5338
0e4657
043971
043704

0.0500
FRACT

043316
0.4206
045384
066292
046540
0,6364
045533
0e4286
063732

0.0500
FRACT

043358
064270
045502
046515
06848
06898
0.6179
064577
043760

0.0500
FRACT

03392
0e4324
05602
06710
Q0e7125
Qe 7437
046975
065095
043816

_45-

BORON

EMU
FRACTM

0.3198
04028
045068
0.5734
0.5813
0.5070
03437
0.1191
0.0108

EMU
FRACTM

03316
064206
0.5384
066292
046540
0.6323
05104
042129
0,0213

EMU

FRACTM

03358
04270
05502
0.6515
0.6848
0.6893
0.5993
0.2886
0.0316

EMU
FRACTM

0.3392
Oe4324
05602
Qe6710C
07125
07437
0.6898
0.4034
0.0516

SPHERES

5+00

RMOE

643314
443394
201596
07917
043853
040237
040000

-0.

=0

5400
RMOE

1247409
847802
4e4521
le7437
09432
0e1594
00028

=0

=0

5400
RMOE

1941504

1342218
667437
266937
164977
0e¢3121
0.0319
00000

-0

5400
RMOE

319711
2241029
1143288
445928
266056
06323
041262
00000
=0

RTOT

6401739E 00
4468554E 00
2497206E 00
1e¢64071E 00
1416068E 00
5669262E~01
3e37473E-01
1¢76768E=01
9¢60722E~02

RTOT

l1e14765E 01
8¢84700E 0O
5¢48016E 00
2¢89075E 00
1¢97051E 00
8e64029E=~01
4¢53471E-01
1e97821E-01
9e¢71069E=-02

RTOT

1469357E 01
1430085E 01
7498826E 00
4e¢14080E 00
2478035k 00
1.15880E 00
5469468E=01
2¢18875E~01
9¢81415E=02

RTOT

2¢78540E 01
2¢13314E 01
1+ 30045E 01
6464088E 00
4¢40002E 00
1le¢74833E 00
8¢01463E~01
2¢60983E=01
1.00211E=-01



EFFECTIVE

CRO
L

20,00
30400
50400
80400
100400
150,00
200400
300400
500,00

CRO
L

20400
30.00
50400
80.00
100,00
15000
200,00
300,00
50000

CRO
L

20400
30.00
50400
80.00
100,00
150400
200400
300,00
500400

CRO
L

20400
3000
50,00
80400
100400
150400
200,00
300400
500400

10.

20

30

50

ENERGY

EM

EC

040700
040939
041366
01953
062343
043525
05671
244016
1043966

EM

EC

00696
00931
01348
01907
062260
043168
0e4321
15209
96184

EM

EC

000694
0.0928
0el1342
01891
062234
03075
04029
1¢0494
89232

EM
EC

0e0693
040926
041337
041879
02213
03009
03832
06634
Te7430

CUTOFFS

0.0750

FRACT

0¢2849
063657
0e4758
0.5658
0e5942
00,5963
065431
04392
043775

0.,0750
FRACT

042929
0.,3778
04971
06035
00,6446
06796
046482
045061
0.3880

040750
FRACT

042957
03820
045048
066177
046642
067160
07029
045615
043982

00750
FRACT

042980
0.3856
045111
046297
0.6810
0e7495
0.7580
0e6453
0.4180

6=

BORON

EMU

FRACTM

0.2849
0.3657
0.4758
0.5658
05942
0.5963
0.5125
02567
00,0397

EMU

FRACTM

02929
043778
04971
046035
0.6446
0.6796
0.6417
0.4085
0.0763

EMU
FRACTM

02957
0.3820
05048
06177
0.6642
07160
0+7005
0.5087
00,1103

EMU
FRACTM

0.2980
0.3856
065111
066297
0.,6810
067495
07576
06273
0e1l712

SPHERES

5400
RMOE

89944
65413
36458
166202
09531
02067
0+0164
-0.
00000

5+00
RMOE

1840576
1341716
Te4lll
343880
240657
065951
0el367
0.0000
00000

5400
RMOE

271197
198037
111773
51552
361771
049785
062749
00001
040000

5¢00
RMOE

45 42445
33,0630
1847086
86898
543991
le7424
05563
040171
00000

RTOT

6452212E 00
5426626E 00
3+54794E 00
2409032E 00
1452121E 00
Te63765E~01
4439597E-01
2405273E~01
9486621E=02

RTOT

1e425776E 01
1400895E 01
6469558E 00
3483422E 00
2472633E 00
1427202E 00
6+68108E=01
2457957E~01
1:02576E=01

RTOT

1486330E 01
1449128E 01
9e84322E 00
5¢57813E 00
3e493144E 00
1478028E 00
8¢96619E-01
3410640E~01
1406490E=01

RTOT

3407439E 01
2+45594E 01
1461385€ 01
9+06593E 00
6¢34166E 00
2479679E 00
1435364E 00
4416007E-01
1414318E-01



—47-

EFFECTIVE ENERGY CUTOFFS FOR  BORON  SPHERES 1 0
CRO 104 EM 041000 EMU 5400
L EC FRACT FRACTM RMOE RTOT
20,00 0e0841 042607 062607 1143718  6e85935E 00
30400 041125 043386 03386 8e5738 5466969E 00
50400 041632 044495 04495 541075 3497697E 00
80400 042317 045493 045493 245087 2045706E 00
100400 002754 045878 05878 145948 1483172E 00
150400 043900 046215 0.6215 045007 9453035E-01
200400 045472 045971 065914 061150 5450350E=01
300400 147187 0.4879 03848 00000 2042647E-01
500,00 944816 043899 0.0871  =0. 1+03309E-01
CRO 20 EM 041000 EMU 5400
L EC FRACT FRACTM RMOE RTOT
20,00 040836 042668 042668 2248051 1+33088E 01
30,00 001118 043478 043478 1742288 1409477E 01
50400 041616 044654 044654 1043268 7659546E 00
80400 02277 065774 045774 5.1577 4459852E 00
100,00 042689 046255 046255 343411 3437249E 00
150,00 043689 046865 0.6865 141723 1466569E 00
200400 044793 0.6887  0.6887 043849 8498717E~01
300400 049320 0.5844 045530 060065 3436007E-01
500400 840230 044130 041603 =0 1412308E=01
CRO 30 EM  0.1000 EMU 5400
L EC FRACT FRACTM RMOE RTOT
20400 040835 002689 042689 3442391 1497582E 01
30,00 041115 043510 043510 2548838 1462257E 01
50,00 041610 04711 044711 1545458 1s412139E 01
80400 042265 005877 0.5877 748049  6s473999E 00
100400 042668 046395 06395 540870 4991325E 00
150400 003626 07128 047128 148412 2437834E 00
200400 04607 0.7304 0.7304 006645 1424709E 00
300400 0e7404 046509 0.6367 040469 4429367E=01
500400 648768 0e4348 0.2225 =0 1.21307E-01
CRO 50, EM  0.1000 EMU 5400
L EC FRACT FRACTM RMOE RTOT
20400 000834 042707 042707 57+1045 3426571E 01
30400 061114 043537 0e3537 43,1918 2467817E 01
50400 041606 0.4758 0.4758 2549825 1+84509E 01
80400 002254 045962 0.5962 1341020 1410229E 01
100400 002652 06515 046515 845775 7499479E 00
150400 043578 047359 047359 3.1784 3480365E 00
200400 044478 07693  0.7693 1.2199 1.94382E 00
300400 046543 07280 047216 0s1531 6¢16086E=01

500,00 542149 04749 03230 =0+0000 1439305€=01



EFFECTIVE

CRO 10.

L

20400
30400
50400
80400

100400

150400

200400

300400

500400

CRO 20,

2000
30,00
50.00
80400
100400
150,00
200,00
300,00
500,00

CRO 30.

L

20,00
30,00
5000
80400
100,00
150,00
200+00
300400
500400

CRO 50

L

20,00
30400
50400
80400
100,00
150,00
20000
300.00
500,00

ENERGY

EM

EC

00349
0+0471
0.0696
01065
0e¢1527
Oe7413
146206
440104
11.1864

EM

EC

040346
00465
0¢0678
040987
01227
0e4681
l.3044
348531
111710

EM

EC

040346
0¢0463
00673
QeQ965
061172
043226
le.p0723
347055
111556

EM

EC

040345
0.0461
0e¢0668
00949
0el1134
0e1825
0+7616
364343
111227

CUTOFFS
00253

FRACT

043843
04646
065391
045294
0e4822
0e4093
0.3810
063683
043676

0.0253
FRACT

044032
044947
045955
0.6274
05984
064753
044108
043736
0.3678

040253
FRACT

044100
045057
06177
066717
0.6580
045307
0+4385
0.3788
0.3680

0.0253

FRACT

0e4l57
0e5151
0.6370
0.7132
07179
0e6177
O+4884
043891
0.3683

FOR

_48-

BORON  SPHERES

EMU 10400
FRACTM RMOE
03843 444660
Oel4646 26589
045391 140127
045294 062247
0.4822 00420
0.2584 00000
041147 =0.
0.0202 00000
0,0007 -0

EMU 10400
FRACTM RMOE
04032 849993
044947 54016
065955 201287
066274 05665
05984 02148
0e4107 00000
042058 =0
0.0395 0.,0000
0.0014 =0

EMU 10.00
FRACTM RMOE
0.4100 1345327
0+5057 B8el446
06177 362437
Q6717 09063
06580 043809
045110 00003
0.2799 00000
0.0581 00000
040021 =0,

EMU 10400
FRACTM RMOE
0e4l157 2245996
0.5151 13,6308
06370 564739
0.7132 15840
047179 047098
0.6177 00483
03931 00000
00933 =0
0.0036 =0

RTOT

4493034E 00
3¢56425E 00
2¢01763E 00
1+01321E 00
7404007E-01
3669462E=01
2¢49877E=~01
1458853E=01
9¢51111E=02

RTOT

9430533E
6+60695E
3457324E 09
1463705E 00
1405817E 00
4464939E=01
2478538E=01
1¢62056E=01
9451793E=02

00
00

RTOT

1436803E
9e64965E
5¢12886E
2¢26088E 00
le41234E 00
5¢60416E=01
3¢07199E=01
1465258E=01
9452475E=02

01
00
00

RTOT

2024303E
1e¢57350E
8¢24010E 00
3450856E 00
2¢12067E 00
7¢51370E=01
3¢64521E=01
le71664E=01
9453839E=-02

01
01



EFFECTIVE

CRO

L

20,00
30400
50,00
80,00
100,00
150,00
200400
300,00
500400

CRO
L

2000
30400
50400
80400
100.00
150400
200,00
300,00
500.00

CRO
L

20400
30.00
50400
80400
100.00
150400
200400
300,00
500,00

CRO

L

20400
30,00
50400
80400
100,00
150,00
200400
300400
500400

10.

204

30

50

ENERGY CUTOFFS

EM

EC

040537
060720
041048
041500
0.1806
042922
l.0008
364872
111303

EM
EC

0.0535
0e0716
0¢1036
0el467
O0¢l741
02487
05412
267624
1048938

EM

EC

00534
Oe0714
01032
Oel456
0e1721
062395
043426
262422
1046630

EM

EC

00533
00,0713
041030
Qela&7
061705
0.2331
043057
l.5617
102244

00500
FRACT

043243
0+4088
045153
0+5827
05885
045220
04484
0.3870
0.3683

0.0500
FRACT

043341
Oe4241
065437
04,6361
0.6611
066369
0465402
064193
0.3712

0.0500

FRACT

063374
0.4295
045539
0.6568
06905
0.6928
046111
064491
063741

0.0500
FRACT

0e3402
044339
045626
066745
047165
067472
0.6963
065021
043797

_49-

BORON  SPHERES

EMU 10400
FRACTM RMOE
043243 846750
0.4088 548717
045153 248757
045827 140701
0.5885 045571
045220 040640
043648 0+0000
0.1236 00000
040109  =0.

EMU 10400
FRACTM RMOE
0.3341 1744043
0.4241 1148131
0e5437 508417
046361 242463
046611 162257
046369 042535
045340 040014
042200 000000
040215 =0

EMU 10400
FRACTM RMOE
043374 2641347
044295 1747552
045539 848088
046568 344215
046905 18936
046928 004372
046111 000589
0.2973 0.0000
0.0319 =0

EMU 10400
FRACTM RMOE
043402 4345943
044339 29,6366
045626 1447395
0¢6745 547729
047165 3,2285
047472 048028
046963 041757
0.4135 040000
040520 00000

RTOT

5+86904E 00
4455315E 00
2¢86658E 00
1¢56564E 00
1¢10079E 00
535148E-01
3417580E=01
14 70344E~01
9e53496E~02

RTOT

1413282E 01
Be71461E 00
5037469E 00
2:81568E 00
191062E 00
8429915E~01
4¢33978E=01
1491398E=-01
9¢63843E=02

RTOT

1467873E 01
1428761E 01
788279 00
4¢06572E 00
2¢72046E 00
1+12468E 00
5649975E=01
2¢12451E-01
9¢74189E~02

RTOT

2477056E 01
2411990E 01
1428990E 01
6456580E 00
4434013E 00
1e71422E 00
7481970E=01
2054559E=01
9e94882E=02



EFFECTIVE

CRO
L

20400
30400
50,00
80,00
100,00
150,00
200,00
300,00
500,00

CRO
L

20400
30,00
5000
80400
100400
150400
200,00
300,00
500400

CRO
L

20400
30,00
5000
80400
100,00
150400
200,00
300,00
50000

CRO
L

20400
30400
50400
80,00
100400
150,00
200400
300,00
500.00

10.

20,

300

50

ENERGY

EM
ecC

040696
040931
01349
01910
0+2267
043208
0e4842
246442
1067414

EM
EC

040694
0¢0927
01339
0.1886
02225
03050
043990
le6413
99246

EM
EC

040693
040926
041336
0.1878
042211
003003
03830
lell74
91979

EM
EC

040692
00925
001334
0.1871
02200
062967
03720
066296
Te9648

CUTOFFS

0,0750
FRACT

0.2881
0+3701
0.4824
0s5743
046030
05996
045303
064254
063731

0,0750
FRACT

062946
0.3802
045009
06090
046507
0.6852
0.6476
044948
0+3837

0,0750
FRACT

062969
0.3838
066216
06687
047210
047049
0.5521
043941

0.0750
FRACT

042987
00,3866
0+5128
0,6323
066841
067531
0+7608
046394
0e4140

-50-

BORON  SPHERES
EMU 10400
FRACTM RMOE
042881 1243776
0.3701 848952
0.4824 448640
045743 241345
0.6030 102666
0.5996 043357
0.5303 040433
042693 040000
0.0403 =0
EMU 10400
FRACTM RMOE
02946 2448031
043802 1748539
0.5009 948102
046090 443681
046507 246390
06852 0+7859
046476 0e2131
0.4243 040000
0.0775 =0e
EMU 10400
FRACTM RMOE
042969 3742286
03838 2648105
045074  1l4e7574
0.6216 646017
046687 440109
0.7210 102347
0.7049 0.3763
045251 040001
0.1119 040000
EMU 10400
FRACTM RMOE
0.2987 62.0804
043866 4447281
05128 2446497
046323 1140681
046841 647545
0.7531 241308
047608 047001
046394 040251
0.1736 040000

RTOT

6439582E 00
5¢15117E 00
3445237E 00
2401794E 00
1e46105E 00
7425809E=01
4415602E=01
1e95624E=01
9¢70635E=02

RTOT

1424513k 01
9¢97445E 00
6+¢60000E 00
3476184E 00
2066616E 00
1423406E 00
6e44113E~01
2448308E=-01
1400977E=01

RTOT

1e85067E 01
1447977E 01
94 74764E 00
5¢50574E 00
3.87127E 00
1+74232E 00
8¢72624E~01
3400991E=01
1404891E=01

RTOT

3406176E 01
2044443E 01
1460429k 01
8499355E 00
6+28150E 00
2475883E 00
1432965E 00
4406358E=01
1¢12719E=01



EFFECTIVE

CRO

L

2000
30.00
50400
80,00
100,00
150,00
200,00
300,00
500,00

CRO
L

20,00
304,00
50000
80,00
100,00
150400
200,00
300,00
500400

CRO

L

20,00
30400
50600
80,00
100400
150,00
20000
300,00
500,00

CRO

L

20400
30400
50.00
80,00
100,00
150,00
200,00
300,00
500,00

10

20

30,

50

ENERGY

EM

EC

040837
0.1118
0s41616
042280
02694
0e3712
04888
le9027
99612

EM
EC

040834
01114
041608
042260
042660
03607
064561
0¢9429
8+3952

EM

ec

00834
01113
041605
0e2253
02649
03573
044471
0+s6861
Tel722

EM

EC

0.0833
Oel1112
041603
062248
0.2640
0e3547
044403
0.6275
544089

CUTOFFS

041000
FRACT

042632
0s3421
0e4547
05566
05960
0.6285
0e5961
064730
003832

0.1000
FRACT

00,2682
063497
044683
0.5818
046306
06924
066927
0,5738
0+4067

041000
FRACT

042699
0e3523
0e4731
045908
Q0e6432
067175
047345
0.6463
0.4288

0.1000
FRACT

02713
0s3544
044770
045982
0+6538
0.7391
07726
0.7274
0.4696

FOR

-51-

BORON  SPHERES

EMU 10400
FRACTM RMOE
042632 1546960
043421 1147050
044547 648419
045566 342973
045960 240873
0.6285 046896
045961 042060
0.4048 0.0000
0.0893 =0,

EMU 10400
FRACTM RMOE
0+2682 31,4353
043497 2344667
044683 1347609
0.5818 646884
0.6306 442765
046924 164902
0.6927 045280
0.5738 040060
041639 =0,

EMU 10400
FRACTM RMOE
062699 4741746
043523 35,2256
044731 2046783
0+5908 1040808
0.6432 644653
047175 242902
047345 048476
0es6463 0e0756
0.2273  =0.

EMU 10400
FRACTM RMOE
042713 7846513
0.3544 5847519
0.4770 3445166
0.5982 1648639
0.6538 108427
047391 3.8898
047726 14857
0.7274 001996
043289 =0

RTOT

6e74721E 00
5¢56623E 00
3488889E 00
2+38783E 00
177274E 00
9¢13488E~01
5023788E=01
2430608E~-01
1¢00790E=01

RTOT

1¢31967E 01
1.08442E 01
Te¢50737E 00
4452930E 00
3¢31351E 00
1e62614E 00
B8e72156E=01
3e23968E=01
1409789E=«01

RTOT

1le96461E 01
1¢61222E 01
1¢11259E€ 01
6¢67076E 00
4¢85428E 00
2+33880E 00
1622052E 00
4e17327E=01
1418788E=01

RTOT

3e25450£ 01
2066782E 01
183628k 01
1e09537E 01
T+93582E 00
3¢76411E 00
1s491726E 00
6404047E~01
1¢36785E=01



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.

L

3c.00
50.C0
8C.00
10C.00
120.00
15C.00
200.00
300.00
500.00

CRQO 20.
L

3g.0C
5C.C0
8C.0C
icc.0C
12C.00
15C.00
200.00
3cg.00
500.00

CrRO 30.

L

30.00
50.00
80.00
100.00
120.00
150.00
2C€0.00
300.00
5C0. 00

CRO 50.

L

30.00
50.00
80.00
1CC.00
120.00
150.00
200.00
300.00
500.00

EM 0.0253
EC

0.054Y4
C.084L7
C.t1lU2y
0.2375
0.u292
0.86u6
1.9254
4.9197
13.9u409

EM 0.0253

£C

0.0521
p.0782
C.1182
0.1583
0.2563
0.6134
1.6571
4.7999
13.9293

EM 0.0253

EC

0.051u
p0.0760
C.1116
O.1410
0.1917
0.u576
Yallhy2
4.68u46
13.9197

EM 0.0253

EC

c.0s508
0.07u43
0.1068
D.1301
0.1599
0.2850
1.1191
L4660
13.8984

-52-

BORON
EMU 3.00
FRACT FRACTM
O.u739 O.u4739
0.5418 0.5332
0.5301 O.u4794
0.u4922 0.3956
0.u4576 0. 3C04
0.u4212 0.1873
0.3899 0.0779
0.3723 C.0124
0.3679 0.0004
EMU 3.00
FRACT FRACTM
0.5122 0.5122
0.6043 0.6C30
0.6216 0.5987
0.5860 0.5u459
0.5350 C.u611
C.u705 0.3155
0.4106 O.l1L46
0.3756 0.02u45
0.3680 C.coos
EMU 3.00
FRACT FRACTM
0.5274 0.5274
0.6316 0.6316
0.6692 0.65u5
O.6u443 0.6189
0.59u8 0.5534
0.5137 C.ucses
O0.4302 0.2023
0.3788 0.0363
0.368t 0.C0C11
EMU 3.CC
FRACT FRACTM
0.5u406 0.5u06
0.6566 0.6566
0.7175 0.709C
B.7096 0.69u6
0.6728 0.6503
0.5851 0.53u8
0.4666 B.2971
0.3853 0.0590
0.3683 0.CcC19

CYLINDERS
H/D 1
RMOE

1.3120
D.u317
0.0572
0.0021
0. 0000
0.0000

-C. 0000

-Do

—D-

H/D |
RMOE

2.7998

1.026u4

0.2357

0.0565

c.0019

0.0000
-0.00C0
-Do

RMOE

4,2863
1.6272
C.u27h
O.1436
0.0240
0. 0000

_Do

-D-

-0.

H/0 |
RMOE

7.2577
2.8513
0.8170
0.3302
0.1080
0.001u4

(H/D 1) 1 11

RTOT

3.46024E 0O
1.91481E 0O
9.47u410E~-DI
6.55837E-01
4,.85556E~01
3.42093€E-01
2.29251E-01
l.43425E-01
8.52008E-02

RTOT

6.13316E 00O
3.20038E 00
1.42564E 00
9.15962E-01
6.31398E-01I
4L.,06166E-01
2.47117e~-01
1.45202E-01
8.52329E-02

RTOT

8.80608€ 0D
L.u48595€ 00
1.90387E 00
1.17609E 0O
T.77243E-01
4.70240€E-0CI
2.64983E-01
1.46978E-0I
8.52650€E-02

RTOT

1.41519€E 01
7.05708E OC
2.86033e 0O
1.69634E 0O
1.06893E 00
5.98388E-01
3.00714€-01
1.50530€E-014
8.53292E~-02

0 200



EFFECTIVE ENERGY CUTOFFS FCR

CRC 10.

L

3C.C0
5C.CO
8C.00
1C0.00
120.00
15C.00
200.00
3co.00
506.00

CRGC 20.
L

3c.00
50.00
8C.00
10C.00
120.C0
15C.00
20C.00
30C.00
500.00

CRC 30.
L

30.00
50.00
80.00
{CC.CO
120.00
15C.C0
206.00
30C.C0
ScO0.00

CRO 50.
L

30.00
50.00
8C.00
1CC.CO
1260.00
15C.00
2CC.00
300.CO
SCC.CO0

EM 0.053C0
EC

g.c808
0.1201
0.2204
0.2752
O.uké68
1.2330
h.,2654
13.81u40

EM D0.0500
EC

0.0791
0.1156
D.1667
0.2001
0.2366
0.3099
0.7584
3.6319
13.6404

EM 0.0500
EC

0.0785
O.t1L2
0.1629
0.1939
0.2259
0.2820
0.5209
3.1296
13.4688

EM 0.050C
EC

c.n0r8e!
0.1130
0.1599
0.1890
0.2180C
0.26u1
0.3786
2.3938
13.1369

-53-

BORON
EMU 3.00
FRACT FRACTM
0.u4253 0.u4253
0.526u4 0.5264
C.5849 0.574])
0.5856 g.5608
0.5667 0.5265
0.5201 0.u4u425
C.u4527 0.2752
0.3920 0.0837
0.3704 0.CCo6u
EMU 3.CO
FRACT FRACTM
D.ulb67? O.uk67
0.5629 0.5629
0.6u459 0.6u42}
0.6629 0.6518
0.6580 0.6393
0.6202 0.5882
B.5242 0.4316
O.4142 Q. 1545
0.372i 0.0126
EMU 3.00
FRACT FRACTM
D.4546 O.4546
0.5771 0.5771
0.6715 0.669u
0.6978 0.6907
0.7026 0.6904
0.6779 0.6573
0.5820 C.5315
0.u352 0.2151
0.3738 g.0188
EMU 3.00
FRACT FRACTM
D.u612 O.u612
0.5892 0.5892
0.69u45 0.6935
0.7302 0.7261
O.7u61 0.7389
0.7396 0.7274
0.6€uU5 0.6u406
C.u7u40 " 0.3135
C.3771 0.0310

CYLINDERS
H/D 1
RMOE

3.0591
1.4256
0.u802
0.2230
0.0834
0.0041
0.0000
0.0000
"D.

H/D 1]
RMOE

6.2629
3.0u01
1.1256
0.5969
0.2980
0.0773
0.000C0
0.CCOoo
—D.

H/D 1
RMOE

9.4654
h,6528
1.7756
0.9766
0.5219
0.1778
0.0025
0.D000
C.0000

H/D 1
RMOE

15.8725
7.8778
3.0788
7395
0.9738
0.3873
0.0uu9
0.000C

-0.

{H/D 1) S

RTOT

4.39186E GO
2.68843E 0OC
'. 43039 0O
9.95934E-01
T.23114E-01
4,.B80587E-01
2.86u475E-01
1.54032€-01
8.55916E-02

RTOT

8.16191E 0O
4,.85195€E OO
2.44425E 00
1.62970€ GO
1.12797E 0O
6.94215E-01
3.65315E-01
1.66925E-01
8.61358E-02

RTOTY

1.19319E 01
7.01548E 0O
3.45811E OO
2.26346E 00
1.53282E 0O
9.07843E-01
4 44 155E-01
1.79818E-01
8.66800E-02

RTOT

1.94720E Ot
1.13425E O
5.48583E Q0O
3.53098E 0O
2.34253E 00
1.33510€ 0OC
6.01835E-01
2.05605€E-01
8. 77685E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.
L

30.00
5C.00
80.00
100.00
}120.00
150.00
200.00
300.00
500.00

CRG 20.

L

30.00
50.00
8C.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO 30.

L

30.00
50.00
80.00
1C0.00
120.00
150.00
20C.00
3pc.00
50C.00

CRrRO SO.

L

30.00
5C0.00
8C.00
1C06.00
120.00
150.00
20L0.00
300.00
5C0.00

EM 0.0750
EC

0.1036
0.1517
0.2213
0.2656
0.3128
0.4001
0.7632
3.3312
13.3192

EM 0.0750
EC

0.1020
0.1481
0.2112
0.2508
0.2900
0.3527
0.5007
2.3311
12.6726

EM 0.075C

EC

0.1015
0.1u469
0.2080
O.2u61
0.2829
0.3392
0.u4515
1.7223
12.0732

EM D.0O75C

EC

0.101!
O.1u460
0.2056
0.2u423
0.2773
D.3292
O.u213
1.0508
10.99u46

“5lpm

BORON
EMU 3.00
FRACT FRACTM
0.3890 0.3890
0.u986 0.u4986
0.5831 0.5831
0.6063 0.5974
0.6107 0.5923
0.5915 0.5580
0.52u44 O.ubug
0.4265 0.1954
0.3758 0.0251
EMU 3.00
FRACT FRACTM
0.4038 0.uC38
0.5239 0.5239
0.6261 0.6261
0.6624 0.6590
0.6802 0.6720
0.680! 0.66u2
0.6266 0.5951
0.u780 0.3269
0.3824 0.0u491
EMU 3.C0
FRACT FRACTM
O0.4091 0.4C91
0.5333 0.5333
0.6u428 0.6u428
0.6852 0.6833
0.7100 D.7Cu8
C.7215 C.7110
0.6863 C.6661
0.5228 O.u215
0.3890 0.0718
EMU 3.00
FRACT FRACTM
g.u136 O.u136
O.5u411 O0.5u411
0.6574 0.6574
0.7053 0.70u3
C.7370 0.73u40
0.7608 0.75u46
C.7501 0.7381
0.5960 0.5u483
C.u018 C.ttu3

CYLINDERS (H/D 1) 1 1 1

RMOE

14,3408
7.8647
3.4663
2.1110
}.3095
0.6238
O.1u68
0.0000

-U-

H/D 1
RMOE

23.98u9

13.2218
5.9126
3.6383
2.2961}
lolUL2
0.3315
0.0002

"0-

RTOT

4.969u5E 00
3.23662E QOO0
1.83523E 0O
1.31046E 0O
9.63637E-01
6.39435E-0!
3.65552E-01
1. TU294E-DI
8.7T1676E-02

RTOT

9.40576€E 00
6.01074g 0O
3.29089€ 0O
2.28487E 0O
1.62750E 00
1.02296E 00
5.28191E-01
2.08350€E-01
8.93598E-02

RTOT

1.38421E 0!
8.78486E 0O
L.T4655E 00
3.25928E 00
2.29137€ 0O
1.40648E DO
6.90829E-01
2.42407E-014
9.15521€E-02

RTOT

2.27147E 01
1.43331E 0O
7.65786E U0
5.20809€ 00
3.61910E QO
2.17352€e 00
1.01611E 0O
3.10519e-0!
9.59366E-02

0 200



-55=

EFFECTIVE ENERGY CUTOFFS FOR BORCON

CRC 10.
L

30.00
50.00
80.00
1C0.00
12C0.00
150.00
200.00
3Cc.00
5C0.00

CRO 20.
L

3C.00
50.00
8C.00
10C.00
120.00
15C.00
200.060
30c.00
50C.00

CRC 30.
L

30.00
50.CO
8C.00
10C.00
120.00
15C.C0
2€6C.00
3CC.00
50C.00

CRG 50.
L

3c.00
5C.00
80.00
10C.00
12C.00
15C.00
200.00
3cC.00
50C.00

eM 0.100C €EMU 3.00

EC FRACT FRACTM
0.1238 0.3619 0.3619
0.1803 0.4738 0.u4738
0.2589 0.5699 0.5699
0.3107 0.60u7 D.6C31

£0.3602 0.6226 0.6137
g.uy07 0.62u8 0.6052
0.6336 0.5837 0.5426

2.4892 0.u4685 0.3103
12.u4526 0.3850 0.0584
EM D.100C EMU 3.00
EC FRACT FRACTM
D.1224 0.3733 0.3733
.1771 D.493) 0.u4931
0.2508 0.6029 0.6029
0.2976 0.6477 0.6u77
0.3u419 0.6766 0.6730
0.u4085 0.6963 0.6871
0.5333 0.6809 0.6618
1.4503 0.5u84 O.u736
11.1175 0.uCo5 G.1103
EM 0.1000 EMU 3.C0
EC FRACT FRACTM
0.1219 0.3773 0.3773
0.1761 0.5000 0.5C00
0.2482 0.6152 0.6152
0.2932 0.6643 D.66u3
0.3359 0.6982 0.6961
0.3985 0.7268 0.7209
0.5078 N.7283 0.7156
0.9833 0.6106 0.5723
9.9857 C.b 154 O0.1568
EM 0.1C0C EMU 3.CO
EC FRACT FRACTM

0.1215 0.3806 0.3806
0.1753 0.5058 0.5058

0.2u62 0.6256 0.6256
0.2898 0.6786 0.6786
0.3312 0.7172 0.7161
0.3908 0.75u4 0.7509
0.u4896 C.7745 0.7669
0.7558 0.69Uu] 0.6753

8.1853 O.uu37 0.2365

CYLINDERS
H/D |
RMOE

6.2133
3.5798
}.65u42
1.0056
0.6358
0. 300!
0.0524
0.0000
-0.

H/D |
RMOE

12.5u434
7.3168
3.5050
2.1938
1.4403
0.7554
0.2265
0.000!

_Do

H/D 1
RMOE

18.8730

11.0537
5.3550
3.3966
2.2u83
1.2146
C.ut103
0.0055

-0.

H/D
RMOE

31.5322
18.5279
9.0557
5.8007
3.8660
2.1355
0.7810
0.0587
-0.0000

{H/D 1) 1 11

RTOT

5.37631E 0O
3.65237e 0O
2.17268E DO
1.5877uE 0O
1.18701E 0O
7.98039E-01
4.536u42E-01
2.01632E-0i
9.01458E~02

RTOT

1.02770E O1
6.88507E 0O
3.99333e 0O
2.85997e OO
2.08960E DO
1.35010e GO
7.09199€E-01
2. 641 94E-DI
9.54060E-02

RTOT

1.51778E Ol
1.01178E 01
5.81398c 00
4.13221E OC
2.99219€ 0O
1.90215E 0O
9.64757E-01
3.26757e-01
1.00666E-01

RTOT

2.49792E 01
1.65832E 01
9.45529E 0O
6.67669E 0O
4.79738E 0O
3.00626€E 0O
1.47587€E 00
4.51881E-01
1.11187e-01

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.

L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO 20.
L

30.00
50.C0
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRrRO 30.

L

30.00
50.00
8C.00
1 C0. 00
120.00
15C.C0
20C.00
30c.00
5C0.00

CRO 50.

L

30.00
5C.00
80.00
}10C.00
120.00
150.00
20C.030
300.00
50C0.00

EM 0.0253
EC

D.0527
0.0808
O. 1484
0.25u46
0.4568
0.9036
1.9659
4.9361
13.9409

EM D.0253

EC

0.0513
0.0760
0.1186
0.1620
0.2679
0.6365
1.6892
4.8163
13.9312

EM 0.0253

EC

0.0508
0.07u5
0.1110
0.1426
0.!1958
O.4724
1.4673
4.7005
13.9197

EM 0.0253

EC

0.0505
0.073u
0.1062
0.1308
0.1612
0.2917
11369
4.4809
13.900u4

-56-

BORON
EMU 5.00
FRACT FRACTM
O.u766 0.4766
0.5380 0.5380
0.5191 D.50u42
O.u4813 O.4110
C.uu86 0.3099
0.u151 0.1915
0.3871 g.o787
0.3718 0.0124
0.3679 0.CCOu
EMU 5.00
FRACT FRACTM
0.51u47 0.5147
0.60u4Y4 0.60u44
0.6161 0.6161
0.5790 0.5630
0.5279 0.4725
O.4652 0.321y
0.u079 0.1460
0.3751 0.0245
0.3680 0.0008
EMU 5.00
FRACT FRACTM
0.5293 0.5293
0.6322 0.6322
0.6661 0.6661
0.6398 0.6339
C.589%4 0.5655
0.5090 O.u4t53
O.u277 0.20ul
N.3784 0.0363
0.3681 0.0C1t1
EMU 5.00
FRACT FRACTM
0.5u420 0.5u420
0.6573 0.6573
0.7162 0.7162
D.7072 0.7C61
0.6697 0.6607
0.5815 O0.5417
O.u4643 0.2994
0.38u8 80.C591
0.3683 0.C019

CYLINDERS (H/D 1) 1 1 1

H/D
RMOE

1.6384
0.5390
0.0u474
0.0012
0.0000
0.0000
—U-
0.0000
0. 0000

H/D 1
RMOE

3.4072
1.2405
D.2357
0.050u
0.0013
0.0000
-00
0.0000
0. 0000

H/D 1
RMOE

5.1760
1.2400
O.u4u51
0.1368
0.0210
0.0000

8.7110
3.337
0.8579
D.3232
0. 104)
0.0011
"U-
0.0000
—Do

RTOT

3.33443E 0O
1.83696€ 0O
9.09264E~DOI
6.32027€E-01
L,70646E-0I
3.34662E-01
2.26890E~01
1.43176E-0I
8.51976€E-02

RTOT

6.00735€E OO
3.12253E 00
1.38750E 0O
8.92152E-01
6. 16489E-01
3.98736E-01
2.44756€E-01
1. 44952E-0I
8.52297E-02

RTOT

8.68027E 0O
4.40810E 00
1.86573E 00
1.15228€E 0O
7.62332€E~01
4.62810E-0N
2.62622E-01
1.46728E-01
8.52618E-02

RTOT

1.40261€ Ol
6.97924E 0O
2.82219€ 00
1.67253€E 0D
1. 05402 QO
5.90958€-01
2.98353e-01
1.50281E-01
8.53260E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRG 10.

L

3c.00
5C.00
8C.00
1CC.00
12C.00
156.00
200.0C
3c0.00
56C.00

CRGC 20.
L

3c.00
5C.00
8C.00
10C.CO
120.00
15C.00
200.00
300.00
506.00

CRC 30.
L

3g0.C0
5C.00
8C.00
1CC.00
12C6.00
15C.00
20C.00
3gc.00
50C.00

CRG 50.
L

3C.00
5C.00
80.00
16C.00
12C.0C
15C.00
2CC.00
3GC.CO0
5C0.06

EM 0.05CC
EC

0.0795
0.1168
0.1728
0.2191
0.2830
B.u717
1.2893
4.3349
13.8311

EM 0.0500
EC

0.0785
O0.1140
0.1635
B.1976
0.2373
0.31u6
0.7852
3.6862
13.6557

EM D0.050C
EC

0.0781
O0.1131
0.1607
0.1920
0.225u4
0.28u2
0.53u43
3.1729
13.L48L0

EM 0.050C
EC

0.0778
C.1124
0.1586
0.1878
0.217u
0.2651
0.3814
2.4228
13.1521

=57~

BORON
EMU 5.C0
FRACT FRACTM
O0.u284 OD.428Y4
0.5285 0.5285
0.5816 0.5818
0.5787 0.5787
0.558i 0.5u86
0.5111 B.u57C
O.uhs3 0.2814
0.3898 C.08u4u
0.3703 0.006u
EMU 5.00
FRACT FRACTM
D.uu86 O.4u486
0.56u8 0.56u48
0.6u55 J.6u55
0.6606 0.6606
0.65Uu1 0.65u41
C.61u49 0.6027
0.5190 0.u4392
4124 0.1556
0.3720 0.0126
EMU 5.00
FRACT FRACTM
0.u4560 0.u560
0.5785 0.5785
0.6717 0.6717
0.6968 0.69¢8
0.7004 0.7004
0.67u47 0.6696
0.5778 C.5394
0.u332 0.2166
0.3736 8.0188
EMU 5.00
FRACT FRACTM
O.4621 O0.u4621
0.5901 0.5901
0.69u8 0.69u48
0.7299 0.7299
0.7452 0.7u52
0.7380 0.7365
0.6619 0.6480
g.u722 0.3154
0.3770 0.0310

CYLINDERS
H/D 1
RMOE

3.78u47
17554
0.5664
0.2337
0.074C
0.0027
-0
0.00Cco
0.0000

H/D |
RMOE

7.6786
3.6513
1.2992
0. 6480
0.2975
0.0719
0.0000
0.0000
0.0000

H/D |
RMOE

11.5724
5.5u476
2.0301
1.0572
0.5358
0.1720
0.0020
0.0000
C.00C0

H/D |
RMOE

19.3586
9.3375
3.4908
1.8737
1.0072
0.3814
0.0429
0.D00D
0.0800

{H/D 1) v 1

RTOT

4.28158E 00
2.61016E 0O
1.383u4E 0O
9.62u459E~-01
6.99207E-01
4,661 14E-0]
2.80154E-01
1.52793E~01
8.55396E-02

RTOT

8.05162E GO
4,77368E 0O
2.39729e 0O
1.59622€ 00
1.10406E 40
6. T9TU2E-D1I
3.58994E-0O1
1.65686E-01
8.60838E-02

RTOT

1.1821 7€ 01
6.93721E 0O
3.41115E GO
2.22998€E 0O
i.50891E 0O
8.93370£-01
4.37834E-01
1. 78580E-01
8. 66280E-02

RTOT

1.93617E (1
1.12643E 01
5.43887E 0O
3.49750E OO
2.31862E 0O
1.32063€ 0O
5.95515E-01
2.04366E-01
8.7716UE-02

C 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.
L

3Cc.00
50.00
80.00
100.C0
120.00
15C.00
200.00
3Ct.00
500.00

CRO 20.
L

3g0.00
50.00
80.00
1C0C.00
120.00
150.00
200.00
300.00
500.00

CRG 30.

L

30.00
50.00
80.00
100.00
120.00
15C.00
20C.00
30€.00
500.00

L

30.00
5C.00
80.00
100.00
120.00
150.00
200.00
30g.00
50C.00

EM 0.0750
Ec

0.1024
0.1490
0.214]
0.2585
0.3084
0.u4086
0.8020
3.u4278
13.3735

EM 0.0750

EC

O.1014
O.1468
0.2078
0.2u469
0.2866
0.3531
0.5076
2.3874
12.7241

EM 0.075C

Eec

0.1011
O0.1461
0.2058
O0.2u4353
0.2804
0.3385
0.4545
1.7578
12.1204

M 0.0750
EC

0.1009
0.1455
0.20u3
0.2u4006
0.2758
0.328u4
O.u227
1.06T4
11.0361

-58-

BORON
EMU 5.00
FRACT FRACTM
0.3916 0.3916
0.5013 0.5013
0.5834 0.5834
0.60u0 0.60u40
0.6058 0.6058
0.58u3 0.5785
0.5166 0.u4563
O.4224 0.1982
0.3752 0.0252
EMU 5.00
FRACT FRACTM
0.4053 C.u053
0.5257 0.5257
0.627) 0.6271
0.6622 0.6622
0.6789 0.6789
0.6770 0.6770
0.6220 0.6075
O.u47LS 0.3308
0.3819 0.0u92
EMU 5.00
FRACT FRACTM
g.u102 0.u102
0.53u46 0.5346
0.6u38 0.6u38
0.6854 0.6854
0.7095 0.7095
0.7198 0.7198
0.6834 0.6766
0.5197 O.u258
0.3885 0.0720
EMU 5.00
FRACT FRACTM
O.4143 O.u143
0.5u420 0.5420
0.6581 0.6581
0.7056 0.7056
0.7369 0.7369
0.7602 0.7602
O.7u87 0.7u59
0.5937 0.5527
O.u4013 0.1145

CYLINDERS (H/D 1) 1 1 1}

H/D 1
RMOE

5.8257
3.0669
1.2521
0.6875
0.3583
0. 1046
0.0010
-0.0000
_D.

H/D |
RMOE

11.7479
6.2609
2.6587
1.5410
0.8916
0.3677
0.05u48

-0.0000

—D.

H/D 1
RMOE

17.6703
9.u4556
4.06u49
2.3925
1.4216
0.6392
O. 1424
0.0000
0.0000

H/D |
RMOE

29.5129
15.8u420
6.8749
4.09u7
2.4801
1.1789
0.3270
0.0001
0.0000

RTOT

4.87045€ 00
3.16184E 0O
1.78603€E 0O
1.27318€E 0O
9.35356E~-01
6.20709E-01
3.56081E-DI
1. 7T1824E-01
8. 69880E-02

RTOT

9.30676E 0O
5.93596E 0O
3.24169€E OO0
2.2L759e 00
1.59922E 00
1.00423€ 0O
S5.18719E-01
2.05880€-01
8.91803E-02

RTOT

1.37u31E 0!
8.71008E 0O
4.69734E 0O
3.22200D0E 00
2.26309E 0O
1.38775€e 00
6.81358€E-01
2.39937E-01
9.13725€E-02

RTOT

2.26157€E 0}
1.42583E 01
7.60866E 00
S.17081E OO
3.59081€ OO
2.15479E OO
1.00663E DO
3.080u49E-01
9.57570€E-02

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CRG 10.

L

3C.00
5C.0C
8Cc.0o0
j0C.00
12C.N0
150.00
20C.00
30C.00
50C.00

CRC 20.
L

3Cc.00
50.00
80.00
1C0C.00
12C.00
15C.00
2C0.00
3CC.00
5CC.COo

CRC 30.
L

30.00
5C.00
8C.00
1CC.00
120.00
15C.00
20C.CO0
3gc.0C
500.00

CRO 50.
L

3C.00
5C.00
8C.00
10C.00
12C.00
15C.00
20C.00
30C.00
50C.00

EM 0.100C
EC

0.1227
0.1780
0.2531
0.3018
0.3520
0.4379
g.6u88
2.5820
12.5556

e 0.100C
EC

0.1218
0.1760
0.2u80
0.2930
0.3373
0.u051
0.5374
14912
11.2052

EM 0.1C00C
EC

0.1215
0.1753
D.2464
0.2903
0.3328
0.3960
0.5102
1.0005
10.0608

EM C.1C0C
EC

0.1213
O.1748
0.2451
0.2881
0.3293
0.3892
C0.u903
0.7594
8.2402

-59-

BORON
EMU 5.00
FRACT FRACTM
0.36U41 0.3641
C.u763 0.u4763
0.5715 80.5715
N.60u6 0.6046
0.6204 0.6204
0.6199 0.6199
0.5767 0.5596
Bau631 0.3160
0.3839 0.C586
EMU 5.0C
FRACT FRACTM
0.37u46 0.3746
J.u9u6 C.u9u6
0.60u2 C.6042
D.6u8Y O.6u484
0.676u 0.6764
0.69u8 0.69u8
g.67177 0.6749
0.5442 0.u4802
0.3994 g.1107
EMU 5.CU
FRACT FRACTM
0.3782 0.3782
0.5012 C.5012
0.6162 0.6162
0.6650 0.6650
0.6984 0.6984
0.7261 D.7261
0.7265 0.7259
0.6074 0.5791
Colilly 0.1573
EMU 5.C0
FRACT FRACTM
0.3812 0.3812
0.5065 0.5065
0.6264 0.626u4
0.6792 0.6792
O.717h C.7174
O0.7542 0.75u2
O0.7737 D.7737
0.6922 0.6€13
O.uu27 0.2373

CYLINDERS
H/D |
RMOE

T.7329
44,3805
2.0067
1.2139
0.7292
C.3142
0.0u65
0.0000
0.0C00

H/D 1}
RMOE

15.5536
8.8799
4,1593
2.5862
l.6250
0.8055
0.2196
0.0000
0.0000

H/D |
RMOE

23.3762
13.3785
3116
3.9565
2.5188
12934
0.4032
0.00u7
_Do

H/D ]
RMOE

39.0176
22.3783
10.6158
6.6977
4.,3062
2.2664
0.7789
0.0570
-0.

(H/D 1) It

RTOT

5.28559E 0O
3.58124E 0O
2.12321E 0G
1.54886E 00
1.15643E 0O
7. 766 70E-01
L.41833E-01
1.97971E-01
8.97750E~-02

RTOT

1.01863E QI
6.8139ug 0O
3.94386E 00
2.82110DE OO
2.05902E 00
1.32873€ DG
6.97390e-01
2.60534E-01
9.50351E-02

RTOT

1.50870E 01
1. 00L66E Ut
5.76452E 0O
4.09333E 0OC
2.96161E DO
1.88078E 0O
9.52948E-01
3.23096E-01
1.00295E-01

RTOTY

2.48885€ (!
1.65120E O
9.40582E 0D
6.63781E 0O
4,.76680E (0O
2.98490E 0O
1.46406E 0O
4.48220E~-01
1.10816E-01

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO t0.

L

30.00
50.0C
80.00
100.00
120.00
150.00
200.00
3cc.00
50C.00

CRO 20.

L

30.00
5C.00
8C.00
1C0.00
12C.C0
150.00
2CC.00
3CC.00
50C.CO

CRrRO 30.

L

30.00
50.00
8C.0C
100.00
120.00
150.00
200.00
3C0.00
500.00

CRrRO 50.

L

30.00
50.00
8C.00
160.00
128.C0
150.00
2C0.00
300.00
500.00

EM 0.0253
EC

0.0514
0.076u
0.1225
0.2931
0.5237
1.0123
2.1095
5.Cu03
13.9602

EM 0.0253

ec

0.0506
0.C7u40
0.1092
Dol
0.2959
0.6999
1.8031
h.9158
13.9505

CM 0.0253

EC

0.C50u
0.0732
0.1058
0.1308
0.1737
0.5126
1.5592
b ,.T965
13.9390

EM 0.02532

ec

0.0502
0.0727
0.1034
D.12u6
0.1503
0.3098
1.1992
4.5702
13.92197

-60-

BORON
EMU10.00
FRACT FRACTM
O.uB867 Q.u867
0.5u77 N.5u77
0.5116 0.5116
0.u4603 0.uu22
N.4291 0.3318
0.3993 0.202¢
0.3776 0.0816
0.3691 0.0125
0.3677 0.CCOu
EMU10.00
FRACT FRACTM
0.5212 0.5212
0.6126 0.6126
0.6198 0.6198
C.5727 0.5727
0.5126 C.u980C
C.u514 0.3370
0.3989 0.1508
0.3723 0.02u48
0.3678 0.0008
EMUI0.CO
FRACT FRACTM
0.5341 0.5341
0.6389 0.6389
C.b671l4 C.6T14
D.6394 N.6394
0.5802 0.5802
O.4970 0.4326
D.4191 C.210u
0.3756 0.0367
0.3679 c.0011
EMUI0.00
FRACT FRACTM
C.5u450 0.5u450
0.6619 0.6619
Ne7212 0.7212
0.7099 0.7099
C.6678 0.6678
05721 0.5594
O.u566 0. 3075
0.2821 0.0597
0.3681 0.0C19

CYL INDERS
H/D 1
RMOE

2.2082
0.7595
0.1223
0.0003
0.0000

0.0000
H/D |
RMOE

L.5059
16262
0.3671
0.1053
0.0005

0.0000
H/D )
RMOE

6.8033
2.4919
0. 6080
0.2189
C.0u51
C.Cooa
C.0000
-0.
0.0000

H/D |
RMOE

11.3985
4,2230
1.0884
0.uu09
0.1568
0.0006

_D.
0.0000
"D.

(H/D 1) 1 1 |

RTOT

3.18205E GO
1.73043E 0O
8.u46685E-01
5.87997TE-0I
4,.39593E-01
3.16189€e~-01
2.19032e-01
1.41699E-01
8.51387E-02

RTOT

5.85497E 00
3.01600€e 0OC
1.32492€ 00
8.48122E-01
5.85436E-01
3.80263e-01
2.36897€E-01
1. L3u76E~-01
8.51708E~-02

RTOT

8.52790E 0OC
L.30156€ DO
1.80315E 0O
1.10825t 0C
7.31278E-D01
bouu33Te-01
2.54T63E-01
1. 45252E-01
8.52029E-02

RTOT

1.38737€ 01
6.87270E 0O
2.75961E 0O
1.62850€e 00
1.02296E 00
5.72485€E-01
2.90495E-01
1.48805E-01
8.5267T1E-02

0 200



EFFECTIVE ENERGY CUTOQOFFS FOR

CRO 10.

L

3c.00
50.00
8C.00
1C0.00
12C.00
15C.00
200.C0
300.00
SCC.00

CRC 20.
L

3C.00
5C.00
80.00
106.00
126.00
150.00
2CC.00
3C0.00
5C0.00

CRC 30.
L

30.00
5C.00
8C.10
1CC.00
120.00
15C.00
200.00
3CC.00
50C.00

CRG 50.
L

3C.00
5C€.00
8C.00
1CC.00
12C.00
15C.00
20C.00
3cc.00
5C0.0C

EM 0.0500
EC

0.0785
C.1142
0.16uy
0.2000
C.2436
0.5292
14396
4.5992
13.9685

EM 0.050C
EC

0.0780
0.1128
0.1598
C.1903
0.2224
0.2831
0.8552
3.8931
13.79141

EM 0.050C
EC

0.0778
0.1123
0.1583
C.1874
0.2169
0.265%
0.5697
3.3377
13.6175

EM 0.0500
EC

0.0776
0.1119
0.1572
0.1853
0.2127
C.2553
N.3557
2.5321
13.2799

-61-

BORON
EMU10.CO
FRACT FRACTM
0.4350 0.u4350
0.5375 0.5375
0.5902 0.59C2
0.5832 0.5832
0.55u42 0.5542
O0.4929 C.u869
0.4305 0.2974
0.3818 0.0869
0.3690 C.0C64
EMUI10.00
FRACT FRACTM
B.4524 C.u4524
0.5705 0.5705
C.6524 0.6526
0.667! 0.6671
0.6580 0.658C
C.6110 0.6110
C.5063 0.u584
O.40u45 0.1599
0.3706 C.0127
EMUIC.ULO
FRACT FRACTM
0.u4587 C.u587
0.5826 0.5826
0.6772 C.6772
0.7024 0.7C24
0.7051 0.7C5}
0.6750 0.6750
0.5676 0.5589
O.u261 0.2221
0.3723 g0.0189
EMU10.00
FRACT FRACTM
C.u4638 0.4638
0.5927 0.5927
0.6986 0.6986
0.7341 C.7341
C.7u492 07492
O0.7u40U4 0.7404
0.6574 0.657u
0.4658 0.3225
0.3757 0.C312

CYLINDERS
H/D i
RMOE

5.0996
2.3332
C.7831
0.3718
0.1567
0.0010
-0.
0.0CC00
0.0000

H/D |
RMOE

10.2749
4.7620
1.6757
0.8583
0.u4329
0.1289
0.0a0a
0.0000
C.00co

H/D 1
RMOE

15.4496
7.1906
2.5676
}e3433
0.7059
0.2521
C.0011
0.0000
C.0000

H/D |
RMOE

25.7985
12.0u83
4.3505
2.3120
1.2509
C.lu9u3
0.0674
0.0000
0. 0000

(H/D 1) 1 11

RTOT

4.15491E OO
2.51207E 0O
1.31642E 00
9.10395e-01
6.58704E-01
4.38259E-01
2.65139E-01
1.48338E-01
8.51176E-02

RTOT

7.92u495E 0O
4.67560C 0OC
2.33028E QO
1.54416E 0O
1.06356E 0O
6.51887E-01
3.43979E-01
1.61231E-01
8.56618E-02

RTOT

1.16950E O
6.83912€ 00
3.3u414E OO
2.17792 0O
J-46841E 0O
8.65515€E-01
4,22819€E~-01
le THI2LE-OI
8.62060E-02

RTOT

1.92351€E Ot
1.11662E QI
5.37186E 00O
3.uu544E OO
2.27812€E 0O
§.29277E 00
5.80u499E-01I
1.99911E-01
8.729U4E-02

0 200



—-62-

EFFECTIVE ENERGY CUTOFFS FOR BORON
CRCO 10. EM 0.075C EMU10.00
L EC FRACT FRACTM
30.00 0.1015 J.3764 C. 396k
5C.00 0.1469 0.508u4 0.5084
8C.00 0.2084 0.5922 0.5922
100.00 0.2u481 0.6123 0.6123
120.00 0.2891 0.6120 0.6120
15C.00 0.3606 0.5829 0.5829
20C0.00 0.893¢6 0.5001 O.u4827
380.00 3.7285 O.4107 0.2C67
500.00 13.6882 0.3721 0.0255
CRG 20. EM 0.075C EMUID.0C
L EC FRACT FRACTM
3t.00 0.1010 0.4080 0.uC80
5C.00 0.1u458 0.5299 0.5299
80.00 0.2051 0.6329 0.6329
100.00 0.2u22 0.6686 0.6686
}2C.00 0.278¢6 0.6851 0.6851
15C.0C 0.3348 0.6811 0.6811
20C.00 0.4590 0.6171 D.6171
30C.00 2.560k O.u46u43 0.3u426
5C0.00 13.0159 0.3788 0.0u97
CRO 30. EM 0.075C EMUIC.DO
L EC FRACT FRACTM
30.00 0.1008 Oet121 O.ul121
50.00 O.1u45k 0.5375 0.5375
8C.00 0.20u41 0.6u80 0.6u480
10G.00 0.2u403 0.6902 C.6902
12€.00 C.2754 G.T146 D.T1u46
15C.00 0.3277 Be7242 De.7242
20GC.00 0.u268 0.6828 0.6828
3CC.00 1.8662 0.5108 O.u388
50C.00 12.3922 0.3855 0.0728
CRO 5S0. EM 0.0750 EMUIC.CO
L EC FRACT FRACTM
3c.00 0.1007 O.b 154 O.4154
5C.00 O.1451 0.5u438 0.5u438
80.00 C.2032 0.6608 0.6608
106.CO 0.2388 0.7088 0.7088
120.00 0.2728 O.7435 0.7405
150.00 0.3225 D.7637 0.7637
2CC.0C 0.4080C 0.7503 0.7503
3CC.00 1.1177 0.5869 0.5657
50C.00 11.2721 0.3984 0.1157

CYLINDERS
H/D |
RMOE

7.889u
4.0731
16525
0.9282
0.5183
0.1969
0.0004

-0.

-0.

H/D |
RMOE

15.8458
8.2320
3.4083
19657
11499
0.5112
0.0982
—Do
—D.

H/0 |1
RMOE

23.8013
12.3932
5.16u4}
3.0028
1.7798
0.8230
0.2057
0.0CO00
0.0000

H/D |
RMOE

39.7132
20. 7149
8.67L7
5.0768
3.0400
lollh5]
Cob157
0.0001
C.0000

(H/D 1) 1 11

RTOT

4.75946E 0O
3.07180E 00
1.720813€E 0O
1.21960E 0O
8.91750E-01
5.886u48E-01
3.36798E-01
1.647T46E-DI
8.59834E-02

RTOT

9.19577E 0O
5.84592E 00
3.17578E 0O
2.19400€E 0O
1.55562E 0O
9.72169E-01
L.99437E-0)
1.98803E-01
8.81757E-02

RTOT

1.36321E 01
8.62004E 00
L.631LL4E 0O
3.16841E 0C
2.21948€E 00
1.35569E 00
6.62075E-01
2.32859E-01
9.03679€E-02

RTOT

2.25047E 01
1.41683E 01
7.54275E 0O
5.11722E 00
3.54721E 00
2.12273e 0O
9.87352E-01
3.00972E-01
9.u47524E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRC 10.
L

3t.00
5€.00
8C.00
1C8.00
120.00
150.00
20C.00
300.00
50C.00

CRG 20.
L

3C0.00
50.00
8C.00
tC0.00
120.00
}150.00
2C0.00
30C.00
50€.00

CRG 30.
L

30.00
5C.00
80.00
ICC.00
120.00
150,00
20C.00
3pC.06
500.00

CRG 50.
L

3C0.00
5C.00
80.00
1C0.00
12C.00
150.00
2C0.00
3Cc.00
5C0.00

EM 0.100C

EC

0.1219
0.1761
0.2u84
0.2938
0.3388
0.u089
0D.5653
2.8383
3.03u4u

£M 0.1000

EC

O.1214
0.1751
0.2u58
0.2893
0.3313
0.3934
0.50u42
1.6016
1.6077

EM C.ICOC

EC

0.1213
O.17u7
0.2449
0.2878
0.3289
0.3886
0.u896
}1.0u8l
0.u022

tv 0.
ec

B.1211
C.l744
0.2442
0.2867
0.3270
0.3850
0.4790
C.7195
8.4929
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BORON
EMUI0.CO
FRACT FRACTM
0.3680 0.368C
0.u4821 O.ug2t
0.5794 0.5794
0.6129 0.6129
0.6283 0.6283
0.6250 0.6250
0.5699 0.5699
O.4u49Y 0.3313
0.3789 0.8597
EMUI0.0C
FRACT FRACTM
0.3766 0.3766
0.4979 0.u4979
0.6089 0.6C89
0.6538 0.6538
0.6822 0.6822
0.7004 0.7004
0.6793 0.6793
0.5336 C.uo77
0.39u46 C.1127
EMUICO.CO
FRACT FRACTM
0.3796 0.3796
0.5034 0.5C34
D.6196 0.6196
0.6690 0.6690
0.7028 0.7028
0.7308 0.7308
0.7294 0.7294
0.5991 0.5966
D.u097 0.1600
EMUIC. 0O
FRACT FRACTM
C.3821 D.3821
0.5079 0.5079
0.6285 0.6285
C.6818 g.6818
C.720k4 0.7204
0.7575 0.7575
0.7765 0.7765
0.6891 0.6891
O.u4384 0.2410

CYLINDERS
H/D I
RMOE

10.5149
5.8378
2.6282
15925
0.9746
C.u615
0.0989
0. D000
0. 0800

H/D0
RMOE

21.0918
11.7573
5.3549
3.2905
2.0589
1.0363
0.3179
0. 0000
0.0000

H/D |
RMOE

31.6688
17.6770
8.0821
4.9873
3.1426
1.6096
0.5327
0.0032
0.0000

H/D |
RMOE

52.8201
29.5150
13.5353
8.3826
5.3089
2.7558
0.96039
0.0811
0.00C0

(H/D 1) 1 11t

RTOT

5.18534E 0O
3.49761E 0O
2.059u42€ 00
1.49556E 0OC
1.11187E 0O
7T.42560E-01
4,19917e-01
1.88822E-01
8.81139E-02

RTOT

1.00861E 01
6.73031E OO
3.88007E DC
2.76780E 0O
2.014u46€E 0O
1.29462E 0O
6.7547UE-DI
2.51385€E-01
9.33741E-02

RTOT

149868t 0!
9.96300E 00
5.70072E 0O
4,04003E 00
2.91785E 0O
1.8u4667E ([0
9.31032E-01
3.13947E~01
9.86342E-02

RTOT

2.47882E 01
1.64284E 0|
9.3u4203E 0O
6.58451E OO
4,72223E Q0O
2.95078E OO
l.u4215€ 0O
4.39071E-01
1.09155E-01

0 200
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EFFECTIVE ENERGY CUTOFFS FOR BORON
CRO 10. oM 0.02523 EMU 3.00
L EC FRACT FRACTM
30.00 0.0568 0.4854 0.4854
50.00 0.0881 0.5u84 0.5368
80.00 0.1519 0.5301 U474y
}oo.00 0.2663 D.u916 0.3848
120.00 D.u812 D.4582 0.2904
150.00 0.9605 0.4235 0.1803
200.00 2.1187 0.3936 0.0750
300.00 5.3830 0.3767 0D.0120
500.00 15.238C 0.3723 O.CCOk
CRrRO 20. Ev 0.0253 EMU 3.0C
L tC FRACT FRACTM
30.00 0.05u2 f1.5256 0.5256
50.00 C.0809 C.613k4 0.6105
80.00 0.i1230 C.6231 0.5982
1C0.C0 0.1684 0.5838 0.5403
123.00 C.2898 0.5325 C.ul98
150.C0 0.6895 O.ur76 0.3C56
200.CC 1 .8334 Ceidt 13U 0.139S
300.00C 5.2565 0.3799 C.0237
500.C0 15.226N0 C.5724 g.coov
CRO 30. EM 0.0253 EMU 3.CO
L EC FRACT FRACTM
3p0.00 0.0534 C.5417 g.5u17
50.00 0.0786 L.6420 0.6409
80.00 O0.1154 0.6723 0.6563
100.00 C.1u471 B.6u431 0.6159
120.00 0.2081 057911 C.5u456
150.80 0.5188 C.5121 0.3976
200.00 1.6021 Qeu322 0.1956
300.80 S5.13u0 0.3831 0.0352
S5CO0.0C 15.2148 C.3725 g.CC1t
CRQO 50. EM 0.02S32 EMU 3.00
L EC FRACT FRACTM
30.00 0.0527 0.5557 0.5557
50.00 0.0767 0.6683 0.6681
80.00 0.1099 0.7227 0.7134
100.00 O.1343 O.7104 B.t9Uub
120.00 0.1668 0.6731 D.6u462
150.00 0.3249 C.5810 0.5237
200.00 1.2539 C.ub672 0.2884
300.00 4.9004 0.3893 0.C573
500.00 15.1917 D.3727 0.C019

CYLINDERS (H/D 2) I 1 1

HID 2
RMOE RTOT
1.1989 3.28697e 00
0.3823 1.80169€ 0O
0.041t0 8.89795€E-01
0.C0C08 6.1 7430E-01
0.C0C0 L4,58603E-01
-0. 3.24576E-01
C.0u00 2.18548E-01
-0.0000 8.14937E-02
H/D 9
RMOE RTOT
2.5798 5.80u468E GO
0.9269 2.99388E 0O
0.1973 1.32836E OO
0.0395 8.55228E-01
g.0006 5.91768E-01
-0. 3.83106E-01
0.BCCOo 2.34931E-0I
-0. 1.38753€e-01
-0.00CC 8.15241E-0U2
H/D 1
RMOE RTOT
3.9584 8.32239€E 0O
1.4782 L4.18606E DO
0.3690 1.76693E 0O
Det1u7 1.09303c DO
0.0135 7.24932E-01
0.C0oCco L.41635E~-01
0.0000 2.51314E-0!
-0. 1.40401E-01
-0. 8. 15545E~-(02
H/D 9
RMOE RTOT
6. 7157 1.33578c 01
2.5845 6.570u4E 0OC
0.7188 2.64406E UG
0.2803 1.56862E U0
0.0837 9.91260E-01
0.0003 S.5869UE-D1}
0.0Cc0o0 2.84080E-01
-0. 1. 43696E-DI
-0. 0000 8.16153E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRC 0.

L

3C.00
SC.COo
8C.00
ICC.00
120.00
15C.C0
2C0.00
3g¢c.00
5CC.CO

CRC 20.
L

3c.00
5C.00
8C.00
10C.00
12C.00
15G.C0
2C0.00
3CC.00
5CC.00

CRC 30.
L

3C.CO
50.C0
8C.CO
ICC.00
12C.C0O
15C.00
2CC.00
3cc.0o
5CC.CO

CRC 50.
L

3C.00
5C.Cco
8C.CO
16C.C0
12C.00
15C.00
2C0.00
3CC.CO0
5CC.CO0

EM 0.050C
EC

C.08L3
0.1250
0.1852
0.2297
0.291¢
0.5009
1.3807
4.,6950
15.1091

£M 0.0500
EC

0.0824
D.1200
D.1722
0.2068
0.2452
0.3267
0.8615
4.0200
14.9221

EM 0.0580
EC

c.0817
0.1183
0.1681
0.1998
0.2330
0.2927
0.5909
3.4811
14.7390

e 0.050C
EC

g.0813
O.1171
O.i1648
0.19u45%
0.2241
0.2718
0.u006
2.6840
14,3843
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BORON
EMU 3.00
FRACT FRACTM
C.u389 0.u389
C.5377 0.5377
0.5909 0.5778
0.5879 0.5605
0.5662 0.5224
0.5183 0.u43i9
0.u535 0.2659
0.3956 0.0806
0.37u9 0.CC62
EMU 3.00
FRACT FRACTM
D.u4615 0.k615
0.5762 0.5762
0.65u4 0.46L49u
0.6679 0.6555
0.6596 0.6395
0.6177 0.5834
0.5221 O.u201
0.4169 0.1u493
0.3765 0.0123
EMU 3.00
FRACT FRACTM
O.u4é97 0.4699
0.5910 C.5910
0.6813 0.6784
1.7043 0.6963
0.7059 0.6927
0.6767 0.65u49
0.5780 0.5205
0.u371 0.2083
0.3782 0.0184
My 3.00
FRACT FRACTM
O 769 O.u4769
0.6039 0.6039
0.7056 C.7Cu1
0.7384 0.733¢8
0.7514 0.7u36
O.7406 0.7277
0.6600 U.6343
Qe 74y 0.3Cu9
0.3814 0.0G303

CYLINDERS
H/D A
RMOE

2.8584
1.29u4l
0.u232
0.1872
C.0628
C.0016

~-0.

—D.

-0.

H/D 1L
RMOE

5.8667
2.7835
1.0110
0.5234
1«2523
0.0570
0.gcooc

-0.

-0.

H/D 7L
RMOE

8.8751
y,2721
1.604C
0.B664
g.u527
O.1448
0.0007
0.0000
-a.

H/D 1L
RMOE

14.87208
T.2455
2.7924
15557
0.8581
0.3308
0.0302

-0.
-0.0000

(H/D 2) 1 1

RTOT

4,19939C 0O
2.53845€ 0OD
1.33950c OO
9.31404E-0O1
6. T6T1DE-UH
L.51143E-01
2.70729€e-01
1.46815E-01
B.18421E-02

RTOT

7.78805E 0O
4,56549E 0O
2.27639E 0O
1.51394E 00
1.04758E 0O
6.u46322e-01
3.42726E-01
1.58655E-01
8.23501E-02

RTOT

1.13767E 0OI
6.59253E 00
3.21328& 00
2.09648€ 00
1.41845E OO
8.41500E-U1
Lo1u722E-01
J« TOUPME-D]
8.28581E~02

RTOT

1.85540E Ol
. 06466E U1
5.08706€ 0O
3.26155E 0O
2.16019€E 0OC
1.23186E 0O
5.58714E-0t
1.9u1 73e-01
8.387Tu2E-02

0 200




EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.

L

30.00
50.0C
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO 20.
L

30.00
56.CO0
8G.00
10C.00
12C.00
150.00
200.00
30C.00
500.0C

CRO 30.
L

30.00
50.00
80.00
100.00
120,00
150.00
200.00
300.00
500.00

CRQ 50.
L

30.00
50.00
80.00
100.C0
120.00
150.00
200.00
300.00
50C.00

EM D.075C
EC

0.1081
C.i578
0.2297
0.2752
0.3249
O.u204
0.8624
3.7033
14.5869

EM 0.075C
&ec

0.31064
0.1538
0.2186
0.2589
0.2993
0.36u46
0.5301
2.6218
13.9014

EM 0.0750
EC

0.1058
0.1525
0.2151
0.2537
0.2914
0.3u493
O.4688
1.9532
13.2619

EM 0.0750
EC

0.105u4
0.1515
0.2123
0.2u96
0.2852
D.338C
0.4333
1.2039
12.1089
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BOROCN
EMU 3.00
FRACT FRACTM
0.4030 0.uC30
0.5118 0.5118
0.5926 0.5915
0.6127 0.6019
D611 0.593%6
C.5910 0.55u47
0.5223 0.u328
0.u4285 0.1885
0.3801 0.02u4
EMU 3.00
FRACT FRACTM
g.u187 O0.u4187
0.5386 0.5386
0.6376 0.6376
0.6713 0.6669
0.68064 0.677C
0.6820 0.6650
0.6234 £.589n
OD.u779 0.3172
0.3866 C.0u76
EMU 3.00
FRACT FRACTM
O.b24l O.4244
0.5u84 g.5u84
0.6553 0.6553
0.6953 0.6927
0.7176 C.7117
q0.7252 0.7140
0.68u43 0.6630
0.5209 C.u107
0.3929 0.0698
EMU 3.00
FRACT FRACTM
0.u291 0.4291
0.5568 J.5568
C.6707 0.6707
0.7166 0.7152
O.7u61 0.7u26
0.7665 0.7599
0.7503 g.7377
0.5918 0.5373
O.u4053 C.1111

CYLINDERS
H/D 2L
RMOE

L.y270
2.3124
0.914]
0.5229
0.2833
0.0892
0.0005
“Uo
-0.0009

H/D 1
RMOE

8.9870
4. 800k
2.0257
t.2136
0.7233
0.3125
0.0413
"D.
~0.0000

H/D 1L
RMOE

13.5468
7.2887
3.104]
1.9080
11678
O.54u40
O.1177

-0,

-D.0000

H/D A
RMOE

22.6660
12.2636
5.3799
3.2998
2.0601
1.0102
0.2812
0. 0000
-0.0000

(H/D 2) 1 1 1

RTOT

k.77296E 0O
3.06784 OO
1.72091E 00
1.22467E 0O
8.99318E-0t
5.97086E-01
3. 4294 7E-OI
1.65304E~01
8.32921E-02

RTOT

9.02087E 00
5. 68354 00
3.07369E 0O
2.12u62E 00
1.50979e 00
9.u48303E-01
4.91u65E-01
1.96461E-01
8.53231E-02

RTOT

1.32688E Ol
8.2992u4g 00
hou2646E 0O
3.02u458E OO
2.12027e 00
1.29952E 0O
6.39982E-01
2.27619E-04
8.73541E-02

RTOT

2.17646E Ol
1.35306E OI
7.13202e 0O
4.82449E 00
3.34121E 0O
2.00195€E 00
9.37016E-01
2.89934E-01
9.14162E-02

0 200
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1 1 1 O 200
CRC 10. eM 0.1000 EMU 3.00 H/D ‘L

L EC FRACT FRACTM RMOE RTOT
3C.Co 0.1293 0.3759 0.3759 5.8905 5.180u3g 00
5C.00 C.1877 0.u878 0.4878 3.3263 3.47299€ 0O
8C.10 0.2689 0.5813 C.5813 1.u4972 2.04155C 0OC

1CC.08 0.3215 0.6136 0.6104 0.9079 1.48520E 0O
120.00 0.3729 0.6288 0.56183 1.5632 1.10746E 0O
15C0.00 0.u576 0.6273 0.6057 0.2556 7.43578E-01

2CC.00 0.6754 0.5815 0.5369 0.0361 L4.23633E-01
3CC.CO 2.7965 O.u4é8¢ C.3C0u -0. 1.90230E-01

506.C0 13.6752 0.3870 0.0564 -0.0000 8.60258£-02
CRC 20. EM 0.100C EMU 3.C0 H/D A

L £C FRACT FRACTM RMOE RTOT
36.00 O.1277 0.3880 £.388C 11.9030 9.89168€ 00
5C6.00 O.1842 0.5082 0.5G82 6.8158 6.53479E 0O
8C.00 0.2598 0.6159 0.€159 3.1979 3. 74084E 0O

JCC.0C 0.3075 0.56587 0.6581 1.9925 2.66U82E LO
12G.00 0.3527 0.6854 0.6810 12945 1.94027E 0O
15C.00 1.u212 C.7C016 0.6915 0.6448 1.25040€E 00

20C.00 0.5524 0.6807 0.6¢03 0.1881 6.57241E-01

3¢c.00 16537 0.5u454 0.15620 0.0000 2.47381E-U1
5C0.00 12.25473 0.4039 C.i1C68 -0.0000 9.08768E-02
CRC 30. tM 0.100C EMU 3.00 H/D 2,

L EC FRACT FRACTM RMGE RTOT
3C.N0 0.1272 0.3922 8.3622 17.9165 1.46029E 01
5C.00 0.1830 0.5156 0.515¢6 10.3053 9.59658E 0OC
8C.00 0.2569 0.529C0 0.629C 4.8970 5.44013€ 00

ICC.C0 0.3028 0.6764 0.6762 3.0800 3.84445E 0O
12C.CO O0.3u461 g.7C083 0.7055 2.0294 2.77308E 0OC
15C.C0 C.u101 0.7336 0.7270 1.0789 1.75723E 0O

2C0C.00 0.523N0 0.7298 O.7164 0.3516 8.90850E-01
3Cc.0c .10u7 0.6059 0.5623 0.0019 3.04532E-01

5CC.CO 1]1.043] 0.4183 0.1520 -0.0800 9.57278E-02
CRC 50. EM 0. 1C0Q EMU 3.00 H/D 7

L EC FRACT FRACTM RMQOE RTOY
3C.00 0.1268 0.3958 0.3958 29.9384 2.40254E 0Ot
5C.C0 0.1821 0.5218 0.5218 17.2830 1.57202E 0O}
8C.00 0.2544 C.6u0]2 0.6402 842930 8.83872t (0

I1CC.00 0.2991 0.591¢ 0.6916 5.2611 6.20369€ 0O
12C.C0 0.341C J.7284 0.7268 3.5015 L.u3g870€ 00
15C.00 0.u015 er62¢ 0.7589 1.9091 2.77088E 0U
2Cc.0C 0.5022 0.7781 g.7701 0.6826 1.35807E 40
3CC.00 0.7917 0.6897 0.8697 0.0421 4.1883u4E-01

5Cc.00 9.10u4Y C.Lu55 £.23C1 - t.05430E~-01
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EFFECTIVE ENERGY CUTOFFS FOR BORON
CRO 10. ¥ 0.0252 EMU 5.00
L EC FRACT FRACTM
30.00 0.85u9 0.u878 O.ugrs
50.00 C.CBu3 C.5u38 C.5u38
80.C0 g0.1590 0.5191 0.u4979
100.00 C.2857 O.uBl1 0.399C
120.0C 0.5110 Dol l96 0.2992
150.00 1.0019 Balti76 0.18u42
200.00 2.1611 C.290%9 0.0757
300.00 5.4013 C.3762 0.0120
500.00 15.2380 C.3722 0.000u4
CRO 20. EM 0.0253 EMU 5.00
L £C FRACT FRACTM
30.00 0.0533 0.528C 0.528C
56.00 0.0787 C.6130 0.6130
80.00 0.1245 O.61T4 0.6174
100.00 ND.1728 0.5769 0.5566
120.00 0.3033 0.5257 0.u605
150.00 0.7145 0.u655 0.3110
20C0.0C 1.8677 O.u308 0.1u408
300.00 5.2739 0.3794 0.0238
500.00 15.2284 0.3724 p.coovr
CRO 30. tM 0.0252 EMU t.00
L EC FRACT FRACTM
30.0N0 0.0528 C.5u36 0.543¢
50.00 0.077C C.6u24 O.6u24
80.00 D.1152 0.6690 0.6690
100.0C O.1u489 0.6385 0.6305
120.C0 0.2133 0.5858 0.5570
150.00 D.5351 3J.5075 O.uL38
200.00 1.6302 0.u298 C.1973
300.00 5.150u 0.3826 C.0353
500.00 15.21¢68 D.3725 0.0CH}
CRO 50. EM 0.0253 EMU 5.0C
L EC FRACT FRACTM
30.00 0.052u 0.5570 0.5570
50.00 0.0758 0.6689 D.6689
80.00 0.1094 0.7212 0.7212
100.00 0.1350 C.7030 0.7C59
120.C0 0.1682 0.6669 0.6563
}50.00 0.3327 0.5775 0.5301
200.00 1.2732 0.u4650 0.2906
300.00 b.9168 0.3889 0.C574
5040.00 15.1936 0.3727 g.coi9

CYLINDERS (H/D 2} 1 11
H/D 1
RMOE RTOT
14995 3.16662C GO
0.u700 1.72863€E OC
0.0328 8.54623E-01
0.000u 5.95623E-U1
0.0C000 L, Un999E-0t
0.0000 3.17808E-01
0.0000 2.16390E-014
-0. 8.14906E-02
H/D 1
RMOE RTOT
3.1350 5.68433E 00
l.1071 2.92082€E 00
0.1892 1.29319€ 0O
0.03L44 8.33421E~-01
0.000u 5.78163E-01
0.0060 3.76337E-01
0.00Ca 2.32773e-01
-0. 1.38522E-01
H/D L
RMOE RTOT
L.T7691 8.2020ue 00
1. 7420 u.131300E U0
0.3777 1. 731 76E OO
0. 1086 1.07122E 0O
0.0ttL 7.11327E-01
0.0coo0 4,3u867E-0I
-C. 2.u49156E-0I
-0. 1.40169E-01
-C. 8.15514E-02
H/D 2
RMOL RTOT
8.0373 1.32375 O
3.0103 6.49737c U0
O0.7479 2.60889t 0O
0.2740 l1.54681€ 00
0.0802 9. TT656E-01
0.0c02 5.51926E-01
-0. 2.819222E-01
-0 1o 43L6LE-DI
-0.0000 8.16122E-02

0 200



-69-

EFFECTIVE ENERGY CUTOFFS FOR BORCN
CRC 10. EM 0.050C EMU 5.0C
L EC FRACT FRACTM
3c.00 0.0829 Doblt9 O.uk19
5C.CO0 O0.1214 0.53%5 0.5395
8C.00 0.1799 0.5869 0.5869
I1CC.00 0.2307 0.5806 8.5806
12C.0U 0.3000 0.5576 0.5435
15C.00 0.5300 0.5396 0.4452
200.00 l.ubly O.Lu7h 0.2717
3CC.N00 4.7682 0.3935 0.0813
5C0.0a0 15.1262 C.37u7 0.CC62
CRC 20. EM 0.050C £MU 5.00
L EC FRACT FRACTM
3C.CO 0.0817 O.ué35 0.u4635
5C.00 0.1182 0.5779 0.5779
8C.0N0 0.1691 0.6537 0.6537
1CC.0C 0.2046 0.6653 0.6¢53
120.00 0.2474 0.6555 0.6555
15C.00 0.3322 O0.6124 0.5973
2C0C.00 0.8913 0.5171 0.4273
3CC.00 L.0786 O.u1k9 0.1503
5CL.00 14.9393 O0.5764 0.0123
CRrRC 30. EM 0.0500 EMU S5.00
L EC FRACT FRACTM
3C.10 0.0813 O.u713 O0.u713
5C.00 0.1172 0.5924 0.5924
8C.00 D.1659 0.6813 .0.6813
1CC.00 0.1981 0.703! 0.7C31
12C.00 0.2330 C.7035 0.7G635
150.C0 0.2951 0.6734 0.¢669
20c.00 0.6070 0.5739 0.5279
3CC.00 3.5281 0.4352 0.2097
5CC.00 14,7581 0.3780 C.0184
CRC 50. EM 0.050C EMU 5.00
L EC FRACT FRACTM
3G.00 0.0810 B.u779 0.u4779
5C.CO O.1164 0.6049 0.6CL7
8C.CO 0.1635 d.7059 0.7C59
1CC.00 0.1933 0.7380 0.738C
12C.C0 0.2236 C.7504 0. 7504
15C.C0 0.2729 0.7330 0.7367
26C.00 O.u0u ! D.657u 0.6415
3cCc.00 2.7158 C.uv27 0.3067
5CC.CO 4401y 0.3813 0.0303

CYLINDERS {H/D 2) 1 t 1
H/D &
RMOE RYOTY
3.5310 4.09276E 0OC
1.59%64 2.46403E 0O
0.4920 1.29565E 00
0.188] 9.00411E-01
0.0546 6. 54T 1LUE-D1
0. 0009 4,37907E-01
~-0. 2.64971E-01
-0. 1.45681E-01
0.0000 8.17933E-02
H/D 9
RMOE RTOT
7.1756 7.68142E OO
3.3385 4,49106E 0O
11549 2.23254E 0O
0.5616 1.48295E O
0.2u448 1.02558€E 0O
0.0523 6.33086E-01
0.0000 3.36967E-01
-0. 1.57521E-01
0.0000 B8.23D013E-02
H/D L
RMOF RTOT
10.8202 1.12701€ DI
5.0795 6.51810E DO
1.8156 3.16943E OO
0.929Uu 2.06548€ Q0
0.4586 1.39645E 0O
0.1397 8.28264E-U1
0.0005 4.08963E-01
0. 0000 1.69360E-01
0.Co0go 8.,280%93E-02
H/D 14
RMOE RTOT
18.1077 1. 844 TLE O}
8.559L 1.05722E 0|
3.13u7 5.04322€ 00O
1.6626 3.23055E OO
0.8804 2.1382CE 00
0.3256 1.21862E 0O
0.0285 5.52956E-01
-0. 1.93039E-01)
-0. B.38254FE-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO 20.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
300.00
5C0.00

CRO 30.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
3c0.COo
560.00

CRO 50.

L

30.00
5C.00
80.00
jo00.00
12C.00
150.00
20C.C0
3CC.0N0
5C0.00

EM D.0750
EC

0.1068
0.15u9
0.2220
0.268u4
0.3219
0.u4299
0.9067
3.8063
T4,6u42

£M 0.075C
EC

0.1057
0.1524
0.2149
0.2550
0.2961
0.3665
N0.5382
2.683]
13.9557

EM 0.075C
EC

0.1054
0.1516
0.2127
0.2510
0.2890
0.3491
O.u4721
1.9926
13.3120

tM 0.0750

EC

0.1051
0.1509
0.2109
J.2479
0.2837
0.3375
O.u347
1.2229
12.1533

-70-

BORON
EMU 5.00
FRACT FRACTM
g.u057 0.4057
O0.5143 0.5143
0.592u 0.5924
0.6098 0.6098
0.6087 g.6C87
0.5838 0.57u45
0.51u48 Oo bbby
O.u2u47 0.1911
0.3795 0.02u4u
EMU 5.00
FRACT FRACTM
0.4203 0.4203
C.5u403 0.5403
0.6385 0.6385
0.6709 0.6709
O.68u47 O0.68u7
0.61788 0.67E8
0.6188 0.6013
C.u7u6 0. 3209
0.3860 0.0u77
EMU 5.00
FRACT FRACTM
D.u4254 0.u4254
0.5u497 0.5u97
0.6562 0.6562
G.495u 8.6954
0.7169 0.7169
0.7234 D.7234
0.6813 0.6732
0.518C O.u4lu8
0.3924 0.0699
EMU 5.C0
FRACT FRACTM
D.4297 0.u297
0.5576 0.557¢6
0.6713 0.6713
0.7168 0.7168
0.7u59 0.7459
0.7658 0.7658
0.7488 0.7453
0.5895 0.5u415
O.u4iJu8 Je1113

CYLINDERS (H/D 20 1 1 1!
H/D 4
RMOE RTOT
5.u4817 4,676ThE OO
2.82u0 2.99622€ 00
1.1210 1.67459€ 0O
0.6013 1.18988E OOC
0. 3008 8.731 18-
0.0809 5. 79868E~01
0.0003 3.34300E-01
0.0Cc00 1.63052E~01
-0.Cco0a 8.31257g~-02
H/D &
RMOE RTOT
11.06u7 8.92465E 00
5.7797 5.61193€ 00
2.u4011 3.02737e OO
1.3726 2.08984E 00
0.7809 1.48359€E 0OC
0.3078 9.31085E-01
0.0379 4.82817€E-01
0.0G00 1.94209E-01
-0.G000 8.51567E-02
H/D A
RMOE RTOT
16.6492 1.31726€ Ot
8.7361 8.22763€ 00
3.6794 L4.38015e 00
2.1415 2.98979¢ UO
1.2575 2.09406E OO
0.5513 1.28230E 0O
0.1138 6.31335E-01
-0. 2.25367E-01
-C.0000 8.71878E-02
H/D 1
RMOE RTOT
27.8149 2.16684E 01
14.6u485 1.34590€ OI
6.2371 7.08570e 00
3.6779 L.78971E 00
2.2074 3.31501e 00
1.0332 1.9847THE 0O
0.2774 9.28369€-~-01
0.0000 2.87682g~01

0 200



EFFECTIVE ENERCY CUTOFFS FQOR

CRC 10.
i

3C.00
5C.C0
8C.CO
1CC.CO
120.00
15C.00
2CC.NQ
3CC.LO
5CC.00

CRC 20.
L

36.00
5C0.00
8C.COo
1CC.00
120.00
15C6.00
20C.00
3Cc.00
5CC.00

CRC 30.
L

3C.00
5C.00
8C.00
10c.00
12C.CO
15C.00
2CC.00
3CC.00
5GC.00

CRC 540.
L

3c.00
5C.00
8C.00
ICC.00
12C.00
156.C0
20C.00
3Cc.0o
500.00

-71-

BORON
EM 0.100C EMU 5.00
EC FRACT FRACTM
0.1281 0.3782 J.3782
0.1851 0.u9G3 C0.u903
0.2624 0.5827 0.5827
0.3127 D.6131 0.6134
0.3650 0.6263 0.62463
O.u574 0.6221 0.6221
0.6936 0.5745 0.5530
2.8972 0.4635 0.3C58
13.78u0 0.3879 0.0566
EM 0.160C EMU 5.00
EC FRACT FRACTHM
O0.1271 0.3893 0.3893
0.1829 0.5098 B0.5C98
0.2567 0.6172 B.6172
0.3028 0.6593 0.6593
0.3u481 0.6850 0.6852
g.u4182 0.6999 0.6997
0.5568 0.677h B.6731
1.6992 0.5u415 0.Lb684
12.3458 0.4029 0.1072
CM D.1COC EMU 5,30
EC FRACT FRACTM
0.1268 0.3932 £.3932
0.1822 0.5167 0.5167
0.25u49 0.6301 LU.6301
0.2997 C.6770 0.6770
0.3430 N.7083 0.7C83
C.ug07v7 0.7328 0.7328
0.5254 C.7280 0.7265
1.1267 C.6027 J.5686
11.1213 Oati73 0.1526
EM 0.10CC EMU 5.0C
EC FRACT FRACTM
0.1265 0.3963 0.3963
C.18i¢ 0.5225 0.5225
D.2534 0.6u408 C.6408
0.2972 0.6921 0.6921
D.3391 0.7285 0.7285
0.3999 0.7¢24 0.7624
0.5035 0.7773 O.7771
0.7959 0.6878 0.6755
2.1630 Dolbyb 0.2308

CYLINDERS (H/D 2) 1 4 1

H/D L
RMOE

7.3165
L.0628
1.8179
1.0830
0.6381
0.2605
0.0312
0.0000
~0.00C0

H/D 2
RMOC

14.7258
8.2484
3.7862
2.3274
14465
0.7021
0.1819
0. 04co

-0.0000

H/D 2
RMOC

22.1351
12.4339
5.7535
3.5709
2.2526
l1.1394
D.3453
0.00t5
-0.0300

H/D 7
RMOE

36.9557

20.8068
9.688i
6.0569
3.8634
2.0118
0.6762
C.0u07

-0.

RTOT

5.09495E GO
3.40u455E GO
1.99473E U0
1.44872E OO
1.07897E GO
7.23835E-01
L.12819E-U1
1.86895E~01
8.56843E-02

RTOT

9.80320e GO
6.46635€ GO
3.69u402¢ 0O
2.62834t DO
1.91478E 0O
1.23066E 0O
6.46L27E~-01
2.4u0L6E-01
9.05353E-02

RTOT

T.45145E Q)
9.52815E Q0O
5.39331e 0Q
3.80797t OO
2. TUL59E (OO
1. 73749t 0O
8.82035e-01
3.01197e~-01
9.53863E-02

RTOT

2.39370E 01
1.56517E (1
8.79189€ 00
6.16722E 0D
L.L41021E QC
2.75114€ 00
1347258 00
4. 15580E-01
1.05088E-01

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.

L

30.00
50.00
80.CO
160.00
120.00
150.00
20G.COo
3cc.COo
5CC.CO

CRO 20.
L

30.60
5C.00
8C.CO
1CC.CO0
)2C.00
15C.00
2C0.00
3CC.00
5CC.00

CRO 30.
L

3C.00
50.C0
80.00
140C.00
12C.C0
150.00
200.00
300.00
5G0.C0

CRO 50.

L

30.00
50.00
80.00
100.00
120.00
150.00
20¢.00
300.00
50C.00

EM 0.0252
EC

0.053u
0.0792
0.1300
0.3288
0.5835
1e1176
2.3118
5.5103
15.2592

EM 0.0253
EC

0.0525
0.0765
0.1131
O.1496
8.3352
0.7833
1.9881
5.3781
15.2477

EM 0.0253
EC

0.0523
0.0756
0.1091
C.!1357
C.1919
0.5792
1.7281
5.2517
15.2361

EM 0.0252

EC

0.0521
0.0750
0.1063
C.1282
0.1560
0.3537
1.3u05
5.0104
15.2148

-72-

BORON
EMU10.00
FRACT FRACTM
O.u979 C.u979
0.5528 0.5528
0.5090 0.5090
0.4607 D.4285
0.4308 0.3198
0.u4026 0.1945
0.3819 g.0783
0.3736 0.0122
0.3721 C.0C0ou
EMU13.CO
FRACT FRACTM
0.53u6 C.53u6
0.6212 0.6212
0.6199 0.6199
0.5688 0.5¢88
C.5108 O.u845
g.u523 0.3257
O.4023 De.1b52
N.3768 0.02u0
N.3722 o.coov
EMUI0.00
FRACT FRACTM
0.5u485 0.5u485
0.6u490 C.6u490
0.6736 0.6756
0.6369 0.6369
0.5752 0.5752
0.u960 0.4201
O.b216 0.2031
0.3800 0.035¢6
0.3723 C.COtt
EMUIC.CO
FRACT FRACTM
0.5601 0.5601
0.6735 0.6735
0.7259 0.7259
D.7100 0.7100
O.6641 0.66U41
D.5684 0.5u469
C.u576 0.2981
0.3863 0.058C
0.3725 C.COi9

CYLINDERS (H/D 2) 1 1 1
H/D 4
RMOE RTOT
2.0213 3.01948E OO0
0.6720 1.62748E 0O
0.0929 T.926273E-01
0.0C00 L, 16U4SS5E-DI
-0. 3.00924E-U}
-0. 2.092230e-01
-0. }«35522E-01
-0. 8. 14354E-02
H/D 7
RMOE RTOT
4.1358 5.53719E 0O
l«454C 2.81967E 0OC
0.3122 1.23484E 0O
0.0780 T.92706E-01
0.0C0! 5.49620E-01
-0. 3.59u453€-01
-0. 2.25613e-01
-0. 137169€E-01
-0. 8.14658€E-02
H/D 4
RMOE RTOT
6.2L481 8.054908E 0O
2.235] 4,01185€E DO
0.5271 1.673u1€E OO
0.1798 1.03050e 00O
0.0239 6.8278u4g-01
0.CCoo h.17983E-01
-0. 1.38817e-01
-0. 8.14962E-02
H/D A
RMOE RTOT
10,4769 1.30903€E 01
3,797 6.39622€E 0O
1.95u42 2.55054E 0O
0.3773 1.50610E 0O
0.1252 9.u49112E-01
0.0001 5.350u2e-01
-3. l.42112E-01
-0.0C00 8.15570E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRC 10.

L

3g.00
5C.00
8C.00
1CC.CO
120.00
15C.00
2C0.00
3CC.00
5CC.00

CRC 20.
L

3C.00
50.00
80.00
1CG.00
12C.00
15C.00
2C0.00
3C0.00
5CC.30

CRC 30.
L

3C.00
50.00
83.00
ICC.CO0
12€.C3
150.00
2CC.00
3C0.00
500.00

CRC 50.
L

30.00
5G.00
80.N0
1C6.U0
120.00
1580.00
20c.00
3cC.00
5CC.00

EM 0.056C
EC

c.o817
D.1185
0.1702
0.2075
0.2557
0.5963
}1.6032
5.0u57
15.2712

£M 0.050C
EC

0.C811
0.1168
01649
0.1963
C.2297
0.2965
0.9686
4,297
15.0824

EM 0.050C
EC

0.0809
0.1163
0.1632
0.1929
0.223]
0.2748
0.6u88
3.7033
fU.8974

EM 0.050C
EC

0.0808
O0.1159
0.1619
0.1904
0.2184
0.2621
0.3759
2.8335
14,5369

-3

BORON
EMUI0.00
FRACTY FRACTM
0.uu8s O.4u88
0.5u486 0.5u86
BD.5949 0.59u49
0.5837 0.5837
0.5516 0.551¢6
0.4920 0.u733
0.u4323 0.2866
0.3859 0.0836
C.3735 0.C062
EMUI3.00
FRACT FRACTM
O.u675 D.4675
0.5837 0.5837
3.6606 0.6606
0.6713 0.6713
0.6585 0.6585
C.6071 0.6C71
C.50u9 0.uu55
g.up77 O.15u43
0.275) 0.0124
EMUIC.CO
FRACT FRACTM
Oolu7hl JelTh]
0.5966 0.596¢
0.6868 0.6868
0.7085 0.7085
0.7077 .7077
0.6729 0.6729
0.5639 O.5U64
D.4284 D.2149
0.3768 D.0185
EMuUiIC.00
FRACT FRACTM
B.4776 0.u796
0.6075 0.6C75
O0.7377 g.7€97
O0.7421 O.7421
0.7542 0.7542
0.7409 g.7u09
0.6522 0.6522
C.u665 0.3133
C.3801 0.0304

CYLINDERS
H/D 9
RMOE

bo7u71
2.1207
0.6897
0.3175
0.1239
0.0003
‘D.
-0.0000
0. 00CQ

H/D 1L
RMOE

9.5723
Lb.3405
14916
0.7517
0.3705
0.0996
0.0000
-0.0000
0.0c00

H/D L
RMOE

14,397
6.5598
22927
1.1843
0.6136
0.2096
1. 0003

=0
0.000C

H/D 2,
RMOE

24,075

10.9974
3.8938
2.0u92
1.0976
O.l2u4h
C.0uébk
0.0000

-a.

(/D 20 1 1 1

RTOT

3.96936€ OO
2.36979E 00
1.23233c OO
8.516u42€E-01
6. 17043E-U1
4.12207E-01
2.51232e-01
l-41621E-01
8.1u04uE-D2

RTOT

7.55802E 0O
L4.39683E GO
2.16923E 0OC
1.43418E 0O
9.87913E~-01
6.07386E-01
3.23228€e-01
1.53461E-DI
8.1912u4E-02

RTOT

1.11467E 01
6.42387E 0O
3.10612E 0OG
2.01671E 0O
1.35878E 00
8.02564E-D1
3.95224E-U1
1.65301E-01
8.2u20LE-02

RTOT

1.83240E 01
1.04779E 01
4.97990E OO
3.18179E 0O
2.10052E 0OC
1.19292E 00
5.39216E-01
1.88980€~-01
8.34365E-02

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.
L

30.00
50.70
80.CO
10C.00
12C.00
150.00
2C0.00
3Cco0.00
5C0.00

CRrRO 20.
L

3p.C0
5C0.0C
80.00
160.00
120.00
15C.00
2Cc.00
3cc.00
5CC.CO0

CRQO 30.
L

30.00
50.00
80.00
160.00
120.00
150.430
200.00
3co.C0
SCG.00

CRO 50.

L

30.00
50.00
80.00
1C0.00
120.00
150.00
20C.00
300.00
500.00

EM 0.0750
EC

0.1058
0.1525
0.2156
0.2565
0.2991
0.3763
1.0103
L.1267
14.9732

EM 0.0750

EC

0.1052
0.1512
0.2119
0.2u97
0.2870
0.3u451
0.u833
2.8708
14.2619

EM 0.0750

ec

0.1051
0.1508
0.2107
0.2u76
0.2833
0.3369
O.llll
2.1116
13.5981

EM 0.075C

EC

0.10u49
0.1505
0.2098
0.2u459
0.2804
0.3308
0.4187
1.2797
12.4022

7

BORON
EMU10.00
FRACT FRACTM
0.4107 0.4107
0.5216 0.5216
0.6011 U.6C11
0.6178 0.6178
0.6140 0.6140
0.5806 0.5806
0.4989 0.4691
0.4135  0.1990
0.3766 0.0247
EMU10.00
FRAC1 FRACTM
0.4231 0.4231
0. 5445 0.5445
0.6443 0.6443
0.6771 0.6771
0.6906 0.6906
0.6823 0.6823
0.6125 0.6125
D.4648 0.3319
0.383] 0.C482
EMU10.00
FRACT FRACTM
0.u27 0.4274
0.5527 0.5527
0.6604 0.6604
0.7002 0.7cC02
0.7219 0.7219
0.7274 0.7274
0.6800 0.6600
0.5095 0.4270
Us3895 0.0706
EMU1C.CG
FRACT FRACTM
0.4 309 0.4309
0.5595 0.5595
0.6741 0.6741
0.7231 0.7201
0.749y 0.7494
0.7692 0.7692
0.7499 0.7499
0.5829 0.5540
0.4020 0. 112y

CYLINDERS (H/D 2) 1 1 1

H/D 2
RMOE

7T.4065
3.7418
1.4819
0.8195
O.u4486
0.160)
0.000t

—0.

-Do

H/D A
RMOE

14,8819
7T.5749
3.0704
17512
1.0126
0. 4400
C.0724

_D:

—D.

H/D A
RMOE

22.3592
11.u4073
L4,.6587
2.682])
15752
0.7169
U.1686
—DQ
-0.0000

H/D 2
RMOE

37.3121
19.0722
7.83Lu6
L.5424
2.6999
1.2692
0.3552
0.0000
-0.0000

RTOT

4.56815€E 00
2.90919€ 00
1.61185E 00
1.13929F 00
8.32237E-01
5.50071E-01
3. 16559€E-01
1.56598E~-01
8.22061E-02

RTOT

8.81606€E 00
5.52490E 00
2.96U63E 00
2.03925€e 00
1.44271E 0O
9.01288E-Ui
L4.65076E-01
1.87756E-01
8.42371E-02

RTOT

1.30640E 0O}
8.14060E 0O
L,31741E OO
2.93920€ OO
2.05318E 00
1.25251€E 00
6.13593€e-01
2.18913E-01
8.62681E-02

RTOT

2.15598E 01
1.33720E 01
7.02296E 00
4.739128 0O
3.27413E 0C
1.95494E 00
9.10628E-01
2.81228e-01
9.03302€e~-02

0 200



EFFECTIVE ENERGCY CUTOFFS FOR

CrRC 10.
L

3g.00
50.00
8C.CO
1CC.00
12C.00
156.00
2C0.00
3C0.00
5C0.00

CRC 20.
L

30.00
5C.00
86.LC0
1CC.00
126.00
15C.40
200.C0C
3CCc.00
5C0.00

CRC 30.
L

3C.00
5C.00
80.00
100.00
12C.00
156.00
200.0C
300.0C
50L.00

CRC 50.
L

30.00
50.C0C
8C.CO
1CC.00
1280.00
150.00
2CC.00
3CC.C00
SCC.C0

-75-

BORON
tv 0.100C EMUI0.00
EC FRACT FRACTM
0.127} 0.72822 0.3822
0.1830 Ne963 G963
0.2572 0.5905 0.5905
0.3038 C.é213 0.6213
0.3500 0.6338 0.6338
0.4230 C.6263 B.6263
0.5991 C.5658 0.5¢658
3.1747 0.4504 0.32031
14,2837 N.383] 0.0576
EM 0.1000 EMU10.CO
EC FRACT FRACTM
0.1266 0.3915 0.3915
0.1819 B0.5131 0.5131
0.25u42 0.6220 0.6220
0.2986 0.6648 O.6648
O.3414 0.6908 0.6908
O.u43u9 0.705% 0.7C51
0.5204 0.6782 0.6782
1.8219 0.5312 0.u4850
12.7693 0.3983 0.1C870
EM 0.100C EMUI0.00
EC FRACT FRACTM
C.1265 0.3946 0.39u46
C.1815 0.5191 0.5191
0.2532 0.6335 0.6335
0.2969 0.6810 g.6810
0.3387 0.7127 O0.7127
0.3994 0.7373 0.7373
0.5031 0.7304 g.7304
1.1870 De59uT7 0.5851
J1.u4837 0.u4128 0.1550
EM 0.1000 EMUI10.0C
EC FRACT FRACTHM
C.1263 C.3972 0.3972
0.1g12 0.5239 0.5239
0.252u 0.6430 0.6430
N.2956 0.69417 0.69u7
0.3365 0.7315 0.7315
0.3952 B.7657 0.7657
0.u909 D.7798 0.7798
0.7521 0.6841 0.68u1
9.4340 C.4u4p4 0.23u2

CYLINDERS
H/D 2
RMOE

9.926U4
5.3992
2.3783
1.4233
C.8599
0.3969
0.0723
0. 0000
-0. 0000

H/D A
RMOLC

19.9166
10.8830
4.8580
2.9545
1.832C
0.9093
D.2679
0.0000
-0.04000

H/D A
RMOE

29.9081
16.3669
7.3383
4,u855
2.8036
1.4205
N.4586
0.00u09
-0.0800

H/D 2
RMOE

L9.8899
27.3349
12.2966
7.5478
4,7458
2.4420
0.8380
0.3595
-0.

{H/D 20 1t 11

RTOT

L4.99360€ 0O
3.32341€ 0OC
1.933469€E OC
1.39812E 0O
1.03696E 0O
6.91958E-01
3.92558E-01
1. 78534E-0I
8.41685E~-02

RTOT

9.70485E 0O
6.38520€ 0O
3.63298E 00
2.57775E OO
1.86977E 0O
1.19878E U0
6.26166E-01
2.35685E-01
8.90195E-02

RTOT

telhl 61E 01
9.44700E 0O
5.33227E 0O
3.75737€ 0OC
2.70258€E 00
1.70561&E 0O
8.5977uE~-0O1
2.92836E-01
9.38705E-02

RTOT

2.38386E 01
1.55706E O}
8. 73086€E 0O
6.11662E 00O
4.36820c GO
2.71926€E GO
1.32699E 0C
L4.07138E-0t
1.03572E-01

C 200



-76-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS I
CRO 10, EM 0.0253 EMU 3.00
L £€C FRACT FRACTM RMOE RTOT
20.00 0.0659 0.5534 0.5534 0.8711 2.72667E 00
3t.00 0.0889 0.5963 0.58u47 0.3823 1.7T7786E 00
50.00 0.1u489 0.5951 0.5u34 0.0470 9.06254E-01
80.00 0.5194 0.5371 0.3700 0.0000 LoWiy22e-01
i100.00 1.0376 0.5074 J.2654 -0. 3.12290E-01
150.00 3.2924 O.4b664 g0.1029 0.0000 1.75319€e-01
2C0.00 6.6511 O.u4513 0.0375 -0.0000 1.23353e-01
300.00 15.9097 O.uu37 0.0esi -0. 7.97534E-D2
500.00 LL.S134 O.4k16 0.coo1 -0.0000 L4.76803E-02
CRO 20. EM 0.0253 EMU 3.00
L EC FRACT FRACTM RMOE RTOT
20.00 0.0615 0.5959 0.5959 1.9825 4,80258E 0O
30.00 0.0806 O0.65uk 0.6518 0.9591 3.01590€e 00
5C.00 0.1187 0.6788 0.657h4 0.2383 1.41520€E 00
80.00 0.2779 0.6137 C.5398 0.0009 6.04761E-01
100.00 g.6u81 0.56L5 O.u194 -0. 3.95159€E-01
15C.00 2.7066 0.4895 0.1866 0.0000 1.93355E-01
2CC.00 6.1792 C.u598 0.0722 ~0.0000 1.27973E~01
300.00 15.7476 C.ulyu9 0.0102 -0. 8.01628E-02
500.00 LL.4980 O.uui? g.coa3 -0.0000 L4, T7686TE-02
CRO 30. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
20.00 0.0601 0.6129 0.6129 3.0913 6.87849E 0O
3c.00 0.0780 0.6793 0.6785 1.5u438 4.25395E 00
50.00 0.1111 0.7203 0.7071 O.uu73 1.92414E 00
8C.00 0.19u42 0.6694 0.6307 0.0225 T.68099E~-01
10C.00 O.u429 C.46108 0.5201 0.0000 4,78028E-01
15C6.00 2.2645 0.5109 0.2560 -0. 2.11390E-01
20c.00 5.7565 C.u682 0. 1045 -0.0000 t.32593E-01
30C.00 15.5874 C.u4u6] 0.0152 0.0000 8.05723E-02
500.00 Ly .4902 O.uui7? 0.0C0u -0. 4.76931E-02
CRO 50. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
20.00 0.0591 0.6279 0.6279 5.3072 1.10303E O1
30.00 0.0759 g.7019 C.7C18 2.7173 6. 73003 0O
50.00 0.1057 C.7611 0.7536 0.8725 2.94204 00
80.00 0.1580 0.7381 0.718C O.1194 1.09478€ 0O
100.00 0.2512 0.6810 0.6u422 0.00u45 6. 43766E-DI
150.06 1.6524 C.5u92 0. 3644 0. 0000 2.47T461E-DI
200.00 5.0307 O.u8u) 0.1629 ~-0. 1.41833E-01
30c.00 15.2766 O.4u485 0.0252 0.0000 8.13912E-02

500.00 Ly 4671 O.4u418 0.0007 ~0.0000 4,77060E-02




EFFECTIVE

CRC

2C.00
3C.00
58.00
8C.N0
1CC.00
15C.C00
2CC.00
3CC.00
500.C0

CRC

2C.00
3C.00
50.0C
8C.00
}1CG.00
15C.00
206.00
30C.00
5C0.00

CRC
L

2C.00
3G.00
5C.00
8C0.00
100.00
150.00
20C.00
30c.0C
500.00

CRC
L

26.00
30.00
5C0.00
8C.00
ICC.00
15C.00
2CC.00
3cc.00
500.00

IC.

20.

30.

50.

ENERGY

EM

EC

0.100!
0.1307
0.1882
N.30u9
0.5201
2.0783
S.1439
t4.8745
L4 .3902

EM
EC

0.0968
O.1241%
0.1730
0.247H
0.3190
1.2254
3.8174
13.7606
hu4,1689

EM
EC

0.0957
0.1221
0.1683
0.2333
0.2845
0.8072
2.9u455
12.7688
u43.9u77

EM
EC

0.09u8
0.1205
0.1645
0.2232
0.2637
0.u4597
1.9056
11.0788
43.5128

CUTOFFS

0.0500
FRACT

0.5202
0.5861
0.6392
C.6255
0.5919
0.5214
g.u816
C.u4519
O.uu429

0.0500
FRACT

0.5u458
0.6221
0.6960
0.7103
0.68u45
0.5857
C.5174
C.4610
O.4435

0.0500
FRACT

0.5553
0.6360
0.7195
0.7507
0.7356
0.6361
0.5u489
0.4698
O.uuU4)

0.0500
FRACT

0.5634
D.6u479
C.7u404
0.7893
D.7880
0.7094
C.6019
D.uB866
D.4u452

iyl

BORON
EMU
FRACTM

0.5202
0.58¢1
0.6259
0.5809
0.5074
0.3023
0.1608
0.0397
0.CC25

EMU
FRACTM

0.5458
0.6221
0.6912
0.6913
0.6536
O.u642
0.277C0
0.0763
0.6050

EMU
FRACTM

0.5553
0.6360
0.7168
0.7386
0.7165
0.5652
0.36u49
0.1103
g.CC75

EMU
FRACTM

0.5634
0.6u79
0.7390
0.7823
0.7771
0.6810
0.u4892
01712
0.0124

RMOE

2.1412
1.1854
g.u117
0.0509
0.0011
C.0000
_D.
0.0000
-p0.0000

3.C0
RMCE

bou927
2.6129
1.0203
0.2501
0.0676
0.0000
_Do
0.0000
-0.000C

3.00
RMOE

6.8u439
4.0381
1.6349
J.u4638
O.17u5
0.0000
0.0000
-Do
-0.0000

3.00
RMOE

11.5461
6.8888
2.8674
0.897]
0.4000
0.0109
C. 0000

-0.

-0. 0000

RTOT

3.43093€ 00
2.37957€ 00
1.301 74 0O
6. 434 10E-01
4.u2263E-01
2.20666E-01
1.40262E-01
8.2uB24E-02
4, 77Tu57E-02

RTOT

6.33778e OO
4.30850e U0
2.25353e 0OC
1.02883E 0O
6.66857E~01
2.87369E-01
1.62810E-01
8.575u45€E-02
L4.7865UE-02

RTOT

9.2uL464E 0O
6.23743E QOO0
3.20532€ 0C
1.41424E 0OC
8.91451E-0)
3.54073E-01
1.85358E-01
B8.90266E-02
4, 79851E-D2

RTOT

1.50583E QC1I
1.00953E 01
5.108%1E 0O
2.18507 0O
{.34064E 0O
L.87480£-01
2.30453E-01
9.55709E-D2
4.82245E-02



EFFECTIVE

CRC
L

20.00
30.00
50.00
8C.00
10C.00
15C.00
200.00
300.00
500.00

CRO
L

2C.0C
20.00
50.00
80.00
1cC.00
15C6.00
20C.00
300.00
SC0.00

CRO
L

20.00
30.00
5C.00
8C.00
100.00
15G0.00
2C0.00
3cC.00
50C.00

CRO
L

20.00
30.00
5C.00
80.00
10C.00
15C.00
2£G.00
3CC.00
50C.C0

lG.

20.

30.

50.

ENERGY
EM
EC

g0.1210
0.1685
0.2376
0.3395
0.u323
1.3108
3.6818
13.02u45
43.7186

EM
eC

0.1279
0.1629
0.2246
0.3069
0.3654
0.6528
2.1839
10.6856
42.8030

EM
EC

0.1269
O0.1611
0.2202
0.2972
0.3u81
0.5206
1.4440
8.9246
41.9218

EM
EC

0.1261
0.1597
0.2168
0.2898
0.3356
O.u616
g.7877
6.u95%
40.2338

CUTOFFS

0.0750
FRACT

.41k
0.5652
0.6400
0.66uL3
0.6u493
0.5775
0.5218
O.u676
O0.4u450

0.0750
FRACT

0.5099
0.5912
0.6815
0.730u4
0.7307
0.6676
C.585u4
0.4910
g.uu7s

0.0750
FRACT

0.5167
fl. 6008
0.6976
0.7584
0.7677
O0.7246
0.6353
0.5127
O0.4499

0.0750
FRACT

0.5223
0.6089
0.7115
0.783u
0.8022
0.7866
0.7086
0.5513
C.u5u7

—78-

BORON
£EMU
FRACTM

O.4914
0.5652
0.6374
g.6u27
0.6134
0.u4590
0.2984
g.1cu0
g.0o106

EMU
FRACTM

0.5099
0.5912
0.6815
0.7210
O0.7149
0.6259
O0.u4597
0.1884
0.0210

EMU
FRACTM

0.5167
0.6C08
0.6976
0.7524
0.757¢6
0.7C12
0.5606
0.2583
g.a3n

EMU
FRACTM

0.5223
0.6089
0.7115
0.780C
0.7963
N.7736
0.6790
0.3673
0.0508

RMOE

3.3u439
2.0539
0.8u496
O.2445
0.0801
g.0000
g.0000
0.0000
-0.0000

3.00
RMOE

6.8818
4.3325
§1.9108
g0.6738
0.3192
g.0101
0.0000
0.0000
-0.0000

3.00
RMOE

10.4192
6.6120
2.99u4
1.1092
0.5687
D.06u6
0.0000
0.0000
-0.0000

3.00
RMOE

174924
11.1686
5.1585
1.98u}
1.0721
0.2008
0.0040
0.0000
-0.0000

RTOT

3.88759E 00
2.80041 00
1.61628E 00
8.32037e-01
5. 15590e-01
2.77841£-01
1.65786E-01
8.81455E-02
4.81120E-02

RTOT

7.32004e 0O
5.20206E 00O
2.91375t 00
1.42167T€E OO
9.43639€-01
4.05382E~-01
2.15257€~0I
9.73143E-02
4.86220E-02

RTOT

1.07525E DI
7.60371E 0O
4.21121€E OO
2.01131£ 00
1.31169E 0O
5.32922€e-01
2.6u729€-01
t.06483€-01
4.91319E-02

RTOT

1. 761 7T4E DI
1.24070E 01
6.80614E OO
3.19058E 0N
2.04779E 0O
7.88003£-01
3.63672E-01
1.24821€-01
5.01518£-02



EFFECTIVE

CRC
L

26.00
3ct.00
50.00
8C.0C
1CC.00
15€.00
2CC.00
30C.00
5€0.00

CRC
L

2C.00
3C.0C
5C.00
8C.00
160.00
15C.00
2CC.CO
3CC.0C
SCC.00

CRC
L

2C.CO
30.0C
5C.00
80.00
1CC.00
15C.00
20C.00
3pc.00
5CC.00

CRC
L

2C.00
3C.00
5C.00
80.00
10C.00
15C.00
200.00
30C.00
500.00

]C.

2C.

3C.

5C.

ENERGY
EM
ec

0.1592
0.2035
0.2831
0.3922
O0.u724
0.90u40
2.6330
10.9268
42.4070

EM
EC

0.1563
0.1984
0.2710
0.3661
O0.u4275
0.6171
1.3174
7.8118
40.2784

EM
EC

0.1554
0.1968
0.2672
0.3578
D.ttu3
0.5671
0.8701
5.8618
38.3024

EM
£eC

0.15u46
0.1955
0.2642
0.35)14
O0.u0u3
0.5352
0.7027
3.6u82
34,7729

CUTOFFS
0.i1000
FRACT

0.ué86
0.5456
0.6313
0.6774
0.6779
0.6254
0.5626
0.u4885
O.u4u88

C.1000
FRACT

O.u4832
0.5662
0.66u40
0.7301
O0.74u46
0.7196
Jd.6u46U
0.5289
O.u5u8

0.1000
FRACT

O.u884
0.5735
0.6763
0.751)
0.7726
0.7670
0.7049
0.5638
0.4606

0.1000
FRACT

0.u4928
0.5797
0.6866
0.7695
0.7977
0.8136
0.77u5
0.6214
J.u720

-79-

FOR BORON
EMU
FRACTM

C.ué86
0.5456
0.6313
0.6651
0.6561
0.56u9
O.u41Uu5
0.1827
0.0261

CMU
FRACTM

O0.u832
0.5662
0.664C
0.7250
0.73u48
0.6965
0.5860
0.3C89
0.Cs08

tMu
FRACTM

O.ue84
0.5735
0.6763
0.7480
0.7664
0.7524
0.6155
D.uCiy
0.074y4

EMU
FRACTM

0.u4928
0.5727
0.6866
0.7678
0.794]
0.8051
0.7596
0.5277
g.1181

RMOE

L.yu736
2.9026
1.3323
0.u4834
0.2302
0.0050

~0.

_Do

-0.0000

3.00
RMOE

9.1294
6.0177
2.9150
l.1649
D.6u426
0.1067
0.0uc2
—D-
-0.0000

3.00
RMOE

13.78u3
9.13u48
h.u958
1.8513
1.0610
0.2364
0.015C0
-0.0000
-0.0000

3.00
RMOE

23.094¢
15.3653
7.6583
3.2262
1.9003
0.5027
C.0981
"D'
~0.0000

RTOT

4,22099E OO
3.12086E OO
1.87374E OO
1.00117€E 0O
7.01757E-01
3.38835E-01
1.96048E-0I
9.62374E-02
4.88516E-02

RTOT

8.03217e OO
5.87832 00O
3.45128e 0O
1.77232E 0D
1.20449€ 00
5.30886£-01
2.77312E-01
1.13816E-01
5.01255E£-02

RTOT

1.18434E O}
8.63577E 00
5.02882€E 0O
2.54348E 00
1.7072%€ 0O
7.22938E-01
3.58575E-01
1.31395t-01
5.13993E-02

RTOT

1.94657E 0]
1.41507E 01
8.18390 0C
4.08579e OO
2.71267€E 0OC
1. 10704 QO
5.21102€E-01
1.66552E-01
5.39471E-02



EFFECTIVE

CRO
L

2C.00
3C.00
5C.00
8C.00
10C.00
150.0C
200.00
300.00
50C.00

CRO
L

2C.00
3c.CO0
5C6.00
8C.00
1CC.00
15C.00
208.00
300.00
50C.00

CRO
L

2C.00
30.00
50.00
8G.00
1Co0.00
15C.00
2C0C.00
30C.00
500.00

CRO
L

20.00
30.00
50.00
840.C0
100.00
150.00
2C¢c.00
30c.00
500.C0

10.

20.

3a.

50.

ENERGY
EM
EC

0.0629
0.08u49
0.1554
0.55u47
1.0942
3.3759
6.7T177
15.9329
44,513y

EM
EC

0.0602
0.0783
0.1190
0.2910
0.6758
2.7688
6.2400
15.7708
44,5057

EM
EC

0.0593
0.0764
O0.1104
0.1984
0.u584
2.3121
5.8105
15.6105
44,4902

EM
EC

D.0586
0.0749
8.10u9
0.1590
0.2565
1.6821
5.0751
15.2978
Ly.u671

CUTOFFS

0.0253
FRACT

0.5542
0.5926
C.5863
0.5291
0.5010
O.4634
0.u501
O.u4u436
O.uu416

0.0253
FRACT

0.5974
0.6542
0.6747
0.6079
0.5594
0.u4868
0.u4587
O.4u448
O.bu)7

0.0253
FRACT

0.6143
0.6797
0.7181
0.6652
0.6066
0.5084
O.4671
O.u4u459
g.uu417

0.0253
FRACT

0.6288
0.7024
0.7602
0.7358
0.6781
0.5470
0.4831
O.4u483
g.u4u418
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BORON
EMU
FRACTM

0.5542
0.5926
0.5688
0.3824
0.2725
0.1Cu2
0.0376
0.0C51
0.C001

EMU
FRACTM

0.5974
0.65u2
0.67u47
0.5530
0.u4283
0.1887
0.0726
0.0102
0.0C03

EMU
FRACTM

0.6143
0.6797
C.718l1
0.6u36
0.5291
0.2586
0.1050
0.0153
0.0C0u

EMU
FRACTM

0.6288
D.702u
0.7602
0.7285
0.6507
0.3677
C.1636
0.0252
0.0007

SLABS
RMOE

lelilly
O.u740
0.0382
0.0000

-0.0000

"Uo

-0.
0.0000
0.0000

5.00
RMOE

2.4160
1.1565
0.2388
0.0006

-0.0000

-0.

—D.
0.0000
0.0000

5.00
RMOE

3.7166
1.8357
0.4689
0.0196
0.0000

-0.

-Uo
0.0000
0.0000

RTOT

2.63055E Q0
1. 7T1095€E 00
8. 714 6UE-O1
4,27127e-01
3.04107E-01}
1.73137e~-01
1.22732€-01%
T.96967E~02
L4,76796E-02

RTOT

4. 70646E 0O
2.94899E 0O
1.38041E OO
5.90466E-01
3.86976E-0!
1.91173E-01
}1.27352E~01
8.01062E-02
4,76861E-02

RTOT

6.78237E 00
4,18703E 0O
1.88935€e 00O
7.5380u4E-D1
4,69845E-D1
2.09208E-0)
1.31971E-01
8.05156E-02
4,76925E~02

RTOT

1.09342E 01
6.66312E 00
2.90724E 00
{.08048E 0O
6.35583E-01
2.45279€E~-01
1.41211E~-01
8.13345E-02
4.77054E-02



EFFECTIVE

CRC
L

2C.00
3C.00
5C.CC
8C.00
100.00
1560.00
20C.00
306.C0C
50C.00

CRC
L

20.00
3C6.00
5C.0C
8C.00
10C.00
15C.00
2C0.00
300.00
500.00

CRC
L

2C.00
36.30
50.00
80.0N0
1CC.00
15C.00
2CG.00
300.00
50C.00

CRC
L

2C.00
30.00
5C.00
8C.CO
{iCc.00
156.00
20C.00
3cc.0o
S0c.00

10.

28.

3C.

5C.

ENERGY
EM
EC

0.0978
0.1264
0.1828
0.3146
0.5512
2.1726
5.2860
14.9908
by.u4)31

EM
EC

0.C957
0.1221
0.1697
0.2u98
0.3238
1.2678
3.9083
13.8636
4y.1918

EM
EC

0.0950
0.1208
0.1663
0.233])
0.2865
0.8298
3.0066
12.8603
43.9706

EM
EC

C.09uy
0.1197
0.1631
0.2226
0.2647
0.u4655
1.9370
111532
43.5357

CUTQOFFS
0.0500
FRACT

0.5225
0.5872
0.6360
0.6185
0.58u6
0.5160
O.u784
0.u4510
O0.u4429

0.0500
FRACT

0.5u475
0.6235
N.6955
0.7072
0.6804
0.5815
0.5146
0.u4601
O.u4435

0.0500
FRACT

0.5566
0.637)
0.7195
0.7u89
0.7332
0.6328
D.5u64
0.4690
0.u4440

0.0500
FRACT

0.56u42
0.6487
0.7u406
0.7886
0.7869
0.7073
0.5999
f.u858
O.uub2
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FOR BORON
EMU
FRACTM

0.5225
0.5872
0.6360
0.6C23
0.5231
0.3091
0.1630
0.0398
0.0025

EMU
FRACTM

0.5475
0.6235
0.6955
0.7C72
0.6683
O.u722
0.2802
0.07566
0.CC50

EMU
FRACTM

0.5566
0.6371
0.7195
0.7u489
0.7285
0.5730
0.3687
0.1107
g.007s

EMU
FRACTM

0.5642
0.6u487
0.740¢
0.7886
0.7856
0.6882
0.u933
0.1718
0.0124

RMOE

2.6U55
14774
O.u797
0.0u435
0.D0007
0.000C
0.0000
0. 0000
~-0.0000

5.00
RMOE

5,457}
3.1432
l1e1711
0.2412
0.0625
0.0000
0.0000
0.0000
-0.0000

5.00
RMOE

8.2691
4.8086
1.859]
C.u709
0.1691
0.0000
0.0000
0.U00C0
._D.

5.00
RMOE

13.8917
8.1373
3.23u43
0.9236
b.3945
0.0099
0.0000
0. 0000

-0.

RTOT

3.34502€ 0O
2.31457€ 00
1.26235E 0O
6.23395E-01
4,2914)1E-01
2.15815E-01
1.38368E-01
8.21641E-02
4.773u5-02

RTOT

6.251 88 00
4.24350E OO
2.21415E 0O
1.00881E 0O
6.53735E-01
2.82519E-01
1.60916E-01
8.54363E-02
4.785u43E-02

RTOT

9.15873E 0O
6.17243E GO
3.16594E 0O
1.39423E 0O
8.78328E-01
3.49222E-01
1.83463E-01
8.8708B4C-D2
L. 79740E-02

RTOT

1.49724E 01
1.00303c 01
5.06952€ 0O
2.16506E 0O
1.32752E 0O
4.82630E-01
2.28559E~-01
9.52526E-02
4.82134E-D2



EFFECTIVE

CRO
L

20.00
30.00
5C.00
8C.00
loc.to
150.00
200.00
3cg.0C
50C.00

CRO
L

2C.00
36.00
5C.00
8C.0C
1CC.00
150.00
200.00
306.00
5C0.00

CRO
L

2C.00
3C.00
5C0.00
86.00
100.00
150.00
2C0.00
3Cc.00
500.00

CRO
L

2C.CO0
3t.00
5C.00
8C.00
10C.00
15C.00
20C.00
3cc.00
50c.00

10.

2C.

iC.

50.

ENERGY
EM
EC

0.1289
O0.16u48
0.2297
0.3383
O.ub21
1.3774
3.8224
13.2290
43.7929

EM
EC

0.1269
B.1612
0.2204
0.3038
0.3672
0.6686
2.2477
10.8387
42.8774

EM
EC

0.1262
0.1600
0.2175
0.29u48
0.3u77
0.5250
1.4781
9.0u405
41.9905

EM
EC

0.1257
0.1591
0.2153
0.2882
0.33u8
O.u4631
0.7984
6.5674
40.3025

CUTOFFS

0.0750
FRACT

O.u4937
0.5670
0.6396
0.6598
C.6u436
0.5715
0.5173
C.u4657
O.uuyus

0.0750
FRACT

0.5114
1.5926
0.6821
N.7290
0.7283
0.6638
0.5819
C.4894
O.ul73

0.0750
FRACT

C.5177
0.6019
0.6982
0.7578
C.766U4
0.7222
0.6326
0.5111
C.ulu07

0.0750
FRACT

0.5229
0.6097
0.7120
0.7833
0.8017
0.7854
0.7067
0.5u499
0.u5u45
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BORON
EMU
FRACTM

O.4937
0.5670
0.6396
0.6598
0.6334
C.u705
0.3Cu0
O.10u8
0.0106

EMU
FRACTM

0.5114
0.5926
0.6821
0.7290
0.7283
0.6371
O.u663
0.1898
0.0210

EMU
FRACTM

0.5177
0.6219
0.6982
g.7578
D.7664
g.7111
0.5672
0.2600
0.0312

EMU
FRACTM

0.5229
0.6097
0.7120
0.7833
0.8C317
0.7809
0.68u49
0.3693
0.0509

SLABS
5.00
RMOE

4.1180
2.5179
1.0386
0.2527
0.0722
C.0000
0.0000
0.0000
-0.0000

5.00
RMOE

8.3909
5.2131
2.2790
0.7246
03147
0.0084
0. 0000
0. 0000
-0.0000

5.00
RMOE

12.6635
7.9078
3.5176
1.1915
0.5785
C.0617
0.0000
0.0000
"Do

5.00
RMOE

21.2066
13.2952
5.9930
2.1230
1.1010
0.1976
0.0035
0.0000
-0.

RTOT

3.80927e 00
2.73873c 0O
1.57610€ U0
8.09u461E-01
5.59817E-0}
2.71051E-01
1.62715E-01
8. Tu605E-02
4, 80708E-02

RTOT

7.24173€E 0O
5. 14039 00
2.87356E 0O
1.39910E 0O
9.27867E-01
3.98592€E-01
2.12186E-01
9.66293E-12
4.85808E-02

RTOT

1.06742E D1
7.5u204E DO
h.17103E 0O
1.98873€E 00
1.29592E 0OC
5.26132E-01
2.61658E~-01
1.05798E-01
4.90907E-02

RTOT

1.75391E 01
1.23453€E 01
6.76596E 0O
3.16801E 00
2.0320¢E 0D
7.81213e-01
3.60601E-01
1.24136E-01
5.01105€E-02




EFFECTIVE

CRC
L

2C.00
3C.00
5C.00
8C.00
1CC.00
15C.00
200.00
3C0.00
5CC.00

CRC
L

2€.00
3C.00
5C.00
8C.00
1CC.00
150.00
20C.00
3CC.00
50C.00

CRC
L

2C.CO
3C0.00
56.00
8C.00
10C. 00
15€.00
2C0C.00
308.00
S0C.CO

CRC
L

2C.00
3C.00
50.00
8C.00
10C.00
150.00
206.00
3p06.00
500.00

lC.

20.

30.

SC.

ENERGY
EM
EC

0.1572
0.2001
0.2752
0.38u7
O.u7uy
0.9u423
2.7452
11.07u7
42.5596

EM
EC

0.1553
0.1968
0.2674
0.3615
0.u4246
0.6227
1.3563
7.9607
40.423Y4

EM
EC

C.15u7
0.1957
0.26u48
0.35u6
C.u4119
0.5697
0.8815
5.9582
38.4398

EM
tC

0.1542
D.1948
0.2629
0.3u94
C.u027
0.536k
0.7052
3.6952
34,8873

CUTOFFS

0.1 C0OD
FRACT

0.4707
0.5u476
0.6320
0.6750
0.6737
0.6196
0.5575
C.u858
C.uuB3

0.1000
FRACT

0.48u5
C.56T4
0.6649
0.7296
0.7432
C.7167
0.6u429
0.5265
O.u543

8.1000
FRACT

0.u893
0.5745
0.6770
0.7511
0.7720
0.7654
0.7025
0.5618

0.4602

C.1000
FRACT

0.u933
0.5803
0.6872
0.7696
0.7975
0.8128
0.7732
0.6199
.u716
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BORON
EMU
FRACTM

O.u707
0.5u476
0.6320
0.6750
0.6737
0.5795
0.u232
O.18u47
0.0261%

EMU
FRACTM

0.u8Uu5
0.5674
0.6649
0.7296
O.7u432
0.7C86
0.59u7
0.3118
0.0509

EMU
FRACTM

0.u4£93
0.57u5
g0.6770
0.7511
0.7720
0.762C
0.6837
O.ugu7?
0.07u5

EMU
FRACTM

0.u4933
0.5803
D.6872
0.7696
0.7975
0.8117
0.7659
0.5311
0.1183

RMOE

5.5125
3.5u60
16333
0.5410
0.2292
0.0036
_D.
0.0000
"Dn

5.00
RMOE

11.1709
71.2615
3.u607
1.293)
0.677E
0.1021
0.0001
0.0do0
-0.

5.00
RMOE

16.8290

10.9750
5.2878
2.0u425
1.1207
0.2317
0.0136

~D.

—Do

5.00
RMOE

28,1476

18.u4056
8.9419
3.5398
2.0042
0.4981
0.0962

"U‘

—Do

RTOT

L.14834E OO
3.06223c 00
1.83378E 0O
9.77298E-01
6.84420E-01
3.306L44E-DI
1.91999€e-01
9.516u49E-02
4.87619E-02

RTOT

7.95953E 00
5.81968E 00
3.41132e 00
1. 748458 0O
1.18715 00
5.22696E-01
2.73263£-01
1o 12TUHE-DOI
5.00358E-032

RTOT

1.17707€E 01
8.57714E 0O
4.98886E 00
2.51961E 0O
1.68988 00O
T 1UTHTE-DOL
3.5u526E-01
1.30322e-01
5.13096E~-02

RTOT

1.93931E 01
1.40921E 01
8. 14394E OO
4.06192E 00
2.69533€ 00
1.09885E 00
5.17053E-01
1.65479E-01

5.38574E-02



-84im

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS 1 1
CRO 6. EM 0.0253 EMU 10.C0
L EC FRACT FRACTM RMOE RTOT
2C.00 0.0606 0.5628 0.5628 1.5175 2.51218E 00
3c.00 0.079u4 0.5999 0.5999 0.6893 1.62221E 0O
5C.0C 0.1264 0.5799 0.5799 0.1106 8. 18573E-01
80.00 0.6299 0.5138 D.uC75 -0. 4.00817E-01
1CC. 030 1.2280 0.u872 0.2887 -0. 2.87079e-01
15C.00 3.6278 0.4550 0. 1080 0. 0000 1.67022E-01
2CC.00 6.9812 Q.uu57 0.0384 C.0000 1.20401E-01
300.00 16.0835 0.4425 0.0052 0.0000 7.93203E-02
50C.00 by .5366 C.uu16 0.0C01 0.0000 4.T66T1E-02
CRO 2C. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
20.00 0.0590 0.6034 0.6034 3.1709 4.58810E 0O
3C0.00 0.0760 0.6607 0.6607 15259 2.86025E 0O
5C.00 0.1091 0.6779 0.6779 0.3811 1.32752E QO
80.00 0.3183 0.5969 0.5790 0.0002 5.6U156E-01
10C.00 0.7394 O.5u8Y4 C.u480 -0. 3.699u8E-CI
150.C0 2.9551 C.u791 0.1949 0.0000 1.85057e-01
20GC.00 6.4TUS5 O.u45u4Y4 0.0739 0. 0000 1.25021E-01
300.00 15.9194 O.uu37 0.0103 0.00CC T.97298E-02
500.00 4y .5288 O.uu1é 0.0C03 0.0000 L, 76736E-012
CRO 3C. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
2C.00 0.0586 0.6187 0.6187 4.8238 6.66U01E 0O
3C0.00 0.07u9 0.6850 0.6850 2.3607 4.09830E 00
5C.00 0.1050 O0.7224 0.7224 0. 6u66 1.83646E 0O
80.00 O.17u48 0.6589 D0.6589 O.04u48 T.27494E~-D]
100.00 0.u935 0.5977 0.5490 0.0000 L4L.52817e-01
15C0.00 2.u4535 0.5013 0.2664 0.0000 2.03093e-01
200.00 6.0209 C.u4629 0.1069 -0. 1.29641E~0C1
3cc.00 15,7572 C.u4uk49 C.0153 0. 0000 8.01392E-02
50C.00 L4 ,.5134 C.ul16 0.0004 0.D000 4.76800E-02
CRC 50. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
2C.00 0.0582 0.6318 0.6318 8.1287 1.08158€ 0O!
3c.00 0.074) 0.7060 0.706C 4.0333 6.57T438E 00
5C.00 0.1022 0.7641 O.76U4] 1.1750 2.85u435c 00
8C.00 0.1u82 0.735]1 0.7351 C.1758 1.05417E 0C
|Icc.ao 0.2686 0.6719 0.6691 0.0025 6.18555E-01
15C.00 1.7692 0.5409 0.3771 0. 0000 2.391 64E-0I
20C.00 5.2u469 O.u791 D.1663 -0.0000 1.38881E-01
3cc.00 15.4407 C.ul72 0.0253 0.0000 8.09582E-02

500.00 Lu.y902 O.4u17 0c.0007 -0. 4,76929€-02




EFFECTIVE

CRC
L

2C.00
3C.00
5C.00
80.C0
106.00
15G.00
2C0.0C
306.00
50C.00

CRC
L

20.00
30.00
5C0.00
80.00
100.00
150.0C
200.00
300.00
50C.00

CRC
L

20.0C
3c.00
5C.00
8C.00
1CC.00
}5C.00
20C.00
300.00
500.00

CRC
L

2C.00
3C.00
50.00
8C6.00
10C.00
15C.00
2CC.00
30C.00
50C.00

10.

20.

3C.

50.

ENERGY
EM
EC

0.0960
0.1228
0.1720
D.26u7
0.6136
2.u008
5.6951
15.4715
4y .6038

EM
EC

C.09u7
0.1204
0.1652
0.2308
0.2890
1.3677
L.1665
14,2927
Ly ,.3749

EM
eC

0.09u43
0.1197
0.1631
0.2229
0.2673
0.8821
3.1797
13.2418
Ly,1537

EM
EC

0.09u0
C.1191
0.1615
0.2173
0.2545
Co.lluu
2.0261
11.4622
43,7188

CUTOFFS
0.0500
FRACT

0.5290
0.59u8
0.6u424
0.6133
N.5713
0.5040
O.u696
Oo.ll7y
O.uLu2u

0.0500
FRACT

0.5513
0.6283
0.7010
0.7097
0.6776
0.5723
0.5068
0.u4566

0.0500
FRACT

0.5593
0.6u06
0.7239
0.7523
0.7338
0.6255
0.5395
B.4655
C.4435

0.0500
FRACT

05659
0.6509
D.7u36
0.7916
0.7888
0.7026
0.59u5
0.4826
Dolll7

FOR
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BORON
EMU
FRACTM

0.5290
0.59u48
O.6424
$0.6133
0.5527
0.32u9
0.1692
0.0u05
0.0c25

EMU
FRACTM

0.5513
0.6283
0.7010
0.7097
0.6776
0.4905
0.2894
0.0778
0.0C50

EMU
FRACTM

0.5593
0.6u06
0.7239
0.7523
0.7333
0.5908
0.3792
g0.1123
0.0C75

EMU
FRACTM

0.5659
0.6509
0.7436
0.7916
0.7888
0.7026
0.5045
O.1741
0.0124

SLABS
10.80
RMOE

3.5317
1.9699
0.6859
0.1096
0.00c2

"Do

-Du
0.000C
0.0000

10.00
RMOE

7.1856
4,0766
1.5203
0.3756
0.1195

"Do

—U.
0.0000
0.0000

10.00
RMOE

10.8394
6.1830
2.3532
B.6367
0.2536
0.0000
0.0C0o0
0.0000

-0.00CO0

10.C0
RMOE

1841460

103965
L.018!
11567
0.5162
0.0131
0.00008
0.0000

-0d.

RTOT

3.24401E 0O
2.23370e 0O
1.20804E 00
5.91563E-01
4.06291E-01
2.05305€e-01
1.33295E-01
8.08751E-02
Lo76334E-U2

RTIOT

6.15087€E 00
4.16263E 00O
2.15983c 0O
9.76978E-01
6.30885E-01
2.72009€~-01
1.55842E-0)
8.4l14T72E~-D2
4,775351€E-02

RTOT

9.05772E 0O
6.09156E 0O
3.11162E 0O
1.36239€ 0N
8.55478E-01
3.38712€-01
1. 78390E-01
8. 74193E-02
4,78728E-02

RTOT

1.48714E Ot
9.949L3E OO
5.01521E 0OC
2.13322E 00
1.30467E 0O
h,72120€-01
2.23u485€-01
9.39636E-02
4.81122E-02



EFFECTIVE

CRO
L

20.00
30.00
50.00
80.00
1CC. 00
15C.00
20cC.00
3Cc.00
50cC.00

CRO
L

20.00
30.00
50.00
80.00
1C0.00
150.00
20C.00
30C.00
500.00

CRO
L

20.00
30.00
50.00
8C.00
1CC.00
150.00
20C.00
30C.00
50C.00

CRO

L

2C.00
30.00
50.00
8C.00
10C.00
150.00
20C.0C
3C00.00
500.00

lD.

20.

3Cc.

50.

ENERGY
EM
EC

0.1272
0.1617
0.2220
0.3079
0.3835
1.5204
41757
13.9257
Lu,2679

EM
EC

0.1260
0.1597
0.2169
0.2932
0.3449
0.6174
2.40u48
11.3522
43.3409

EM
EC

0.1257
0.1590
0.2152
0.2883
0.3352
0.u837
1.5609
?.4310
h2.4368

EM
EC

0.1254
0.1585
D.2139
0.28u45
0.3281
O.u4u433
0.82u8
6.8072
LO.7202

CUTOFFS

0.0750
FRACT

0.4989
0.5734
0.6u466
0.6635
O.6411
0.55%
0.5066
0.4598
C.4u36

0.0750
FRACT

O0.5143
0.5963
0.6868
0.7336
0.7312
0.656u
0.5737
O.u4839
O.ub61

0.0750
FRACT

0.5197
0.60u5
0.7017
0.7616
0.7696
0.7198
B.6260
0.5060
O0.u4u85

0.0750
FRACT

0.5242
N.6113
O.7143
0.7861
0.80u44
0.7858
0.7023
0.5u55
C.4533
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BORON SLABS
EMU 10.00
FRACTM RMOE
0.4989 5.5002
0.5734 3.3278
O.6u466 13849
0.6635 O.u0th
0.6u411 0.1524
O.49ulb 0.0000
0.3178 -0.
0.1076 0. 0000
o.0107 -0.0400
EMU 10.00
FRACTM RMOE
0.5143 11.1148
0.5963 6.7861
0.6868 2.9138
C.7336 0.9527
0.7312 0.u573
0.6564 0.0154
0.u823 -0.
O.19u42 0.000C
0.0211 -0.0000
EMU 10.00
FRACTM RMOE
0.5197 16.7297
0.6Cu45 10.2459
g.7007 houy2t
0.7616 1.5021
0.7696 0.7582
0.7198 C.1020
0.5829 0.0000
0.2655 0.0400
0.0313 -0.
MU 10.00
FRACTM RMOE
0.5242 27.9567
C.6113 17.1605
0.7143 T.u4987
0.7861 2.5995
0.8Cuy 1.3581
0.7858 0.2615
0.6989 0.0026
0.3760 0.0000
D.USII —Do

RTOT

3.71920€E OO0
2.66431E GO
1.52317E 00
7. 75933E-01
S«34543E-01
2.57992e~-D1
1.55672E-01
8.52485E-02
L.78116E-02

RTOT

7.15165E DO
5.06596E 0O
2.82064E 00
1.36557E 00
9.02593E-01
3.85532e-01
2.05143E~01
9.u441 73E-02
L,.83216E-02

RTOT

1.05841E 0OI
T.46761E 0O
L.11810€ OO
1.95521 0O
1.27064E 0O
5.13073e-01
2.54615E-01
1.03586E-01
4.88315E-02

RTOT

1. 744 90E 01
1.22709€ 01
6.71303c 0O
3.13u448€ OO
2.00674E 0O
7.68153E-01
3.53558€-01
1.21924E-01
4,985136-02



EFFECTIVE

CRC
L

26.00
3C.00
5C.00
8Cc.C0
16C.00
15C.C0
2CC.C0
3C00.C0
500.00

CRQO
L

2G.00
30.00
50.00
8C.00
1CC.00
150.00
2C0C.00
30C.00
500.00

CRrRC
L

2C.00
3C.00
5€.00
80.00
10C.00
150.00
2CC.00
3CC.0C
506.00

CRC
L

20.00
3c.00
50.00
8C.C0
10C.00
15C.0C
20C.00
3CC.CO
500.00

1C.

20.

3C.

5C.

ENERGY
EM
EC

0.1556
0.1973
0.2686
0.3657
0.u336
1.022u4
3.00u0
11.9186
43.3607

EM
EC

0.1545
0.1954
0.26u2
0.3533
0.u098
0.5728
l.uu3éb
8.u4062
L1.1634

EM
EC

O.1541
0.19u48
0.2628
D.3494
g.u028
0.5410
0.8208
6.24k¢
39.1264

EM
EC

0.1539
0.19u43
0.2616
0.3464
0.3976
0.5209
0.6710
3.834y
35.u824

CUTOFFS

0.1000
FRACT

Ool7u9
0.5529
0.6385
0.6807
C.6767
0.6087
0.5u465
O.u781
Oallb2

0. 1000
FRACT

C.uBo68
0.570u
0.6689
0.7342
O.7u473
0.7157
0.6354
0.5200
g.us522

0.1000
FRACT

0.4909
B0.5766
0.6799
0.75u46
0.7755
B.7665
0.6976
0.55¢61
D.4581

0.1800
FRACT

C.u9u3
0.5817
0.6890
0.7720
0.8000
0.8145
0.7722
0.6154
O.u696
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BORON
EMu
FRACTM

O.u47u9
0.5529
0.6385
0.6807
6767
0.6C74
O.uyu27
0.1908
C.0264

MU
FRACTM

OD.uB868
0.570u
0.6689
0.73u2
O0.7u73
0.7157
0.6137
0.3204
0.0514

EMU
FRACTM

0.u4909
0.5766
0.6799
D.75u¢
0.7755
0.7665
0.6976
O.4143
0.0751

EMU
FRACTM

Oeu9u3
C.5817
0.6890
0.7720
0.g8C0OD0
0.81u45
0.7722
0.5u410
0.1193

SLABS
1C0.C0O
RMOE

7.380u
L.6855
2.1420
0.7u495
. 3698
0.0018
‘Do
0.0000
_no

10.00
RMOE

14,8695
9.496])
Laou2y?2
1.64T71
0.8886
0.1655
0. 0100t
0.Gooo

-0.

10,00
RMOE

22.3569
14.3057
6.7070
2.5433
1.u054
0.3191
0.0232
-0.
-0.0000

10.00
RMOE

37.3347
23.9266
11.2721
4.3357
2.4379
0.6225
0.1326
-0.
0. 0000

RTOT

4L.06594E 0O
2.99279E 0O
1.78263E (OO
9.u43302€-01
6.58011E-01
3.15991E-01
1.83543E-0)
9.21429€E-02
4.83100E-82

RTOT

7.87713E 0O
5. 75025€E 0CG
3.36017e 0OC
l.TILu6E 0O
}«16074E 0O
5.08043E-01
2.64806E-01
1.09722E-CI
4.95839E-02

RTOT

1.16883E 01
8.5077Ct OC
4L,.93771c 0O
2.4B561E 0O
1.663u47E OO
7.00094E-01
3.u6070-01
1.27300€E-0)
5.08577e-L2

RTOT

1.93107E 0O}
1.40226E Ot
8.09279t 0O
4.02792e 00
2.66892¢ 00
1.08u420L 00
5.08597e-01
1.62u57E~0Ot
5.3u055E-G2



EFFECTIVE ENERGY

CRO
L

10,00
15,00
20,00
30,00
40400
60400
804,00
100,00
120,00

CRO
L

10,00
15,00
20400
30400
40400
6000
80,00
100.00
120,00

CRO
L

1000
15400
20400
30600
40400
60,00
80,00
100,00
120400

CRO

L

10,00
15,00
20400
30,00
40400
60.00
80,00
100,00
120,00

10

200

30,

50

CUTOFFS

EM 040253

EC FRACT
0.1488 0.4168
042975 0+1438
0e¢4011 0.0786
0e4783 040673
045198 0.0684
005842 0.,0710
0e6363 0,0727
06810 040739
007205 00,0749
EM 0,0253

EC FRACT
0¢1256 05865
002345 062420
03745 00956
Oey 764 00680
05198 0.0685
0e5841 0.0709
0e6363 0,0727
06810 040739
067205 00749
EM 00253

EC FRACT
01189 066792
042015 0e3234
043504 O0ell47
OQebaT4b5 0,0688
0e5196 00686
O0e5841 0,0709
0¢6363 04,0726
Qe6810 00739
047205 00749
EM 0.0253

EC FRACT
0.1139 07779
001767 064429
043096 041577
0e4708 0,0703
05193 0.,0686
Q5841 0.0710
046363 00726
06810 00739
07205 0.0749
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FOR CADMIUM SPHERES
EMU 3.00
FRACTM RMOE
O0.,4118 0.0008
0.1371 040002
0.0351 00000
0,0020 00000
0,0001 00000
0.,0000 040000
0,0000 0.,0000
0.0000 0+0000
0,0000 -040000
EMU 3400
FRACTM RMOE
045830 0.0021
042409 00006
040677 00000
0.0039 0+0000
0.0003 00000
0.0000 00000
0,0000 0.0000
0.,0000 00000
0.0000 =-00000
EMU 3,400
FRACTM RMOE
046766 000041
063225 0.0010
0.,0982 040001
0.0059 00000
0.0004 00000
0,0000 00000
0,0000 0.0000
0.0000 00000
0.0000 -0+0000
EMU 3400
FRACTM RMOE
Q0e7761 040092
0e4422 040016
0.1534 00004
0,0098 0,0000
0.0007 00000
0.,0000 00000
0.,0000 00000
0.0000 040000
0,0000 =0+0000

RTOT

9¢07264E=01
5483560E=~01
5402279E~01
4459976E=01
4¢41198E~01
4¢16203E~-01
3498797E=01
3¢85494E-01
3.74769E=01

RTOT

128131E 00
64¢63668E~01
5¢19891E=01
4460885E=~01
4041257E=01
4e16207E-01
3498798E=01
3e85494E~01
3474769E=01

RTOT

1¢65535E 00
Te43776E=01
5037504E=01
4¢61794E=01
4e¢41315€E=01
4416211E=01
3498799E~01
3485495E=01
3¢74769E~01

RTOT

2040343E 00
9403992E=01
5¢72729E=01
4463612E=01
4041432E=01
4016218E=01
3498802E=-01
3¢85496E=01
3¢74770E=01



EFFECTIVE ENERGY

CRO
L

10400
15,00
20,00
306400
40,00
60.00
80,00
100.00
120,00

CRO
L

10.00
15,00
20400
30,00
40400
60.00
8000
100,00
120400

CRO
L

10.00
15,00
20400
30400
4000
604,00
80.00
100400
120400

CRO
L

10400
15,00
20400
30400
4000
60.00
80,00
100.00
120,00

10,

204

30,

50

EM

EC

0e2365
0.3268
03918
0¢4608
045055
045749
06300
06766
067173

EM
EC

042251
03082
0e3732
064466
064932
065662
06240
Oe6723
0e7142

EM
EC

0e2212
0e¢3008
043635
064364
0e4832
Q05582
06182
Oe6681
0+7110

EM

EC

02180
02944
063541
0e4236
0e4683
05440
0s6071
06599
067049

CUTOFFS
0.0500

FRACT

063473
041433
00,0926
0.0771
0,0750
0.0743
00746
0.0752
00757

0.0500
FRACT

044921
02166
0.1219
040879
040817
00777
040766
00765
04,0766

0,0500
FRACT

065722
02747
0s1491
0.0987
0.0887
0.0813
040787
0s0778
0.0775

0,0500
FRACT

046581
063576
061964
0.1198
041025
0.0885
0.,0829%
0.0804
0.,0793
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FOR CADMIUM SPHERES

EMU
FRACTM

043470
0.1290
00,0560
0.0232
0,0154
0.,0084
0.0051
0.0033
0.0022

EMU
FRACTM

064920
062099
040967
0.0430
0.0293
0.0164
00100
0.0065
0,0045

EMU
FRACTM

065722
02701
01295
0.0600
0.0420
0.0241
040149
0.0097
0.0067

EMU
FRACTM

06580
043548
001821
0.0888
00641
0.0384
0.0243
0«0160
0.0111

3.00
RMOE

01015
060423
040164
00051
040023
00006
040002
00001
040000

3400
RMOE

042056
01007
040420
00126
00055
00015
0«0005
00002
0+0001

300
RMOE

03091
0¢1601
00709
0.0219
040096
00025
00008
040003
040002

3400
RMOE

05160
02788
01317
060436
040200
040052
00017
040006
040003

RTOT

8¢91702E-~01
6401293E=~01
5021444E-0]
4eT72248E=01
4448986E=01
4¢19957E=01
4+400907E=01
3¢86797E=01
3475627E~01

RTOT

1le25470E 00
6e¢99790E=-01
5¢58322E=01
4485434E=0]
4¢56832E=01
4e23714E=01
4¢03019E~-01
3¢88101E=01
3e76484E=01

RTOT

l1461770E 00
Te98287E=01
5495200E~01
4498619E~01
4e64679E=01
462T4T1E=01
4¢05131E=-01
3¢89404E~01
3¢77341E~-01

RTOT

2¢34370E 00
9¢95281E=01
6+68957E=01
5424990E=01
4080372E=01
4434984E=-01
4409355E=01
3e¢92011E-01
3479056E=01
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES 2 0
CRO 10, EM 040750 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
10,00 02938 042695 062626 065175 1408262E 00
15,00 043530 0.1832 001633 03039 T+ 77909E~01
20400 0.3886 041557 0.1285 02085 6467585E=01
30400 04343 0el362 0.1034 041228 5e72300E=01
40.00 064699 061252 0.0892 0+0807 5421759E~01
60,00 045306 041105 0.,0689 00395 4463813E=01
804,00 05838 0.1012 040544 00212 4¢30214E=01
100.00 0.6322 0,0953 0.0436 0+0120 4007655E=-01
120,00 067064 0.0913 0.0354 00071 3¢91126E=01
CRO 20, EM 0.0750 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
10.00 02894 063437 03398 1.0570 1¢63666E 00
15,00 043483 0.2443 0.2309 066284 1405303E 00
20400 043830 02104 0.1909 044353 8¢50606E=01
30.00 0.4262 041855 0.1609 02627 6485536E=01
40400 Oe4587 041699 0.1426 0el774 6002380E=01
60400 05132 061459 O.1141 040921 5011426E=01
80400 0s5611 0.1288 00929 0+0522 4e61634E=01
100,00 06058 01168 0.0767 0.0309 4429817E~-01
120,00 06481 0.1082 0.,0638 0.0188 4407482E~01
CRO 30. EM 00750 EMU 3400
L EC FRACT FRACTM RMOE RTOT
10,00 0.2878 043805 0.3778 145970 2¢19071E 00
15400 043465 0.2803 0.2700 09541 1.32815E 00
20600 03809 062460 0.2305 06635 1+03363E 00
30600 O0e4229 0e2212 0.2010 04044 7¢98773E=01
40600 0e4540 062045 0.1818 062765 6¢83000E=01
60,00 05052 01759 01493 001480 5¢59039E-01
80,00 0e5497 041538 01237 00867 4493053E-0]
100400 05909 061372 0.1036 00531 4451979E=-01
120,00 046304 00,1248 0.,087% 040334 4423839E=01
CRO 50, EM 0.,0750 EMU 3400
L ec FRACT FRACTM RMOE RTOT
1000 042864 Oe4172 0.4155 246772 3429879E 00
15,00 063450 043207 0.3137 146063 1487839E 00
20400 043791 02893 0.2782 11210 1¢39967E 00
30400 0e42n0 0.2690 0.2540 06893 1402525E 00
40400 0¢4498 0e2542 0+2368 004764 8e44240E=01
60400 044980 042236 0.,2027 042620 6e54265E~01
80,00 05386 0.1962 0el1724 041589 5¢55891E=01
100,00 05757 041737 0el472 01014 4496303E=01

120400 046108 041557 0.1264 00667 4456552E=01
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES 2 0
CRO 10, EM 0,1000 EMU 3,00
L EC FRACT FRACTM RMOE RTOT
10,00 0e3211 062335 0.,2291 142255 1448959E 00
15,00 043676 06,2061 0.1917 048739 1413959E 00
20400 043967 061997 0.1803 06884 9¢79028E=01
30400 0e4375 0.1946 0.1708 0eu827 8¢09084E~01
40,00 0e4693 0.1888 0.1626 043636 7410096E=01
60,00 065209 0,1753 0.1457 02290 5¢94013E=01
80400 05638 0.1623 0.1301 01560 5e26900E=01
100400 0.6018 0.1510 0s1164 0e1112 4482714E=01
120,00 046366 Oel4lé 0.1046 0.0816 4e51214E=01
CRO 20, EM 0,1000 EMU 3,00
L EC FRACT FRACTM RMOE RTOT
10400 0.3186 0s2736 062713 244770 2e445965E 00
15,00 043654 0e2484 042395 167672 1¢77995E 00
20400 03943 042453 062329 143951 1447499E 00
30.00 0e4341 0.2466 0.2307 09836 1+15941E 00
40,400 064667 0e2447 0.2267 07464 9+79117E=01
60,00 0+5135 042339 0.2129 04785 7¢71829E~-01
80400 05533 0+2200 01965 03325 6e55006E=01
100400 045880 062059 0.1804 02424 5079934E=0Q1
120400 06193 061926 0.1653 0.1823 Se27658E=01
CRO 30, EM 0.1000 EMU 3400
L EC FRACT FRACTM RMOE RTOT
10.00 03178 062911 0.2895 347288 3442972E 00
15400 063647 02683 02619 246610 2¢42031E 00
20.00 03934 0.2681 0.2589 241021 1497095E 00
30400 044329 062746 062626 14855 1450973E 00
40400 064630 0.2767 02628 141303 1e24814E 00
60,00 0.5108 0.2709 0.2543 067293 9e49645E=01
80400 045494 062592 0.2403 045107 7083111E=01
100,00 045825 0.2454 02246 03757 6e77155E~01
120400 0e6123 0s2314 0.2089 042855 6e¢04103E=01
CRO 50, EM 041000 EMU 3400
L EC FRACT FRACTM RMOE RTOT
10.00 03171 0+3072 0.3062 642328 5436984E 00
15,00 043640 0.2874 0.2833 444497 3470103E 00
204,00 03927 042909 0+2848 345163 2496288E 00
30400 0.4318 0.3038 02957 244904 2421037E 00
40400 0e4616 043116 0.3021 18993 1+78618E 00
60400 045084 0e3146 043028 1e2322 1+30528E 00
80400 05459 03087 062950 0.8685 1403932E 00
100¢00 05779 042983 02829 06439 8e71596E=01

120,00 046062 0.2858 0.2688 044939 Te56991E~01



EFFECTIVE

CRO
L

10,00
15400
20400
30,00
40400
60,00
80,00
10000
120.00

CRO
L

1000
15,00
20400
30400
40,00
60.00
80.00
100,00
120400

CRO
L

10.00
15400
20600
30600
40400
6000
80.00
100400
120,00

CRO
L

10.00
15.00
20400
30,00
40,00
60600
80400
100400
120.00

10

20

30

50

ENERGY
EM

EC

061495
0.2981
04013
04783
05198
Oe5842
046363
06810
07205

EM
EC

0e1257
062349
0e3746
0e4764
0.5198
0.5841]
06363
0.6810
0.7205

EM

EC

0.1180
02017
043506
0e4745
05196
05841
06363
0.6810
07205

EM

EC

01131
01768
03097
O0e4708
045193
0e5841
0.6363
06810
07205

CUTOFFS
0.0253

FRACT

044139
0.1430
0.0785
0.,0673
0.0684
0.,0710
0.0727
00739
040749

0,0253
FRACT

05850
0e2412
040955
040680
0.,0685
040709
040727
06,0739
0.0749

0.,0253

FRACT

0.6783
043228
0ellé45
040688
00686
040709
060726
00739
040749

00253

FRACT

0e7774
Oe4425
0.1575
0.0703
0.0686
00710
060726
040739
00749
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FOR CADMIUM SPHERES
EMU 5400
FRACTM RMOE
00,4139 00008
0.1373 0+0002
0.0351 0.0000
0.,0020 0+0000
0.0001 00000
0.0000 040000
0.0000 0.0000
0.0000 0.0000
0.0000 ~=0.0000
EMU 5400
FRACTM RMOE
0.5850 00020
02412 040006
0.0677 040000
0.0039 00000
0.,0003 040000
0.0000 0.0000
0.0000 040000
0.0000 0.0000
0.0000 =0+0000
EMU 5400
FRACTM RMOE
0.6783 00043
0.3228 040010
0.,0982 0.0001
040059 00000
00004 040000
00000 00000
0.0000 00000
0.,0000 00000
00000 =0+0000
EMU 5400
FRACTM RMOE
0e7774 040098
04425 040016
0.1534 00004
0.0098 0+0000
0.,0007 0.0000
0.0000 040000
0.0000 00000
0.,0000 00000
0.0000 =0+0000

RTOT

9402825E-01
5¢82906E=01
5402178E=01
4459973E-01
4441198E=01
4e16203E=01
3498797E=-01
3e¢85494E=01
3474769E-01

RTOT

1¢27687E 00
6463014E=01
5019790E=01
4460882E=01
4041256E=01
4416207E=01
3¢98798E=01
3e¢85494E-01
3¢74769E-01

RTOT

1465091E 00
Te43122E=01
5¢37403E=01
4e61791E=01
4e¢41315E~01
4416211E=01
3498799E=01
3¢85495E-01
3e74769E~01

RTOT

2439899E 00
9¢03338E=01
5472628E=01
4e63609E=01
4441432E~-0]
4e16218E=0]
3498802E~=01
3¢85496E=01
3¢74770E~01]



EFFECTIVE

CRO
L

10,00
15400
20400
30,00
40,00
604,00
80400
100400
120,00

CRO
L

10.00
15,00
20400
30,00
40,00
604,00
80400
100,00
120,00

CRO
L

10400
15,00
20400
304,00
40400
60400
80400
100.00
120.00

CRO
L

10,00
15,00
20,00
30400
40400
60400
8000
100.00
120,00

10

20.

30.

50

ENERGY
EM

EC

0e2327
03269
043919
044608
045055
05749
0e6300
0e6766
0.7173

EM
EC

002221
043082
043732
044466
044932
045662
046240
0e6723
067142

EM
EC

042190
0¢3008
043636
Qe4364
044832
045582
06182
0.6681
0e¢7110

EM

EC

042166
042945
03541
04236
0¢4683
0e5440
0¢6071
06599
047049

CUTOFFS
0,0500

FRACT

063470
0el432
040926
0.,0771
040750
0.0743
060746
060752
040757

0.0500
FRACT

064922
062167
0.,1219
040879
0.,0817
060777
040766
040765
0,0766

0,0500
FRACT

045724
042746
001491
00,0987
0.0887
0.0813
00787
00778
060775

0.0500
FRACT

0.6582
043576
061963
041198
0.1025
040885
0.0829
0.0804
00793

FOR

-93.

CADMIUM SPHERES
EMU 5,00
FRACTM RMOE
043470 01022
0.1291 0e0423
0.0561 0e¢0164
0.,0232 0.0051
0.0154 040023
0.,0084 00006
0.0051 00002
0.0033 0.0001
0.0022 0.0000
EMU 5,400
FRACTM RMOE
064922 062063
042099 001006
0.0967 00420
00430 0+0126
0.0293 040055
0,0164 00015
0.0100 00005
0.0065 00002
0.0045 00001
EMU 5,00
FRACTM RMOE
065724 03100
0.2702 041600
041296 00709
0.0600 040219
0.0420 040096
0.0241 0.0025
0.0149 040008
0.0097 00003
00067 00002
EMU 5,00
FRACTM RMOE
0.6582 045171
0.3549 042787
0.1821 0e1317
0.0888 00436
0.0641 00200
0.0384 040052
0.0243 0.0017
0.0160 0+0006
0,0111 00003

RTOT

8¢90760E-01
6e01148E=01
5421419E=01
4e72248E=01
4¢48986E=01
4e¢19957E~01
4¢00907E-01
3486797E-01
3¢75627E=0]

RTOT

1e25376E 00
6e99645E=01
5058297E=01
4e85433E~-01
4e56832E-01
4423714E=01
4¢03019E=-01
3488101E~01
3e76484E-0]

RTOT

1l¢61676E 00
Te98142E=01
5695176E=01
4098619E=01
4464679E=01
4627471E-01
4405131E~01
3e89404E=01
3e77341E=01

RTOT

2434276E 00
9495137E=01
6468932E=01
5024990E=01
4¢B80372E-01
4434984E=01
44¢09355E=01
3492011E=01
3479056E=01



EFFECTIVE

CRO
L

10.00
15,00
20,00
30400
40000
60400
80,00
100,00
120,00

CRO

1000
15,00
20,00
30400
40600
60400
80,00
10000
120400

CRO

L

10.00
15.00
2000
30,00
40.00
60400
80,00
100400
120400

CRO

L

10,00
15400
20400
30.00
40,00
60400
80400
100.00
12000

10.

20

30,

50

ENERGY
EM

EC

0.2887
03553
03943
04384
064727
0.5318
Oe5844
066323
046765

EM
EC

02866
063487
043861
04284
064602
0¢5139
O0e5614
06059
0+6482

EM
EC

042859
0e¢3467
0¢3830
0e4244
04550
045057
05499
0e¢5910
046305

EM

EC

02853
03450
03804
044209
04505
0e¢4982
0+5388
065757
06108

CUTOFFS
0.0750

FRACT

062650
O0e1715
041466
0.1311
001225
041096
0,1010
040952
0.0913

00750
FRACT

0e3428
042370
042039
0.1815
01676
01450
0e1285
Oellé?
0.1082

00750
FRACT

043807
0.2751
02410
042179
062025
061752
041535
01371
0s1248

0,0750
FRACT

Oe4l78
043175
002861
0.2667
042527
042230
01960
0.1736
041557

-9

FOR CADMIUM SPHERES

EMU
FRACTM

02650
01715
0.1385
0.1080
0.0914
0.,0694
0.0545
040437
0.0354

EMU
FRACTM

03428
02370
0.,2003
01658
0.1451
0.1148
0.0931
0.0767
00638

EMU
FRACTM

03807
0.2751
02390
0.2056
0.1842
0.1500
0.1239
0.1036
0.0875

EMU
FRACTM

0.4178
03175
0.2851
02579
02390
0.2033
01726
0.1472
0.1264

500
RMOE

045628
03030
01992
01187
0.0788
040391
00210
040120
00071

5400
RMOE

1e¢1375
046371
064251
02580
01751
040916
040521
040309
040188

5400
RMOE

1e7119
09704
046530
03997
062742
01473
00865
040531
00334

5400
RMOE

248609
le6371
11101
06844
044740
02614
01587
01014
00667

RTOT

1404596E 00
T7e¢55495E=-01
6¢53072E=01
5665623E~01
5¢18467E=01
4462920E=-01
4029951E=01
4007574E~-01
3491100£=01

RTOT

1+60000E 00
1403062E 00
8¢36093E=01
6¢78860E=01
50¢99087E=01
5410533E=01
4¢61371E=01
4429736E=01
4407457E=01

RTOT

2¢15404E 00
1430574E 00
1401911E 00
7¢92097E=01
6¢79707E=01
5¢58146E=01
4492790E~=01
4451898E=01
4423813E=Q1

RTOT

3426213E 00
1485598E 00
1438515E 00
1¢01857E 00
8e40947E=01
6053372E=01
5455628E=01
4496221E=01
4456526E=01



-95.

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES 2 0
CRO 10, EM 041000 EMU 5400
L EC FRACT  FRACTM RMOE RTOT
10400 003172 042334  0.2334 164560 1041029E 00
15400 003655 041984  0,1984 049798  1407605E 00
20400 043959  0,1886  0,1886  0s7444  9427308E=01
30400 004390 041812 041812 04966  T+73495E=01
40400 0e4743 041757 041757 043579  64B84655E=01
60400 045288 041657 041571 042183  5480014E=01
80,00 05701 041557 041369 041500  5418713E=01
100400 0:6067 041465 041205 061077  4e¢77743E=01
120400 066405 041383  0,1071 040796  4e48119E=01
CRO 20, EM 041000 EMU 5400
L EC FRACT  FRACTM RMOE RTOT
10400 03166 042750  0.2750 249201 2438035E 00
15400 003643 042451 042451 149739  1471641E 00
20400 063937 042399 042399 145080  1442327E 00
30400 004346 042391 042391 140206 1412382E 00
40400 004666 042367 042367  0e7515  9453677E-01
60400 0e5177 042274 042234 044668  7457830E=01
80400 045567  0,2151  0.2032 03258  6446818E=-01
100400 0¢5906 042023 041846 042384  5¢74964E~01
120400 006214 041900 041679 041799  5424564E=01
CRO 30, EM 041000 EMU 5400
L EC FRACT  FRACTM RMOE RTOT
10400 003164 042926 042926 443842 3435041E 00
15400 003639 062665 042665 249679  2435677E 00
20400 003931  0,2648  0,2648 242713  1491923E 00
30400 0e4331 042695 042695 145446 1e4T414E 00
40400 0e4641 0.2709 042709 141450 1422270E 00
60400 045136 02660 042635  0e7174  9435646E-01
80400 05516 042554 042464 045040  Te74923E=01
100400 005844 04,2426 042287  0e3716  6472184E=01
120400 06138 042293  0.2116 042830  6+01008E-01
CRO 50 EM 041000 EMU 5400
L EC FRACT  FRACTM RMOE RTOT
10.00 043163 043083  0,3083 743124  5429054E 00
15400 043635 042866  0.2866 449562  3463749E 00
20400 003924 042889  0.2889 347993  2491116E 00
30400 044320 043010 043010 245922  2417478E 00
40400 004622 043082 03082 149308 14 76074E 00
60400 0e5102 043115  0,3102 142198 1429128E 00
80400 045473 043062  043C01 048615 1s403113E 00
100400 0e5790 042963 042864 046398  8466625E=01

120400 046071 0e2844 0.2713 04911 7¢53897E=01



EFFECTIVE

CRO
L

10,00
15400
20,00
30400
40600
60400
8000
100400
120400

CRO

L

10,00
15400
20,00
3000
40400
60400
80,00
100.00
120,00

CRO
L

1000
15,00
20,00
30,00
4000
6000
80,00
100400
120400

CRO

L

10.00
1500
20400
30,00
40400
60600
80,00
10000
120.00

10

20.

30

50

ENERGY
EM

EC

0ell62
062983
044013
0e¢4783
065198
05842
06363
0+6810
047205

EM

ecC

01112
041946
03747
0e4765
05198
05841
0.6363
06810
047205

EM

EC

01098
0e¢1707
03506
004745
05196
05841
0s6363
0«6810
047205

EM

EC

001086
041602
043097
0e4708
05193
0e5841
066363
06810
047205

CUTOFFS
0.0253

FRACT

0e&4l39
0s1427
0,0785
040673
00684
0.0710
00727
040739
060749

040253

FRACT

065846
0e2412
00954
040680
0.0685
040709
0.0727
00739
00749

040253
FRACT

066778
03228
O0.1145
0.0688
00686
040709
0.,0726
00739
060749

0,0253
FRACT

047770
0el4426
041575
040703
040686
00710
0.0726
00739
060749

-96-

FOR CADMIUM SPHERES

EMU 10.00
FRACTM RMOE
0e4139 040016
0.1373 00002
0,0351 040000
0.0020 00000
0.0001 00000
040000 00000
0.0000 00000
0.0000 00000
0.0000 =040000
EMU 10400
FRACTM RMOE
0.5846 000045
062412 040006
0.0677 00000
0.0039 00000
0.0003 00000
0.,0000 00000
0.0000 0.0000
0.0000 00000
0.0000 =040000
EMU 10.00
FRACTM RMOE
0.6778 00074
0.3228 040010
0.0982 0.0001
0.0059 040000
0.0004 00000
0.0000 0.+0000
0.0000 00000
00000 0.0000
0.0000 =0+0000
EMU 10400
FRACTM RMOE
07770 00135
Oe4426 040016
01534 040004
0,0098 00000
0.0007 00000
0.0000 00000
00,0000 00000
0.0000 00000
0.0000 =0.0000

RTOT

9401597E=01
5¢82711E=01
5402142E=01
4459972E=01
4441198E=01
4e¢16203E~01
3¢98797E=~01
3e85494E=01
3474769E=01

RTOT

1e¢27564E 00
6462819E-01
5019754E=01
4460881E-01
4e41256E=01
4416207E=-01
3498798E~01
3485494E=01
3e74769E~01

RTOT

1.64968E 00
Te42926E=01
537367E~01
4e¢61790E=01
4¢41315E=-01
4016211E=01
3¢98799E=01
3e¢85495E~01
3474769E=01

RTOT

2¢39776E 00
9¢03142E=0]
572592E=01
4463607E=-01
4e41432E=01
4416218E=01
3498802E~01
3+85496E-01
3474770E-0]



EFFECTIVE

CRO

L

10.00
15.00
20400
30400
40.00
60400
80400
100.00
120,00

CRO

L

10.00
15,00
20600
306,00
40.00
60400
8000
100.00
120,00

CRO
L

10,00
15,00
20400
30400
40,00
60,00
80400
10000
120400

CRO
L

10,00
15,00
20,00
30.00
40000
60400
8000
100400
120,00

10.

204

30

50

ENERGY
EM

EC

062146
042928
063745
0e5337
065656
Oeb146
0+6564
046943
047293

EM
EC

02139
0.2885
03527
0e5074
O0e5474
06042
06498
066897
047260

EM

EC

02137
062871
043470
04514
0e5314
0¢5943
06433
06853
07228

EM
EC

062134
042860
03429
04195
05058
0e5764
046309
06766
067165

CUTOFFS
0.,0500

FRACT

043839
0.1316
040580
040498
0+0545
0+0621
00670
00704
0,0727

0.0500
FRACT

045288
042199
00957
040585
00602
040651
00689
040716
040735

0.0500
FRACT

06049
042844
0.1291
0.0689
040662
0.0683
0.0708
0.0728
0.0744

0.0500
FRACT

06837
03724
0.1844
00929
00789
00750
0.0748
00754
00761

FOR

-97-

CADMIUM SPHERES
EMU 10400
FRACTM RMOE
03839 0e1241
0.1316 040647
0.0580 040225
040287 040016
0.0177 040009
0.0089 00003
0.0052 040001
040033 040001
0,0023 040000
EMU 10000
FRACTM RMOE
045288 002482
042199 041329
0.0957 040590
0,0541 040049
040342 000023
0.0176 040008
0.0104 040003
0.0067 040002
0.0045 040001
EMU 10400
FRACTM RMOE
0.6049 043723
042844 042010
0.1291 040943
0.0689 040181
040494 040045
0.0260 040014
0.0154 040006
0.0099 0+0003
0.0068 040001
EMU 10400
FRACTM RMOE
0.6837 046206
043724 043370
0.1844 0e1642
040929 040484
0.0759 040114
040417 040031
0.0253 040011
040164 040005
0.,0112 040002

RTOT

8¢03223E~=01
5¢34189E=~01
4468225E=01
4036359E=01
4023480E~01
4405954E~01
3492719E~-01
3481826E=01
3472532E=01

RTOT

1416622E 00
6¢32687E=01
5¢05103E=0]
4049545E=01
4031326E=01
4e¢09711E=01
3¢94831E=01
3483130E=-01
3e¢73390£=01

RTOT

1¢52922E 00
7e¢31184E-01
5e41982E-01
4¢62730E~01
4039173E=01
4613468E=01
3496943E=01
3¢84434E=0]
3¢74247E=01

RTOT

2¢25522E 00
9028178E-~01
6¢15738E=01
4e¢89101E=01
4¢54866E=01
4420982E=01
4401167E~-01
3e¢87041E=01
3475962E=01



_98-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES 2 0
CRO 10 EM 040750 EMU 10400
L EC FRACT FRACTM RMOE RTOT
10,00 0.2848 042959 062959 07729 9619036E=01
15400 063437 0.1821 0.1821 04364 6¢38963E-~01
20.00 03783 01415 O0e1l415 0e2918 5045726E=01
30400 064204 0,1103 0.1103 0el692 4473708E~01
40400 0e4525 00932 00932 01109 4¢38908E=01
60,00 045116 060720 0.0720 040528 4401681E=01
80400 065825 040611 040611 040232 3e¢81453E=01
100400 047526 0.0581 0.0570 040034 3¢68336E=01
120,00 07903 00598 00436 00021 3458837E~01
CRO 20» EM 0.0750 EMU 1000
L EC FRACT FRACTM RMOE RTOT
10400 042846 0+3689 03689 145470 le47308E 00
15,00 063432 062532 0.2532 08761 9¢14084E=01
20600 03772 042093 0.2093 0+5886 Te28747E~=01
30400 Oe4178 041736 0.1736 03457 5¢86945E=01
40,00 Oe4476 0.1509 041509 02312 5019529E=01
60400 044974 01176 0.1176 01197 4al49294E=01
80.00 0s5445 00959 0+0959 00665 4e12872E=01
100,00 045983 0,0822 0.0822 00353 3¢90498E=01
120,00 046838 0,0748 0.,0748 040136 3¢75194E=01
CRO 30 EM 040750 EMU 10600
L EC FRACT FRACTM RMOE RTOT
1000 062846 064020 044020 203211 2¢02712E 00
15,00 03430 042915 042915 143158 1418920E 00
20400 03768 042500 02500 0+8853 9e¢11767E=01
30400 0e4170 062165 062165 05219 7+00181E=01
40400 0e4460 061932 0el932 03515 6+00149E=01
60,00 0e4932 0el548 Oel548 01862 4e96907E=01
80,00 0e5349 O0el267 061267 041085 4e44291E=0]
100400 065772 01069 0.1069 060646 4e12660E~01
120400 046269 040936 0.0936 060362 3491550E=01
CRO 50, EM 00750 EMU 10400
L EC FRACT FRACTM RMOE RTOT
10,00 042845 De4331 0+4331 348695 3¢413521E 00
15,00 043429 0+3316 0«3316 241956 1le73945E 00
20600 03766 062964 02964 144788 1627781E 00
30,00 044163 042707 02707 0¢8748 9e26655E=01
40400 Oe4b47 062509 02509 05920 Te61389E=01
60,00 064900 042113 0,2113 043190 5e92133E=-01
80,00 065281 0.1773 061773 041919 5¢07130E=01
100.00 045635 0e1504 0.1504 01216 4e56984E=0Q]

120,00 045997 041299 0.1299 00779 4Le24264E=01




-99.

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES 2 0
CRO 10, EM 0.1000 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
10.00 0e3161 02532 0.2532 240306 1428729E 00
15,00 03633 06,2171 002171 143654 9¢57143E=01
20.00 003920 0.2060 0.2060 1.0389 8¢12304E=01
30,00 04310 0.1948 0.1948 06993 6e¢65787E=01
40400 04608 0.1836 0.1836 05145 5483621E=-01
60.00 05079 01605 0.1605 043166 4¢90706E=-01
80,00 0e5464 041400 0e«1400 02140 4¢39320E=~01
100400 05802 01229 0.1229 0e1525 4206792E-01
120400 0es116 041090 0.1090 001121 3e084404E=01
CRO 20, EM 041000 EMU 10400
L EC FRACT FRACTM RMOE RTOT
10,00 0e3161 0.,2885 0.2885 440628 2+425735E 09
15.00 0+3631 0.2598 0.2598 207326 1459750E 00
20400 03918 02553 0.2553 20797 1+30827E 00
30.00 0e4307 042543 0.2543 le4018 1401611E 00
40,00 044600 062496 002496 10337 8e52642E-01
60.00 05063 062327 0.2327 046394 6e68523E=01
80.00 0e5433 0,2123 0.2123 04362 5¢6T7425E=01
100.00 05751 0e1924 061924 0e3149 5:04012E=01
120400 06036 0e¢1740 01740 062360 4¢60849E=01
CRO 30, EM 041000 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
10.00 0+3161 043027 043027 640941 3422742E 00
15,00 043631 0.2781 0.2781 440997 2023786E 00
20.00 03918 042775 02775 31209 1¢80423E 00
30600 04305 0.2832 0.2832 201047 1+36643E 00
40400 044598 02840 02840 145527 1412166E 09
60.00 045058 0.2746 062746 069622 B8e46339E~01
80400 065423 02580 0.2580 046583 6495531E~01
100.00 05735 042393 0.2393 04773 6401233E=01
120400 06011 02207 0.2207 063596 5¢37293E=01
CRO 50 EM 041000 EMU 10400
L EC FRACT FRACTM RMOE RTOT
10,00 03160 03150 0.3150 101587 5416754E 00
15,00 043631 042947 062947 648344 3+51858E 00
20400 03917 02981 0.2981 502039 2¢79615E 00
3000 04304 043116 Oe311l6 345110 2+06707E 00
40400 004597 043195 03195 245902 1465971E 00
6000 05053 063211 0.3211 le6082 1.20197€ 00
80,00 045416 0.3126 0.3126 1.1023 9451741E=01
100.00 065722 0.2989 042989 08019 7¢95674E=01

120400 05991 0.2830 0.2830 046069 6490182E~01



-100-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1Y 2 1t 1 0 200
CrRO 10. EM 0.0253 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT
10.00 C.176C D.3386 C.3348 0.C006 7.88363E-01
15.00 0.3401 C.1C97 C.C913 0.0001 5.45502E-01
20.00 D.u267 C.0730 0.C2C2 0.0CCC L.86985€-01
30.00 0.u951 C.0679 0.CC1C 0.00CD 4.52099E-01
40.00 0.5371 0.069u 0.CCOI C.0CcOoo L,33840E-O1
60.C0 C.60L9 C.0719 C.Cccoc C.COQCo 4,.09010E-Ci
80.00 0.¢595 C.073¢ C.CCCC 0.00C0 3.91721e-0!

100.00 0.7063 0.0748 0.Ccon -0.0000 3.78522e-01
120.08 C.7u77 c.0758 0.0coo -0.000C 3.67890E-01
CrRC 20. LM 0.02532 EMU 3.CC H/D ]

L eC FRACT FRACTM RMOE RTOT
10.80 0.1423 C.53uL 0.5C15 C.0012 1.05266E 30
15.00 C.286L Q.1701 C.1672 0.0003 5.95357e-01
20.00 0.u100 C.0817 0.0396 0.00CD L.96832E-O1
30.08 O0.k9u] 0.0682 c.CcC19 0.0oo0 4.52532e-01
wg.0Cc 0.5376 C.0694 0.cCClt C.00GC0 4.33868E-01
60.00 D.60k9 C.0719 0.0Ccoo 0.0000 4.09012€-01
80.00 0.6595 C.0736 C.CCOoOo 0. 0000 3.91722e-01

100.0G6 0.7063 C.0Tu8 0.CCOoO -0.0000 3.78522E-U1
120.00 C.7u77 C.CT758 C.CCCC -0.0CCao 3.67890E-0I
CRO 30. EVM D.0252 EMU 3.CO H/D )

L EC FRACT FRACTM RMOE RTOT
10.00 0.1328 0.6035 g0.6C13 0.0020 1.31695E 00
15.00 0.2u7e 0.2319 0.2313 0.0007 6.45211E-01
2C.00 g.3942 C.0912 0.0583 0.08c0o0 5.06679E-01
30.00 0.u932 0.0686 0.0C29 0.0000 4.52966C-01
4¢.00 0.5375 0.C€95 0.CC02 0.0000 4.33896€E-01t
6C.00 0.60u49 0.0719 0.CCOO 0.0000 4,09015E-01
80.00 0.6595 C.D736 0.0CCo 0.CC0o0 3.91723e-01

1C0.C0 0.7063 C.0748 0.CCOoC -0.00C0 3.78523e-01
120.C0 g.vury 0.0758 0.CCoo -0.0000 3.67890E-DI
CRO 50. EM 0.02532 EMU 3.0C H/D )

L EC FRACT FRACTM RMOE RTOT
10.0C 0.1259 C.7166 C.715C C.0037 1.84554E 00
15.00 0.2074 0.3343 0.3338 0.0C13 T.4492CE-01
20.00 0.3654 0.1122 0.C93y 0.0001 5.26372E-C1
30.00 O.u91h U.0694 C.CCu8 0. 0000 4.53834E-C1
40.00 D.53Th 0.0695 C.CCD03 0.C000 L4,33952E-0C1
60.00 0.60u"7 gc.0719 0.CCCEC C. 0000 4.09020€E-C1
80.C0 0.6595 C.073¢6 0.Ccroc 0.0CCOo 3.911725E-01

100.00 C.7063 0.07u8 0.CCac -0.C000 3.7852kE-D1I

120.00 Qe7u?7 N.0758 0.CoOoC -0.00C0 3.67890€-01




EFFECTIVE ENERCY CUTOFFS FOR

CRrRC 10.

L

1C.CO
15.00
2C.COo
3C.CO
4C.00
6C.00
8C.CO0
1CC.CO
12C.00

CRrRC 20.
L

IG.C00
15.00
2C.CO
3C.00
4C.0G0
6C.0C
8C.CO
1CC.00
12C.00

CRG 30.
L

1C.00
15.C0
2C.00
3C.C0
4C.00
6C.0C
8L.CO
1CC.00
12C.CC

CRC 50.
L

1C.C0
15.00
2G.00
3C.co
4C.Co
6C.00
8C.00
ICC.00
12C.00

Ev 0.050C
EC

f1.2581
0.3517
O.u12y
0.4785
0.52u46
£.5948
0.6542
0.7027
0.7451

EM 0.0500
EC

0.24u8
0.3319
0.3945
O.46u48
C.5131
0.5891
D.6u90
0.6990
0.7u425

&M 0.05CC
EC

0.2u401
0.323y
0.38u3
O.u45uu
0.5032
0.5818
0.6u39
0.6955
0.7399

Ev 0.050C
EC

0.2363
0.3158
0.3737
0.u405
D.uB79
0.5685
N.6342
D.6885
D.75u48

-101-

CACMIUM
EMU 3.CO
FRACT FRACTM
0.2815 0.2801
C.1192 0.Co7C
0.0862 0.8435
C.0763 0.0199
0.07u49 0.0132
0.0747 0.CC7C
0.0752 C.CCul
£.0758 0.CC2¢
0.0765 c.0018
EMU 3.00
FRACT FRACTM
O.uibi O0.u157
0.1735 01612
0.1081 C.0766
C.0854 0.2373
0.0806 .C254
0.0775 0.0137
C.0768 D.GC82
0.0768 0.CC52
0.0771 0.C0C35
EMU 3.CC
FRACT FRACTM
O.u973 C.uo7i
0.2197 0.2110
0.1292 0.1C38
0.0945 0.0526
C.086u C.0367
0.0804 0.0202
0.0785 £.0122
0.0779 0.CC78
g.0778 C.GC53
EMU 3.00
FRACT FRACTM
0.5901 0.5900
0.2910 0.2853
D.1672 D.1u82
C.1126 0.0788
0.0983 0.0567
0.0863 c.0327
0.0818 0.C20C
C.08C0 0.0129
0.0792 0.Cces

CYLINDERS
H/D 1}
RMOE

0.0862
0.0299
0.0117
C.CO37
0.0016
0.000u4
0.CO0o0t
0.C001
0.008co

H/D |
RMOE

0.1788
0.07uL
0.0299
0.0091
0.0039
0.0010
N.0003
0.000!
0.04a0t

H/D 1
RMOE

0.2704
0.1213
J.0513
0.0159
0.0367
0.0016
0.0005
0.00C2
0.0G0)

H/D |
RMOL

0.u4530
0.2162
0.C975
0.032u
0.Cl1u1
00.0034
0.0010
0.CO0u
0.03C2

{H/D 1) 2 11

RTOT

7.86151E-01
S5.6L4u8uE-01
5.04342E-01
bo62442E-C1
L. 40273601
4.12039€-01
3.93395E-01
3.79541E-01
3.68552e-CI

RTOT

1.05120€E 0O
6.33696E-01
5.31598E-01
4,73222€-D1
4. 4673uE-01
L, 15070E-01
3.95069E-01
3.80559t-ClI
3.69214E-DI

RTOT

1.31625E 00
7.02988E-01
5.58854E-{1
4.8400tE-DI
4.53195€E-01
h.18102L-01
3.967TLUE~-DI
3.81578E-01I
3.698750-01

RTOT

| . 846356 0O
8.41332€-C}
6. 13365E-01
5.05560€e-01
L,66116E-01
4.24165€-01
4.00093E-CI
3.83616E-01
3.71199E-01

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10.
L

10.CC
15.00
20.00
30.06
40.00
60.0C
80.00
gg.oo
20.0C

CRO 20.

10.00
15.00
20.00
30.00
40.00
60.00
80.00
C0.00
20.00

CRrRO 30.

10.00
15.C0
20.00
30.00
40.00
60.00
80.00
gg.00
20.00

CRO 50.
L

10.00
15.00
20.00
30.00
40.00
60.00
80.C0
100.00
120.00

EM 0.075C

ec

0.3105
0.3672
C.u013
O.ul80
O.u857
0.5508
0.6082
0.6598
0.7067

EM 0.075C

EC

0.3059
0.3621
0.3951
O.u387
0.u728
0.5311
0.5831
0.6317
0.6779

EM 0.075C

EC

0.30u3
0.3602
0.3927
O.u3u49
G.ub6Th
0.5219
0.5699
06149
0.6584

E¥ 0.075C

EC

0.3030
0.358¢6
C.3907
G.u315
C.4625
0.5133
0.5568
0.59¢8
0.6355

-102-

CACMIUM
EMU 3.60
FRACT FRACTM
O.24 1k 0.2313
g0.1719 0.1u489
0.150t C.121C
0.1324 0.C982
C.1215 0.08u4C
0.31071 0.0634
0.0985 0.0u9]
0.0931 0.0387
0.0897 0.0308
EMU 3.00
FRACT FRACTM
0.3125 0.3065
c.2307 0.21u49
0.2036 0.1824
0.1803 D.154¢6
0.164C 0.13255
0.1396 0.1C063
C.1231 0.G851
C.1118 0.0¢90
O.10u1 0.C565
EMU 3.00
FRACT FRACTM
0.3495 0.3u51
0.2669 0.25u45
0.2395 0.2225
0.2159 Ce.19u7
0.1979 O.1741
0.1680 0. 1401
0.1459 C.11u1
0.1299 0.09u1
D.1184 0.0783
EMU 3.00
FRACT FRACTM
0.3876 0.38u48
0.3087 0.3001
0.28uy 0.2721
0.2649 0.2u89
D.2u79 0.2295
0.2142 0.1922
C.1858 0.16006
0.1632 0.135C
O.1459 O.11hkYy

CYLINDERS (H/D 1t} 2 1 1|

H/D I
RMOE

O.uu9l
B.2616
0.1800
0. 1043
0.0668
0.0311
0.0159
0.0087
0.0050

H/D 1}
RMOE

0.9212
0.5u431
0.3779
0.2253
C. 149}
0.0742
0.0u402
0.0227
0.0t33

H/D 1]
RMOE

1+39uC
0.8258
0.5774
C.3485
0.2339
0. 1206
0.0679

0.0399

0.02u4C
H/D 1
RMOE

2.3394
1.3920
0.9775
0.5963
0.4056
0.2162
0.1270
0.0784
C.0u96

RTOT

9. 764u46E-01
7.29041E-01
6.36653E-01
5.50915E-01
5.03819E-01
4,49635E-01
L.18162E-01
3.96960E-01
3.81365E-01

RTOT

1.43186E OO0
9.62814E-0O1
7.96220E-01
6.50167E-0D1
5.73825€-01
L4,.90263E-01
4. uub60%E-DI
4.15399E-01
3.94840e-01

RTOT

1.88728E 0O
1.19659E 0O
9.55787E-0O1I
T.49419C-01
6.43831E-01
5.30890e-Dt
4. 7t1046E-COI
4,33837e-01
4.08315€-11

RTOT

2.79812€ 0O
1.66413E 00
1.27492€ 00
9.47923E-C1
7.83843E-01
6.12145E-31
5.23930e-01
4,70714C-01
b4.35264E-01

0 200



EFFECTIVE ENERGY CUTOFFS FOR

CRC 10.
L

1C.00
15.00
2C.CO
3C.00
4C.00
6C.CO
8C.00
1CC.0C
12C.C0

CRC 20.
L

1IC.CO
15.00
2C.00
3C.00
4C.N0
6C.00
8C.00
1CC.C0
12C.00

CRC 30.
L

1C.00
15.00
2C.00
3C.CO0
4C.00
6C.0O0C
8C.00
1CC.00
12C.00

CRC 50.
L

1C.CC
154C0
2G.CO
3C.00
4G.CC
6C.CO
8C.CO
1CC.CO
12C.C0C

-103-

CADMIUM
e 0.JCOC EMU 3.0C
EC FRACT FRACTM
0.33u46 0.22u46 0.2173
0.3793 0.2041 0.1875
0.u080 0.1991 O.1783
O.4u499 0.1934 0.1686
0.4831 0.186u4 0.1592
0.5374 O.1711 0. 1404
0.5828 0.1573 0.1238
0.6233 0.1u56 g.1C96
0.6607 0.1360 0.C976
LM 0.1C0C EMU 3.CC
EC FRACT FRACTM
0.3323 C.2652 0.2611
0.3770 0.2u478 0.2375
O.u4C54 0.2u469 0.2334
C.uu6] 0.2u47y 0.230¢
.urro 0.2438 0.2249
0.5288 G.2300 0.2079
0.5706 C.2140 0.1895
0.6073 0.1986 C.1719
0.6u406 0.18u6 0.1560
Ev 0.100C £MU 3,00
EC FRACT FRACTM
C.3315 0.283u 0.2805
0.3763 0.2690 0.2¢15
C.u0us C.2713 0.2612
O.uuls 0.27¢9 0.2642
Q.u759 0.2773 0.2627
0.525¢6 0.2682 0.250¢
05660 C.2538 0.2339
0.6009 0.2380 0.21061
0.6323 0.2225 0.1989
EM 0.100C EMyU 3.CC
EC FRACT FRACTM
C.3308 0.3001 0.2983
C.2756 0.2895 0.2€u46
C.u037 0.2956 0.2890
O.4425 0.3087 0.3G00
O.u743 C.3150 0.3C49
0.5229 C.3145 0.3Ci7
0.5620 0.3054 0.2908
0.5953 0.2922 0.2758
0.6250 B.2775 0.2595

CYLINDERS
H/D 1
RMOE

1.1137
0.794C
0.6237
O.u3il
0.3205
0.17271
0.1314
0.0916
0.0658

H/D i
RMOE

2.2514
1.6068
1.2652
0.8817
0. 6609
O.u4149
0.2831
0.2028
D. 1499

H/D |
RMOE

3.389Y4
2.4198
1.9072
1.3333
1.0026
0.6342
O.u367
0.3163
0.2368

H/D 1
RMOE

5.6666
L.0u73
3.1931
2.2363
1.6863
1.074}
0.7u455
0.5u453
C.ui127

(H/D 1) 2 1 1

RTOT

1.37331E OD
1.07048E OU
9.26039€-0!
T.67412E-01
6.7U4247€-01
5.656L2E~-01
5.03276E-01
4.62376E-01
4L.33282E-01

RTOT

2.23279E U0
l.64832€ 00
1.37603E 00
1.08335E 0O
9.14718E-])
1.22277E-01
6.14831E-01
5.46230E-01
4.98673E-0]

RTOT

3.09227e 0O
2.22617E GO
1.826G3C 00
139922 00
1.15519E 0O
8.78913E~-01
7.26387E-0)
6.30084E-0)
5.64065E-01

RTOT

4.81124c OO
3.38185E U0
2.72601E 00
2.03115e 0OU
l1.63613c 0O
1.19218E U0
9.49498E-C
1.97791E~-01
6.94848E-01

0 200



-104-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1) 2 1t 0O 200
CRO 10. EM 0.0253 EMU 5.00 H/D ]

L EC FRACT FRACTM RMOE RTOT
10.00 B.1770 0.3362 0.3361 0.0006 T7.85436E-01
15.00 0.3u046 D.1093 C.C91u 0.0CC0 5.u45127e-01
20.00 0.u268 0.0729 0.C202 0.00COo L,.86934E-(I
30.00 0.u4951 0.0679 c.0C10 0.0000 4.52097E-01
40.00 0.5377 0.0694 0.CCOo1 C.000oa0 4.33840e-01
60.G0 0.60u49 c.0719 0.Ccoao 0.0800 4,09010&-01
80.00 0.6595 0.0736 0.CCCOo 0.0Cco0 3.91T21E-01

100.00 0.7063 0.07u48 0.cooo -0.0000 3.78522€-01
120.00 B.7u477 0.0758 0.CCCOo -0.0000 3.67890E-01
CRrRO 20. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTQT
10.00 0.1u425 0.5030 0.5C29 0.0012 1.04973E 0O
15.00 0.2868 0.169¢ D.1673 0.0003 5.94982E-01
20.G0 0.4101 0.0817 0.0396 0.0600 4.96780E-O1
30.00 D.u9u] 0.0682 D.EC19 0.0000 4,52531E-01
40.00 0.5376 0.0694 0.cCOol 0.£0cao 4.33868E-0I
60.C0 C.60u9 0.0719 0.CCcoC C.0200 4.09012E-01
80.00 0.6595 C.0736 0.CCeco 0.0C00 3.91722E-01

100.00 0.7063 0.07u48 0.CCoo -0.0000 3.78522E-01
120.00 O.7u77 0.0758 0.CCOo0 -0.0000 3.67890E-01
CRG 30. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT
10.00 0.1329 D.6026 0.6026 0.0020 1.31402€ 0O
15.C0 0.2u481 0.2315 D.2214 0.0007 6.uu4836E-01
20.00 0.3943 0.0912 0.0583 0.0008 5.06627E-01
3p.0C 0.4932 0.0686 0.CC29 0.00Co L.52965€-01
40.00 B.5375 $.0695 0.CC0O2 0.0000 4,33896E£-01
60.00 B.60L49 0.0719 0.C00C 0.0000 L.09015£-01
80.030 0.6595 C.073¢6 g.Ccoo 0.0000 3.91723e-U1

100.08 0.7063 C.0748 0.CCOO -D.0C00 3.78523E-01
120.00 D.7u77 0.0758 D.CCOo0 -0.0000 3.67890E-D1
CrRQO 50. EM 0,02532 EMU 5.0C H/D 1}

L EC FRACT FRACTM RMOE RTOT
10.00 0.1259 0.716) 0.7161 0.0037 1.84261E DO
15.00 0.2077 C.33u40 0.3340 0.CD13 T.4u545E-01
20.00 0.3655 0.1122 0.C935 0.CC0) 5.2632CE-01
30.00 J.u?14 0.0694 C.CCug 0.C0o00 4,53833E-01
40.00 C.5374 0.0695 0.CCO3 0.0CCOo 4.33952E-01
60.00 0.60u49 0.0719 0.CCCo 0. 0000 4.09020£-01
8b.0ac 0.6595 0.0736 0.CCCC 0.0000 3.91725E-D1
100.00 0.7063 0.07u8 C.CCO0 -0.0000 3.78524E~-01

120.00 C.7u77 0.0758 0.CCOC -0.0000 3.67890c~-01




EFFECTIVE ENERCY CUTOFFS FOR

CRC 10.

L

1C.00
15.CC
2C.00
3C.0C
4C.00
6C.00
8C.CO
1CC.CC
12C.9C

CRC 20.
L

tC.CO
15.CC
2C.CC
3C.0C
LC.00
6C.CO
8C.CO
I1CC.CO
12C.0C

CrRG 30.
L

1c.0e
15.C0
2C.00
3C.CO
4C.CceC
6C.0CC
8C.CLC
JCC.00
12C.00

CRrRC 50.

1C.CO
15.CC
2C.00
3C.CO
LC.0C
6C.00
8C.00
10L.CC
12C.00

eV 0.050C
gc

0.2582
£0.3518
C.u|2u
0.u785
0.52u46
0.5968
0.6542
C.7027
C.7b451

E¥ 0.050C
EC

l.2u440C
C.3319
0.3945
C.uéug
0.5131
C.5891
J.6u9n
0.6991
B.7425

EM D.05CC
eC

0.2391
0.3234
0.3843
O.45u44
0.5032
0.5818
0.6u39
6.6955
0.7399

EVM 0.0500
EC

0.2355
0.315¢
C.3737
C.buls
0.u872
C.5685
C.63u42
£.6885
0.73u48

-105-

CACMIUM
EMU 5.00
FRACT FRACTM
C.2810 0.2804
C.l 19} 0.C971
C.0862 0.0u35
C.C763 0.C199
C.C7u9 0.C132
C.O07u7 0.CC7C
C.0752 C.CCui
C.0758 C.CC26
C.C765 g0.cecie
EMU 5.00
FRACT FRACTM
Ceu158 C.u158
C.1735 0.1612
C.1081 0.376¢
£.085u G373
G.08686 C.C254
C.0r75 C.C137
C.07¢8 0.CEC82
0.0768 C.CC52
C.O0773 C.CC35
EMU 5.CC
FRACT FRACTM
0.u972 0.u4972
0.2196 0.2110
0.129%1 0.1C38
C.0945 0.L52¢
D.086M C.C367
0.080u 0.0282
0.0785 0.C0122
0.0779 0.CC78
gc.0778 C.CC53
EMU 5.04
FRACT FRACTM
J.59C1 0.5901
0.2909 0.2¢53
O.1672 O.1u482
0.1126 0.0788
0.0983 C.0567
0.0863 c.0327
U.00814d C.C2C0
0.0800 C.C129
C.0792 0.CC88

CYLINDERS
H/D 1}
RMOE

0.0862
0.0299
c.01t7
0.0037
0.0016
0.C00u
C.000t
0.0CGH
0.0000

H/D 1
RMOE

0.1792
Q.07uy
0.0299
C.00%1
g.00e39
C.0C1C
0.0003
C.0001
0.0001

H/D ]
RMOE

0.271C
Del1213
0.0513
0.0157
D.U067
0.0016
0.08CCS
U.ccecz
0.00c01

H/D 1
RMOE

J.u538
0.2162
D.0975
0.0324
G.014]
0.0034
g.cmg
0.000u
0.0002

(H/D 1) 2 11

RTOT

7.85529L-01
5.6U4399E-01
5.04329€e-01
h,62442E5-01
L.40273E-0)
L.1203%2E-01
3.93395e-01!
3.79541E-04
3.68552E-01

RTOT

1.05058E 0O
6.33611£-01
5.31585E-01
b, 73221E-01
L, Uub673uE-01
4.150/0C-01
3.950¢9C-T1
3.80559E-01
2.69214e-01

RTOT

1.31563€ 00
7.0282L2-01
5.588u1E-01
L.84031L-01
4.53)95E~-01
L.18132L-01
3.9567TLUE-CI
3.81578E-01
3.698(55-01

RTOT

l.84573E QU
8.412L48E-01
6.13352E-0C1
5.05560E-01
h,66116E-C1
4.2u165E-C)
L.C00923e~-01
3.83616L-01
3.71199E~C!

0 200
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EFFECTIVE ENERCY CUTOFFS FOR CADMIUM

CRO 10.
L

10.00
15.0C
20.CC
30.00
40.0C
60.00
80.0C0
C0.00
20.00

CrRO 20.

10.00
15.0C
20.00
30.0C
40.00
60.0C
80.00
00.00
20.00

—

CRQO 30.

10.00
15.0C
20.CC
3g.Qc
40.00
60.00
80.00
00.00
20.00

CRO 50.

10.0G
15.00
20.0C
30.C0
40.0C
60.00
80.00
100.00
120.00

EM 0.C750 EMU S.CO
EC FRACT FRACTNM
g.3067 C.2335 0.2335
C.3729 0.1609 0.1609
O0.uCo67 01422 0.1293
C.u516 D.1283 g.1C18
O.u4g8] C.1194 0.0855
0.5517 0.1065 0.Cé638
0.s085 0.0984 0.0u92
0.6599 C.0931 0.C387
0.7067 £.0897 C.0308
EM 0.075C EMU 5.00
£EC FRACT FRACTM
0.3037 0.3G92 0.3C92
0.3641 0.2234 0.2234
0.3981 0.1978 0.1905
O.uubé 0.1769 0.1584
D.u7u42 0.1622 0.1374
0.5317 0.1390 D.1067
1.5833 0.1229 C.0852
0.6319 O.1118 0.C691
0.6780 C.10ul 0.C565
eM 0.075C MU S.UC
EC FRACT FRACTM
0.3027 N.3u78 0.3u78
0.3613 C.261Y4 0.2&614
0.39u7 0.2350 0.229%
Q.u3é2 0.2132 D.1584
0.u683 0.1963 0.1759
0.5223 N.1675 0. 1405
0.5701 J.1457 C.1142
f.6150 Ge1299 0.C9u1
0.658% Cel18H4 0.0783
EM 0.07SC EMU 5.0C
EC FRACT FRACTM
0.3020 0.3869 0.3869
0.3592 0.3052 0.3052
C.3919 C.2814 2781
0.u324 C.2631 0.2523
D.u631 0.2466 0.2312
0.5135 N.2138 0.192¢
0.5568 1856 0.16C7
0.5970 C.1632 0.1351
C.6355 0.1459 O.1145

CYLINDERS (H/D 1) 2 1 1

H/D ]
RMOE

0.u807
0.2510
0.1723
8.1011
0.0654
0.05308
C.0158
0.0G086
0.0050

H/D 1
RMOE

0.9782
0.5391
0.3694
3.2217
Coll7h
0.0738
C.040t
0.0227
0.0132

H/D 1
RMOE

14754
0.8262
0.5686
O« 3447
0.2323
D. 1201
C.0678
0.0399
0.02u40

H/D 1
RMOE

2.4693
1.4002
0.9686
Ne5923
U.u039
0.2157
0.1269
0.0783
B.Cu496

RTOT

9.u44193E-01
7.09997e-01
6.24TUEE-DI
5.45730E-01
5.01395€-01
L.49038E-01
4.18001E-01
3.96914E-01
3.81351E-01

RTOT

1.39961E U0
9.u43770E-0I
7.8u273E-01
6.u44982E-01
5.71401E-0!
4.89665E-01
Loubyy3e-gi
4,15353E-01
3.94826E-01

RTOT

1.855C3€E 0O
1.1 7754E OC
9.43840E~-01
T.Ul23UE-D)
6. 41UCTE-DI
5.30293E£-01
L, 70885€£-01
4.33721E-N
L.08301E-O1

RTOT

2.76586C 00O
1.64509E 0O
1.26297€ 00
9.u42738E-01
7.81419E-01
6.11548C-31
5.23769c-01
L. 70648E-01
4.35250E-01

0 200




EFFECTIVE ENERGY CUTOFFS FCR

CrC 0.

L

10.30
15.20
2C.C0H
3C.CC
4C.C0o
6C.CO
8C.00
ICC.0OC
12C.00

CRC 20.
L

1€.0C
15.00
2C.CC
3C.Co
4G.C20
60.00
8C.CO
JCC.0C
12C.C0

CRC 30.
L

1C.C3
15.00
22.C0
3C.CC
LC.CO
6C.0C
8C.00
1CC.00
12C.00

CRG 50.
L

1C.C0
15.C0
2G.00
3C.00
4LC.CO
6C.CO
8C.00
ICC. 00
12C.0C

-107-

CADMIUM
EM 0.1ICCC EMU 5.00
cc FRACT FRACTM
0.3313 0.2220 0.222C
0.3777 C.1949 O0.19u49
f.u077 0.1872 0.1872
0.u526 0.1eaa 0.1e0a
0.u905 0.1738 C.1738
D.5uh7 C.1627 C.1499
0.5885 C.1517 0.1291
C.6277 C.1u420 Call27
C.66k) G.1337 0.C993
C» 0.10CC EMU 5.0C
EC FRACT FRACTM
.32305 0.2652 0.2¢652
0.376} C.2437 0.2437
C.u059 0.2407 0.2u407
Cobu7 0.2395 0.2395
0.u807 80.2357 0.2357
C.5327 0.2243 0.2169
0.5737 1.2098 C.1949
0.60906 0.1957 0.1752
0.6u2Y4 G.1826 0.1580
EM 0.)00C EMU 5.C0
EC FRACT FRACTM
0.3307%3 0.2837 0.2837
C.3756 la266W4 0.2664
0.u042 0.2672 0.2672
Doula52 0.2716 B.2716
O.u774 0.2715 C.2715
0.5282 N.2636 0.2586
£.5680 0.250M4 0.2389
0.¢4025 0.2356 0.2193
0.6335 0.2208 0.2C09
EM 0.10CC EMU 5.00
EC FRACT FRACTM
0.3301 C.3007 0.3Cov
0.3752 0.2882 0.2882
0.u4035 0.2935 0.2935
C.uy37 0.305u 0.3C5L4
C.ur52 C.3115 0.3115
0.5245 de.3116 C. 3084
0.5632 0.3031 0.2951
0.5963 C.2935 0.2787
0.6258 0.2763 C.2¢14

CYLINDERS
H/D )
RMCE

l«3011
g.8772
0.6651
OD.u367
0.3084
C.1885
Be.l1267
0.3891
C.06u4y

H/D 1
RMOE

2.6119
1. 7704
1.3518
0.90u2
0.6565
g.u054
0.2779
0.1998
O.t1u482

H/D 1]
RMOE

3.9232
2.6639
2.0379
1.3716
!« 00U}
0.62u46
C.4315
0.3133
0.2351

H/D |
RMOE

6.5u45]
L.u507
3.4105
2.3062
1.6982
1.064])
0.7u01
0.5420
O.ui1C7

{H/D

1y 21 1

RTOT

1.29850€ 0C
1.01180E OU
8.79137E-014
7.36090E-D1
6.52417E-01
5.54151c-01
4.,96821E-31
4.58602€-01
L.310156-01

RTQT

2.15798E 30
1.58%265E 00
1.32913E CN
1.05202C GO
8.928885-01
7.10787E-C1
6.08377€-01
5.42456E-01
L,96ulTE-GI

RTOT

3.01746E 0O
2.167T42E TO
1. 77912E 20
1.36796 0O
1.13336E 0OC
8.67423E-0i
7.19932E-01
6.26310E~-01
5.61798£-01

RTOT

h,73642E OO
3.32318t 0D
2.67911E 0D
1.99983€E 0O
1.61430E OO
1. 18069E 0OC
9.43043C-01
7.9u018E-D1
6.92582€-01

g 200
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 3) 2t 1 D 200

CRO 10. EM 0.0253 EMUIC.CO0 H/D ]

L EC FRACT FRACTM RMOE RTOT
10.0C 0.1320 Ne.336L 0.3364 0.0c607 T.8u4624E-01
15.00 0.3u408 G.1092 0.C9lu 0.0000 5.u45011E-01
20.00 ND.u268 0.0729 0.C202 0.0a60 4,86914E-DI
30.00 0.495] J0.0679 0.CG)0 0.00c0 4.52097€E-01
40,00 0.5377 0.0694 0.GCo1 0.0000 4,33840€E-01
60.C0 0.6049 0.0719 0.CCOO0 0.0000 4.,09010E-Cl
80.00 0.6595 C.0736 0.0Cc0oo 0.0000 3.91721E-01

100.00 0.7063 f.07u8 c.CCoo -0.0000 3.78522E~01
120.00 O0.7Tu77 0.0758 0.CCCO -0.0000 3.6789CE-01
CRO 20. (M D.C252 EMUIC.CO H/D 1

L EC FRACT FRACTM RMOE RTOT
10.G0 0.1233 C.5034 G.5C3} C.00t16 1.04892€E ©O
15.0C 0.2869 0.1695 0.1673 0.0003 S.uB66E-DI
20.00 G.u101 o.cer7 0.0396 0.00G0 4.96761E-01
30.00 C.u9u] g.0682 c.cc19 0.00cao 4,52531E-01
4g.00 0.537¢6 C.00694 0.CCC! 1. 0GCO 4,33868E-01
60.00 0.60u9 0.0719 C.CCOB 0.Coeo 4.,09012E-Ct
80.0C 0.6595 C.0736 C.CoGC C.0o0oc 3.91722€-01

1C0.00 C.7C63 g.07u8 0.CCCOo -C.GCo0 3.78522€E-01
120.0C Q.7u77 0.0758 0.CCo0 -0.Cooc 3.67890E-01
CrRO 30. £V 0,0253 EMUIC.CO H/D 1

L EC FRACT FRACTM RMOE RTOT
10.00 C.12C9 0.6027 0.¢C27 (i.0026 1.31321€E 0O
15.008 0.22964 0.231u 0.231Y4 c.0oar 6.4 720E-01
20.00 0.3943 0.0911 C.C583 C.0000 5.06608E-01
30.00 C.u232 0.0686 0.LC29 G.00CC L.52964E-01
k.00 C.5375 0.0695 C.CCB2 0.0C00 4.33896E-[1
60.00 C.60u49 0.07119 C.CCCO C.0G00 4,09015€E-01
80.00 0.6595 C.0736 0.Ccoa 0.0000 3.91723€e-01
100.00 0.7063 C.C7u8 0.ccoc -0.00C0 3.78523E-01

120.00 C.7u477 C.0758 C.CCoo -0.0C200 3.67890E-01
CrQ 50. EM D0.D2513 EMUIC.OC H/D

L EC FRACT FRACTM RMQE RTOT
10.00 0.1192 0.7162 C.7162 0.00u7 1.8u418CE 0O
15.C0 0.184] 0.3340 0.2324C 0.CO13 T.ully29£-01
20.00 0.3655 0.1122 C.C935 0.0001 5.26301E-01
30.00 C.u9lh J.06%Uu C.CCu8 0.80C0 4,.53832E-01
40.00 0.5374 0.0695 0.CCC3 0.6e0o 4.33952e-01
60.C0 J.60u7 g.cri9 0.CCcoc 0.0000 4,09020€e-31
80.00 0.6595 C.0736 0.CC03 0. 0Gce 3.91725€-01
fgg.co 0.7063 0.0748 c.CCoO0 -0.0000 3.7852u4E-01

)20.0C Q.7u77 C.0758 0.CC0U -0.00C0 3.67890E-01




-109-

EFFECTIVE ENERGY CUTOFFS FOR CACMIUM CYLINDERS (H/D 1} 2 1 1 0 200

CRG 0. &M 0.05CC EMUIO.CO H/D |

L EC FRACT FRACTM RMOE RTOT
1C.CC .2328 0.3C92 0.3092 0.1079 7.04065E~-01
15.CC C.3175 C.C96Q 0.C96C O.0LHu81 5.03174£-01
2C.C0 0.u293 C.0507 G.0507 0.0C96 4.56399E~-C1
3C.00 G.5u67 C.0518 C.C238 D.C0I12 4.30934€E-C1
Lc.00 0.5791 0.05¢69 C.00148 0. 0007 4, 18406E-GI
6C.00 0.6312 0.06hu C.CCT73 0.0002 4.00547E-Cy
8C.00 0.6761 0.0691 0.CCu2 C.C001 3.869u40c~01

I1CC.0C C.7168 B.072} 0.ccar 0.0C0o0 3.757670~01
12C.CC 0.7543 0.0741 0.cors 0.0000 3.66285E-11
CRC 20. EM 0.050C EMUIC.GO H/D 1§

L :C FRACT FKACTM RMOEL RTOT
1L.60 0.2316 C.lh7 C.uy9y C.2160 9.69116E-01
15.00 0.31CD O.164C O.164C 0.1826 5.72386E-0j1
2L.00 0.3789 0.0776 0.0776 0.0396 L,83655E-01
3C.C00 0.5238 0.0593 C.0u454 C.0036 Lol 714E-01
4G.00 N.5633 1.0618 0.0288 0.0017 L,2u867€E~01
6C.00 C.6223 0.0¢70 C.CHh45 0.0006 L.DB3578E-01
8C.C0 C.6705 C.0706 0.CC8x4 0.0t02 3.88614E-]1

1CC.CC 0.7130 g.073) 0.£C5%3 0.05001 3.76786E-01
12C.00 0.7516 0.07u48 0.CC36 g.0000 3.669LTE-01
CRC 30. EM 0.05GC EMUIC. GO H/D |

L EC FRACT FRACTM RMOE RTOT
1IC.C0 G.2312 0.5290 0.5290 0.3242 1.234178 Q0
15.00 B.3078 D.2176 0.2176 0.1567 6.41598C-(1)
2C.00 0.3690 C.1035 0.1C35 0.0673 5.10911E-D1
3C.0n0 0.50u6 0.0672 0.0646 0.0074 L.52493E-01
LC.CO C.5u90 C.0669 C.Cu19 0.0033 L.31328E-11
6C.00 C.6138 0.0696 0.0215 0.0010 L,06610C-01
8L.CC 0.6650 0.0722 0.C125 0. 0004 3.9028%E-01

1CC.00 0.7093 O0.07u1 0.CC77 0.08C02 3.77805€E-01
12C.00 0.7490 0.0755 0.CC53 0.0001 3. 676U9E-DI
CRC 50. EM 0.0500 EMUIC.OC H/D 1

L EC FRACT FRACTM RMOE RTOT
1C.00 0.2309 J.6167 O.6167 0.540U4 1. 76427€ 00
15.C0 0.3060 0.2964 0.2964 0.2647 7.80022e-01
20.00 C.3622 O.1u488 O0.1488 C.1216 5.65422E-01
3C.CC C.uus0 0.0859 0.C0859 0.031% L. 74052€e-01
4C.00 0.5251 D.0776 0.C&54 0.0080 houh2Uu9E-(1
6C.CO £.5980C £0.0751 0.03ug 0.0021 b,12672E-01
8C.CO 0.65u5 0.0753 0.C206 . 0007 3.93638£-01

ICL.CC 0.7020 0.07¢1 J.C131 0.0C03 3.798u42C-01

12C.00 0.7438 0.0768 0.C0o8s8 0.0001 3.68932E-01



EFFECTIVE ENERGCY CUTOFFS FCR

CrRO 10.
L

10.00
15.00
20.C0
30.00
4G.CO
60.C0
80.00
00.00
20.CO0

CRO 20.

10.00
15.00
20.00
30.00
40.00
60.00
80.G0
0c.0C
20.00

CRrRO 30.

10.00
15.00
20.00
30.00
LO.CO
60.00
80.CC
00.00
20.00

CRO 50.
L

10.00
15.00
20.LCC
30.COo
40.0C
60.00
80.00
100.00
120.0C

EM D.075C
EC

0.3C13
0.3575
0.3901
D.u326
0.4669
0.53u46
0./6371
0.7766
O.81u47

£EM 0.075C

ec

0.3011
0.3568
0.3887
N.u4292
O.u60u
C.51U43
0.5688
0.6u424
0.7645

EM 0.0750

EC

0.3010
C.3565
0.3883
D.u282
0eu583
0.5085
0.55u8
0.6055
D.67Th

EvM 0.0750

EC

0.3009
0.3564
0.3879%
B.u273
M.u4567
C.5042
0.5u452
0.58u48
0.56282

-110-

CADMIUM
EMUIC.OC
FRACT FRACTM
£.2599 0.2599
0.1653 0.1653
0.1322 C.1322
0.1039 0.1039
g.08r2 g.0er2
0.0675 0.0¢75
0.0589 0.C589
0.0595 0.Cu85
N.0615 0.0367
EMUI10.00
FRACT FRACTM
0.3337 0.3337
D.2358 0.2358
0.1995 0.1995
0.1655 0. 1655
O.1422 0.1422
0.1C92 0.1C92
0.0890 0.Cée90
0.0775 <0775
0.0738 0.0685
EMUIC.CEC
FRACT FRACTM
0.3687 0.3687
0.2754 0.2754
O.2412 D.2412
0.2086 G.2086
0.1838 0.1838
Qo3 ll3 O.1ku3
C.1170 O0.117C
N0.0989 0.C989
£.0880 0.088C
EMUIC.CC
FRACT FRACTM
C.uC23 C.uC23
0.3183 0.3183
0.2903 0.2903
0.26u48 C.2¢u8
LC.2u22 0.2u22
0.1792 0.1992
Je.16ub O.16u44
O.1382 0.1382
0.1193 0.1193

CYLINDERS
H/D |
RMOE

O.66u44
0.3716
0.2502
0.1435
0.0917
0.0400
0.0126
0.0025
C.G316

H/O |
RMOE

13305
O0.7475
0. 5060
0.2951
0. 194G
0.0962
0.0495
0.0215
0.0054

H/D |
RMOE

1.9964
1.1231
0.7618
O.u4lUb6
0.2961
C.1516
0.0843
0.0u61
0.0205

H/D )
RMOE

3.3294
1.8743
1.2732
C. 7497
0C.500u4
0.2623
0.153C
0.0929
0.0554

(H/D 1) 21 1

RTOT

8.20105E~01
5.97164E-OI
5.21679E-01
4.58856E-01
L.27TI167TE-UTI
3.93088E-0I
3.74436E-01
3.62185E-01
3.531 719€E-01

RTOT

1.27552E 0O
8.30937€e-C1
6.81246E-01
5.58108E-01
L.97173E-0I
L.33716E-01
4.00878E-0I
3.80624E-01
3.6H654E-01

RTOY

1. 73094E OO0
l.06471E OC
8.u40813e-01
6.57361E-0C1
5.67180E~01
4, 74343E~0)
4,.27320e-01
3.99062€-01
3.8012%€E-UI

RTOT

2.641772 00
1.53225€ 0OC
1.15995€ 00
8.55865E-01
7.07192£-01
5.55578€E-01
4.80204€e~01
4.35939E-01
4L.07079E-UI

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CrRC 0.
L

1C.00
15.00
2C.0C
3C.CC
4C. 30
6C.00
8C.CO
1CC.00
12C.00

CRC 20.
L

1IC.C0
15.00
2C.CO
3C.00
4C.00
6C.C0
8C.00
15C.C0
j2C. 0

CRC 30.
L

16.0C
15.08
2C.00
3C.00
4C.00
6C.0C
8C.0C
1CC.CC
12C.C0

CRC 50.
L

1C.00
15.C0O
2C.00
3C.00
4C.COo
6C.CO
8C.CC
ICC.C0
12C.00

e~ 0.
EC

0.3299
0.3749
0.u4030
C.uu27
C.u735
0.5227
0.5632
0.5994
0.6337

EM 0.
EC

£.3299
C.37u7
O.uB27
C.Llu22
0.u725
3J.520¢
C.5592
C.592%
0.6227

ev 0.
EC

D.329¢
C.2Tuv
C.uG25
C.bu2f
J.u722
B.5197
C.5579
2.57205
0.6195

&tV 0.
EC

0.329¢
0.37456
f.ug2é
D.uu19
D.u720
0.5193
0.5569
0.5887
B.6169

-111-

CADMIUM
1GCC EMUIC.LO
FRACT FRACTM
C.2u17 O.2u17
0.2134 C.2134
0.20u41 0.2CkL]
CelQ17 0.1917
C.1786 0.1786
0.1533 0.1533
0.1319 0.1319
C.)l 148 O.1148
0.1012 0.1C12
1cac EMUIC.QD
FRACT FRACTM
C.2792 0.2792
0.2588 0.2588
0.25h5 0.2565
0.2542 0.2542
0.2u72 O0.2472
C.226u4 02264
0.2C3M4 0.2034
C.1820 C.182C
C.1630 0.163C
1000 erMytlC. oo
FRACT FRACTM
C.2%uu C.29u4u
J.2787 0.2787
L.2803 0.2EQ03
£.2852 0.2852
G.2839 C.2837
0.2701 0.2701
C.25C2 0.2502
0.2292 C.2292
0.2388 C.2C88
1300 EMUICLLC
FRACT FRACTM
0.3079 C.3C79
De2969 C.2967
0.3033 C.3C33
C.3146 G.3166
0.3225 0.3225
G.3220 . %20C
N.3077 0.3077
0.2908 0.2908
0.2723 B0.2723

CYLINDERS
H/D |
RMOE

1.8137
1.2222
0.9289
D.6187
J.u502
0.2715
0.1801
0.1258
0.0905

H/D 1
RMOE

3.6280
2.4466
1.86CL
12413
L.9C54
0.5499
0.3693
C.2627
0.1939

H/D
RMOE

S.u4L43]
3.6707
2.7932
] .856U6
1.3606
0.8283
0.5584
D.3994
0.2972

H/D
RMCE

9.0718
6.1192
b.6553
3.1091
2.2708
1.3857
N.?364
0.673C
0.5034

(H/D 1) 2 1 1

RTOT

1317659 OO
8.9u451C-01
7.66103E-01
6.31057E-01
5.54617€-01
L.68861E-01
4.21902€-01
3.92364E-0t
3.72105€e-01

RTOT

2.03637E 0O
147229 0O
1.21610€ 0O
9.46992E-01
7.95088E-01
6.254946E-01
5.33458£-01
L.76218E-01
L.37496E-{1

RTOT

2.89555E 00
2.0531u4t 00
1.66609E UG
1.26273% 030
1.03556E 0O
7.82132E-01
6.u5014E-31
5.60071E-CI
5.02838E-0C1

RTOT

L,61452E OO0
3.205828 00
2.566{8E 0D
1.89480E 0OC
t.51650E 00O
1.09540E 0O
8.68125E-01
T.27779:-01
6.33671L-U1

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CRO 10.

L

10.00
15.00
20.00
30.0C
40.COo
60.00C
80.0C
£i.00
2C.00

—

CrRO 20.

10.C0
15.00
20.00
3p.c0
40.C0
60.0C
80.00
00.00
20.00

— —

CrRQ 30.

1g.0a
15.00
20.00
30.00
40.00
¢0.C0o
80.CC
go.0go
20.00

CRO 50.
L

10.00
ls.UO
20.00
30.00
44.C0
60.00C
80.00
1£0.COo
120.0C

EM 0.02532
EC

0.1851
0.3501
O.u3hy
0.5031
C.5u65
0.6153
d.6710
0.7189
0.7612

EM D.0253
EC

Oeluvl
0.2980
0.4185
G.5022
D564
C.6152
0.6710
C.7189
L.7612

tM 0.02572
EC

O.1368
0.2591
0.u4C33
C.5012
C.5u63
0.6152
n0.6710
C.7i89
0.7612

Ev 0.0253

eC

C.1293
C.2154
0.3756
0.u409ky
O.5n62
D.6152
C.671C
0.7189
0.7612

-112-

CADMIUM
eEmMu 3.00
FRACT FRACTM
0.3197 0.3161
0.106u4 0.08u9
0.073u 0.018%
0.0¢89 0.CCa9
0.0705 0.0co!
0.0730 0.CcCoo
0.07u6 0.0C00
C.0752 0.C0a0
0.0768 0.SCoo
EMU 3.0C
FRACT FRACTM
0.4829 O.u4802
0.1608 0. 1564
0.0816 0.0371
0.0693 0.CC18
g.0705 C.CCOl
0.0729 C.CCOC
J.07ué C.CC00
0.0759 g.CC.C
0.0768 C.CCOC
CMU 3.03
FRACT FRACTM
0.5828 0.5&07
0.2182 0.2373
g.09C3 C.C5u6
0.0696 C.Cc27
0.0705 C.CCo2
G.0729 0.CCcOoc
0.07u46 c.Ccoe
C.0759 0.LCO0o
0.07¢8 0.C000
EMU 3.CO0
FRACT FRACTM
0.6989 0.697h4
0.3167 0.3162
£.1095 p.08ers
0.0703 0.00u¢
0.0706 0.CC03
0.0730 0.CCOoo
0.0746 0.CCCC
0.0752 0.Ccoa
C.0768 0.CCoc

CYLINDERS (H/D 2) 2 2 1

H/D 2
RMOE

0.0006
0.0000
0.ctooc
0.0C00
0.0000
0.0000
0.00COo
-0.0000
-0.0000

H/D 2
RMOE

0.0011
0.0003
0.0000
0.0000
0.0000
0.CoCo
0.0000
~-0.00C0
-0.04c0

H/O 2
RMOE

0.0018
0.0006
0.CCCco
o.00ce
0.0000
0.C000
0.000C
-0.C0oeo
-0.0000

H/D 2
RMOE

0.0032
0.00t2
0.0CO01
0.Ccooo
0.0c00
0. 00C0
0.C0COo
-0.0000
-0.0C00

RTOT

7.60968C-01
5.37655E-01
L4,826u47E-0I
4.48513E-01
4,30321C-Ul
4,05570E-01
3.88348E-01
3.75205E~01
3.64623E-U1

RTOT

1.00179C 0O
5.83327E-01
4.91770€E-DI
L.48923E-01
4,30348E-01
4.05572E-0]
3.883u9€-01
3. 75206E~Ct
3.6u6235-01

RTOT

1.24262€E Q0O
6.29000E-01
5.00893E~01
4.4933LE-]I
4.30374E-01
4,05575€6~01
3.883u9E-01
3.75206E-01
3.64623E-01

RTOT

1.72427E 0O
7.203u5E-01
5.19138E-01
4.50156E-01
4.30428E-01
4.05580E-0!
3.88351€E~01
3.75207e-01
3.64624E-01

0 200



EFFECTIVE ENERCY CUTGCFFS FOR

CRC 10.

1C.CO
15.00
20.00
3C.CO
LC.COo
6C.0C
8C.00
}CC.C0
12C.C0

CrRC 20.

L

1C.CD
15.C0
2C.CO
3C.00
4C.00
60.CC
8C.CO
1CC.CO
12C.00

CRC 30.
L

1C.006

1£.00

2C.00

3C.CC .
4LC.CO

6C.CC

8C.00
1CC.CC
12C.CO

CRC 50.
L

1C.0C
15.C0
20.00
36.00
4G.CC
6C.CC
8C.Co
1CC.CO
12C.CO

£M 0.05C6C
EC

0.26Uu45
0.3587
O0.u}l95
O.uB66
N.5338
C.6075
0.6659
0.7153
Q.7587

Erv 0.05CC
EC

0.2504
0.3379
g.up
o729
C.5224
0.6002
C.£60%
C.7119
0.7562

£¥ 0.050C
£c

0.2u455
C.3288
0.3903
0.u622
0.5125
0J.5928
0.6560
C.7085
0.7537

LM 0.050C
EC

J.2414
0.32C68
0.3789
O.bl75
0.4966
0.5797
O.cub67
C.7017
0.7487

-113-

CACMIUM
EMU 3.0C
FRACT FRACTM
0.2671 0.2652
C.1166 0.L926
0.0861 0.0u19
C.0769 0.0191
C.0757 0.012¢
C.0756 0.CC66
0.0761 0.CC39
C.0768 C.CC25
1.0775 0.CO17
EMU 3.0C
FRACT FRACTM
0.3983 0.3978
D.1682 O0.15u6
0.1071 0.07u2
C.0856 0.0360
C.0811 0.C2u3
C.0782 0.C130
C.0777 0.CC77
g.0778 0.CCu9
0.0781 0.CLC33
EMU 3.CC
FRACT FRACTHM
C.u7%4 0.4791
0.2127 0.2C3C
D.1273 0.1C09
0.0943 D.C51C
D.08¢6 C.0352
0.08C9 C.C192
B.0792 0.G115
C.0r787 g.ccr3
C.0787 0.CCu9
EMU 3.00
FRACT FRACTM
0.5736 80.5735
f.282U4 0.276C
C.1643 C.luus
Call17 0.0767
t.0978 0.C5u8
0.0865 0.C311
C.0824 c.c188
g.0807 0.0121
C.0801 0.co82

CYLINDERS
H/D 2
RMOE

0.0804
0.0266
C.03103
0.C032
0.CO1Y
0.Ca0u
0.0001
0.00c0
0.0000

H/D 2
RMOE

0.1687
0.0674
0.0266
0.0079
C.0u32
C. 0608
0.0003
0.Ccoo!
C.Cooc

H/D 2
RMCE

0.2559
0.1108
C.0u6C
0.0138
C.0057
0.0013
C.000u
C.0Go02
0.Cool

H/D 2
RMOE

J.4295
C.1989
f.088y
0.0285
C.0120
C.Co27
0.0BCce
C.CCce3
0.Gac!

(H/D 2) 2 2 1

RTOT

7.60699E-01
5.55837-U1
L.99003c-01
4L.5819%9e-01
L.36326E-01
4.08386E-01
3.89899E-U1
3.76148E-001
3.65235E-01

RTOT

1.00397€ 0O
6.20039E-01
5.24531E-01
h,68227c~-U1
b.42358E-U1
4.11203E-01
3.91451€E-01
3.77090E-01
3.658L46E-01

RTOT

1.24724E 0D
6.8u240C-01
5.50059L-01
L,783926LE-U1
Y. u8390C-31
horug21o-0y
3.930U3e-
3.78032E~-01
3.66U5TE-CH

RTOT

1.73377¢ DO
8.126U4UE-CI
6.0 TUE-D
4.98593E-3)
L, 60US53E-DI
4.19656E~-01
3.95106E-D1
3.79916E-01
3.67679E-001

0 200




EFFECTIVE ENERGY CUTOFFS FOR

CRrRO 10.

1
o

10.00
15.00
20.00
30.00
40.00
60.08
80.00
£o0.00
20.00

CRO 20.

10.00
15.00
20.00
30.00
40.00
60.0C
€0.00
0t.dc
20.CC

——

CrROQ 30.

10.C0
15.00
20.CC
30.00
45.00
60.00
80.CC
00.Co
20.0C

CRO 50.
L

10.00
15.C0
20.00
30.C0C
40.00
60.00
80.00
1C0.CO
120.00

gEM 0.C75C

EC

0.3158
G.3721
O.u06Y4
C.u541
0.u929
0D.56C1
0.6193
0.6725
C.7207

F¥ C.075C

tC

0.3112
0.3667
0.399¢8
Oolly)
0.u790
0.5391
0.5730
0.6u3L
0.6912

EM C.0750

EC

C.309u
C.36u7
(3973
0.u399
G.u731
C.5290
0.5786
0.£254
g0.6708

EM D0.G75C

EC

G.3080C
C.3630
(.3950
C.u363
f.u678
05176
0.5643
0.6058
0.6u60

-114-

CADM1IUM
EMU 3.CC
FRACT FRACTM
0.2370 0.2260
C.1712 O.1474L
C.1L499 C.1201
C.1321 0.C972
0.12141 g.ceg2r
G.10069 0.0¢20
C.0985 .GurY
C.0933 0.0373
0.09C0 C.C295
EMU 3.00
FRACT FRACTM
0.3084 C.3017
C.23305 0.2139
0.2C38 C.i182C
C.1798 0.1535
0.1631 0.13u0
C.1386 C.I1Cuu
0.1222 L.CE3C
0.1112 0.C¢7C
C.1037 0.05u5
EMU 3.0C
FRACT FRACTM
0.3460 0.3411
0.2673 Oe25Ll
0.2u03 D.2228
B.2157 0.194C
C.1970 B.1726
C.1066U 0.1378
O.)luuy O.1117
0.1286 g0.C916
Jel1 Tl 0.0759
EMU 3.0C
FRACT FRACTM
0.3850 0.3818
0.3103 0.3013
286U 0.2736
C.2656 0.2u49!
C.2u73 0.2285
C.2124 0.1899
C.1835 0.1577
0.1610 Ue.1322C
0.1439 O.1114

CYLINDERS (H/D 2) 2 2 1

H/D 2
RMOE

O.L2LYy
0.2u463
0. 1686
0.0965
0.061C
c.0277
C.0139
B0.0074
0.C0u2

H/D 2
RMOE

D.8719
0.5125
0.3552
0.2398
0.1375
0.0671
C.0356
0.0197
0.0113

H/D 2
RMOE

1.3202
0. 78CC
0.5436
0.3254
0.2166
0. 1099
0.0608
0.0350
0.0206

H/D 2
RMOE

2.2174
1.3160
0.7215
0.5580C
0.3771
0.1983
0. t150
0.0699
0.0434

RTOT

9. 46326E£-01
7.13776E-01
6.25292E-01
5.42200E-01
4,96u4u9E-01
4.43779E-01
b.13132€e-01
3.92u4u4E-0I
3.771926C-01

RTOT

1.37529E OO
9.359212E-Ul
7.77108E-01
6.36301£~-01
5.626U2E-11
L.8]989E-0I
L,37918€E-0I
4,.09683E-01
3.89768E~01

RTOT

1..80u25E CO
1. 15806E OO
9.28924E-31
7.304CI1E-O
6.28756E-01
5.2020CE-01
4.62703E-01
4.26922E-01
4,.02340E-01

RTOT

2.66217E GO
1.603235C 00
1.23256E 0O
9.18601E-DI
7.61064E-01
5.96621E-01
5.1227T4E-UI
4,61400L-01
4,27484E-01

0 200




EFFECTIVE

CRG 10.
L

1C.00
15.00
2C.CC
3C.CC0
4C. GO
6L.00
8C.CO
1CC.C0
12C.00

CRC 20.
L

iC.CC
15.C0
2C.C0
3C.00
4c.0oc
6L.00
8C.C0
1CE.CC
12C.CC

CRrRC 30.

1C.00
15.C0
2C.CC
3Cc.0o
uC.Cuo
6C.CC
8C.CC
1CC.C0
12C.GCC0

ENERCY CUTOFFS FOR

EM DO
£c

C.3395
C.384C
0.4130
0.u4555
C.u893
0.5u46
0.5912
C.6328
C.67T14

t~ 0.
EcC

0.3372
J.3816
C.u10)
C.u513%
J.4836
G.53255
0.5780
J0.4155
0.6497

£V 0.
£EC

0.336u
0.3208
C.uC92
QU498
DeuE)h
0.5220
0.5727
0D.4085
N.&u0&

£V 3.
EC

0.3357
0.3801
0.u4p83
0.4u4856
0.u4727
0.5290
0.5686
C.6025
0.6327

1CCC E
FRACT

1.2253
C.20¢1
C.2010
0.1945
0.1869
C.1708
0.1566
O.1449
0.1352

1CCC L
FRACT

C.2669
0.25114
0.2500
D.2u27
.2u452
C.2333
T2 13U
£.1975
Fe1831

fcoc E
FRACT

C.2855
0.2029
2052
C.2803
N.27929
0e2€¢72
0.2536
8.2370
0.221C

1CCC E
FRACT

0.3029
Qe2?2u4y
0.3008
0.3134
0.3188
0.3170
£.3065
N.2922
0.2765

-115-~

CADMIUM
MU 3.0C
FRACTM

f.217C
O.l&ed
O0.1796
D.1691
0.1590
0.13295
0.1224
0.1C8C
C.0958

MU 3.CC
FRACTM

C.2621
0.2403
D.23l)|
0.2324
C.2258
0.2077
0.1€83
0.17082
C.1538

MU 3.CU
FRACTH

C.2621
0.2650
0.2¢u8
D.2672
U.Z()U?
0.2512
C.2332
C.21k¢
O0.1968

MU 3.C0
FRACTM

0.3C08
0.2892
0.2737
G.3Cuy
C.3084
f.30uC
0.2914
0.2753
0.2580

CYLINDERS
H/D 2
RMOE

1.0688
0. 76CC
0.59u49
0.u4087
0.3018
O.1212
0.0837
N.0595

H/D 2

RMOE

2.1613
le539]

1.2082
0.8367
0.624C
0.3882
02627
D.1869
0.1371

H/D 2
RMOL

3.2546
2.319C
1.8222
142659
Oe?u71
C.57245
D.u4C67
0.2727
0.2178

H/D 2
RMOE

S5.4414
3.8788
3.0507
2.1242
15950
1.C082
0.6956
0.5060
0.3811

(H/D 2) 2 2t

RTOT

133441 OO
1.0u458E OO
9.0u478E-01
7.50023E-01
6.594 73E-01
5.54177E-0t
L,.938351C-01
b.54286E-UI
L.26159E-CI

RTOT

2. 158LU9F UC
1.59994E (7
1.33643% 0O
1.052120 GC
8.88685E -1
7.02771£-C1
5.99316E-C1
5.333671:-21
L, BT6255-11

RTOT

2.981 778 UG
2.15529£ CC
. 76838E UG
12354218 30
l.1179CE 00
8.51u04C-01
7.04801£-01
be 1244 8E-(}
5.49230E£-01

RTOT

L,62913L CC
3.266U0E OC
2.63228C 0O
1.95840€ QC
1.57632E 00
l.14863L 0C
9. 15770C-01
7. 70609E-01
6.72302E-C)

g 200



EFFECTIVE ENERCY CUTOFFS FOR

CRQ 10.

L

10.00
15.00
20.00
3g.00
ud.00
60.00
80.00
00.00
20.00

CrRO 20.
L

10.00
15.00
20.00
30.00
40.00
60.0C
80.00C
108.00
120.00

CrRQ 30.
L

10.00
15,00
20.00
3C.00
4C.0u
6C.C0
8C.CO
CC.00
2C.CO

CRO 50.
L

10.00
1£.00
240.00
30.00
40.0c
60.0C
g0.0oc
1C0.0C
120.00

EM 0.0253
EC

0.1861
0.3506
G.u34hb
0.5031
3.5L465
0.6153
0.671C
0.7189
0.7612

g™ 0.02532
EC

Q.1u477
0.2984
O.u18s
0.5022
0.5u460
0.6152
a.6710
J.7189
O.7612

EM 0.0253
ccC

0.137C
0.2594
O.u423Y4
0.5012
C.5u63
0.6152
0.67103
0.7187
0.7612

EM C.0253

£C

0.129u
0.2155
0.3757
C.L99N
C.5u462
G.6152
0.671C
C.7189
C.7612

-116-

CADMIUNM
EMU S5.0C
FRACT FRACTHM
0.3173 GC.3172
C.1C60 0.085C
C.0734 0.C189
C.0689 0.CCC9
0.0705 C.CCOH
0.073C c.Cccoc
C.O07u¢ 0.Ccoc
0.3759 0.C£C00
0.0768 g.ccoe
EMU 5.CC
FRACT FRACTM
O.u4815 C.u815
0.1603 0.1565
0.0815 0.0371
0.0693 g.ccie
0.0705 0.CCO1
C.0729 0.CCOC
0.07ué 0.Cc.oa
0.0759 0.CCa0
0.07568 0.cccC
EMU 5.CC
FRACT FRACTM
0.5820 0.5819
0.21178 0.2175
0.09C2 L.C5u¢
0.0696 0.CC27
0.07C5 0.CC02
0.0729 C.CCCo
0.07u46 0.CCce
C.0759 C.Cccoo
0.0768 0.CCCO
EMU 5.CC
FRACT FRACTM
0.6985 0.6985
0.3164 Ue3164
C.1074 C.0878
0.C703 0.C0u¢
0.07C6 0.CC03
C.0730 G.CCGOo
C.GCT7u6 0.CCce
C.0759 0.CCoo
0.0748 0.CCCC

CYLINDECRS
H/D 2
RMOE

0.0006
0.C00co
0.CCCOo
0.03C0
0.0Ccoe
0. 0C00
0.CCto
-0.CECOo
-0.C00o

H/D 2
RMOE

0.0011
0.0c03
0.0000
0.CCoOo
0.00Cco
8.0000
J.0000
-0.08000
-0.Coo

H/D 2
RMOE

0.0018
0.0006
0.COco
0.CLOoo
C.Ccoon
g.0cac
C.(oceo
-0.0000
-0.0000

H/D 2
RMOC

0.0032
0.00¢t2
0.Ccol
0.0a00
0.0000
0.0000
N.Gace
-0.03800
-C. 0000

(H/O 2) 2 2 1 0 200

RTOT

7.58296E-01
5.37308E-01
4.82599-01
L.u8512E-01
4,30321E-CI
4,05570E-01
3.883u48E-{11
3.75245E-01
3.6U623E-01

RTOT

?.99121-01
5.82981E-01
4.91722E-01
4. u8922E-01
L.303u8e-01
4.05572E-01
3.88349E-01
3.75206E-U
3.6u623E-01

RTOT

1.23995E QO
6.28654E-T1
5.0084uE-]]
L.u9333E-01
4.3037u£-01
4.05575E-0¢
3.883u9&c-0t
3.752C6E-04
3.6u4623C-01

RTOT

te72160E 00
T« 19299E-0}
5.19090E-01
4.50155E-01)
4.30u28L-0C1
4.05580E-Ul
3.88351E-01
3.752037E-31
3.6062LE-CI



EFFECTIVE ENERCGY CUTOFFS FGR

CRC )C.

L

1C.CO
15.00
2C.CO
3C.CC
4C.CC
6C.C0
8C.CO
10C.C0
12C.00

CkC 20.
L

1C.00
15.20
2C.CO
3C.00
uC.C0
6C.00
8C.CC
}CC.DQ
12C.00

CRC 30.

IC.0U
15.00
2C.00
3C.0NnC
4G.00
6C.CO
8C.C0
CC.00
2C. 0O

——

CRC 50.
L

1C.CO
15.00
2G.00
3C.0C
6C.00
8C.CC
1CC.CC
12C. GG

EV N.C50C
Ec

0.26u47
0.3588
0.u195
G.uB66
C.5338
8.60U75
0.6657
0.7153
0.7587

Ev 0.05CC
EC

£.2505
£.338C
O.u0
g.u729
C.5224
C.60CC
0.6609
0.7119
N.7562

e 0.050C
EC

C.2u50
C.3288
N.3903
C.ué622
C.5125
C.5928
f.6560
C.7C085
0.7537

£V 0.050C
EC

0.2408
0.3208
0.3789
C.uu7s
ND.u9é6
G.5797
f.eu67
c.moi7
J.7487
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CACMIUM
EMU 5.CC
FRACT FRACTM
C.2666 0.2655
0.1165 0.C926
0.0861 0.cu19
0.G71¢9 0.Cto
0.0757 C.012¢
0.0756 C.CC66
C.O0761 C.CC39
0.0768 0.C8C25
0.0775 0.CC17
EMU 5.0C
FRACT FRACTM
C.3980 0.358C
O.1681 U.15u¢
0.1071 0.07u2
0.0856 0.8360
0.0811 0.02u3
C.0782 £C.0130
0.0777 0.CC77
0.0778 0.C0u9
C.0781 0.CC33
EMU S.CC
FRACT FRACTM
C.u732 U.4792
0.2126 0.2C30C
0.1273 0.10089
C.09Uu3 G.C51C
£.0866 0.C352
C.08C9 0.c192
C.Nn792 0.GHiS
C.078¢ C.CCT3
g.0787 C.CCu?
EMU 5.03
FRACT FRACTM
C.5735 0.573¢%
$.282% 0.2760
C.l6L32 C.1445
Cet 17 O.0767
0.0978 0.C548
C.C865 C.034H1
0.C82y c.ci18s
c.oenr C.L121
C.0801 0.CC82

CYLINDERS
H/D 2
RMOL

GC.080u
0.0266
C.0103
0.0332
C.001u
C.0004
C.0001
0. Guco
0.0360

H/D 2
RMOE

0.1687
C.06T7u
0.0266
C.0079
0.0032
0.5u08
0.0003
C.n00i
0.G0C0

H/D 2
RMOE

0.2562
C.1108
0.0u6C
0.0138
0.0057
0.0313
0.C00u
0.04r2
0.L0CH

H/D 2
RMOE

O.u3C!
Ce 1989
C.cesy
0.0285
0.0120
C.0027
0.0c08
0.G0G3
0.00C!

(H/D 2) 2 2 1

RTOT

7.60131C-0t
5.55759e-01
L.98991E-01
4.581798E-0!
L.36326E-01
4.08386E-01
3.89899e~-01
3.76148E-0]
3.65235€-01

RTOT

1.00340c 00
6.19961E-0C1
5.2u519€E~-01
4,6829276-01
L. 42358E-31
4. 112C3E-01
3.91u451C-01
3.77090E-D1
3.658u46E-01

RTOT

l.24667E OU
6.8u4162c~11
5. 500k 6E-01
b.78376E£-01
Yb.u8390E-01
L,1u021E-{1
3.93003C-01
3.78042£-3)
3.66457E-G1

RTOT

1.73320€E CO
8.12566E-01
6.01102E-D1
4.98593E-31
L. 60453E-01
L,19656E£-01
3.96106E-DI
3.79916E-Ct
3.676T79E-0I

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CRO 10.
L

10.0C
15.00
20.00
30.00
40.0C
60.00
8C.0C
gg.Co
20.00

CRrRO 20.

10.0C
15.00
20.00
30.00
40.00
60.0C
80.0C
00.00
20.00

CRO 30.

10.00
15.00
20.00
30.00
40.00
60,00
80.00
0a.qao
20.00

— —

CRQ 50.
L

10.30
15.00
20.00
30.00
L4G.00
6C.00
80.00
10C.C0
120.00

g™ 0.075C
EC

0.3124
C.3782
g.ut17
O.u576
C.u4952
C.561C
0.61956
0.672¢
C.7207

&v 0.075C

EC

0.3090
0.3692
0.u4026
0.u4u60
0.u803
0.5396
0.5932
0.61&35
0.6912

EM 0.075C

EC

C.308C
.3661
1.3992
O.4lu13
O.u740
0.5294
g.5788
0.6256
c.c708

EM 0.075C

EC

0.3071
0.3637
0.3962
0.L371
g.u684
0.5199
C.56uLy
0.6059
C.6u6C
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CADMIUM
EMU 5.C0
FRACT FRACTM
C.2284 0.2284
0.1607 0.1594
Ce.lu2y C.1279
0.1283 0.1C0u
C.1191 O0.C8u41
0.1063 0.0¢23
0.0983 0.0u77
0.C932 c.c373
0.09C8 0.C295
EMU 5.CO0
FRACT FRACTM
0.3043 0.30u3
C.2232 0.2232
0.1981 0.1896
0.1766 0.1570
O.1614 0.1357
C.1380 0.1Cu8
C.1220 C.Ge3l
O0.1111 0.C¢70
d.1037 0.C5u45
EMU 5.0C
FRACT FRACTM
0.3437 O.3u437
0.2618 0.2¢18
0.2358 0.2296
0.2131 0.1974
0.1954 D.i1743
0.1660 0.1283
O.1b42 O.1118
0.1286 g.co v
C.1174 0.0759
EMU 5.00
FRACT FRACTM
0.3839 0.3839
0.3069 0. 3069
0.2833 0.2793
0.2637 0.2522
0.2u63 C.2302
0.2120 0.1903
0.183y 0.1578
0.1610 0.1321
0.1438 C.111h

CYLINDERS (H/D 2) 2 2 1

H/D 2
RMOE

O.u51h
0.2352
C.1616
0.0937
N.0598
N.0275
0.0138
0.007u
D.00u42

H/D 2
RMOE

0.9214
0.5052
O.3475
0.2066
0. 1360
0.0668
0.0355
g0.0197
0.0113

H/D 2
RMOE

1.391C
0. 7764
0.5357
8.3219
0.2151
0.1095
0.0607
0.0350
0.020¢6

H/D 2
RMOE

2.3299
13177
0.9135
0.55u5
D.3754
0.198C
O.1149
0.0698
0.0u34

RTOT

9.15857E~01
6.95972e~-01
6. 14209E-01
5.37u439-01
4,Qu23uE-O1
4.43233C-01
L, 12984E-DI
3.924U2€-01
3.77183E-01

RTOT

1.34482E 00
9.18116E-01
7.66025€-C)
6.31539E-01
5.60387C-C1
L, 8luLLE-T
4,377 70e-01
4, 096u41E-01
3.89755E-0!

RTOT

1.77378€E 0O
1.14026€ 00
9.17842E-01
7.25639€-01
6.26541E-01
5.1965u4E-01
4.62555€E-01
4.26879e-ClI
4.02327e-01

RTOT

2.6317CE 0O
1.58455E CO
1.221u47€ 0O
9.13840€E-01
7.58849c-01
5.96075E-01
5.12126E-01
L.61357e-01
L,27471E-D}

0 200



EFFECTIVE ENERGY CUTOQOFFS FCR

CRC 13.

L

1C.CC
I5.00
2C.CC
3C.C0
4C.0B
6C.CC
8C.CC
ICC.CO0
J2C.0C

CRC 20.
L

1C.CC
15.C0
2C.00
3C.0C
4C.CO
6C.00
8C.CO
1CC.C0
12C.CC

CrRC 30.
L

1C.00
15.CC
2C.CC
3c.CtC
LC.00
6C.00
8C.00
1CC. 0
12C.00

CRC 50.
L

iC.CcC
1£.C0
2C.CG
3C.CH
LG.00
6C.00
8C.CD
1CC.CO
12C.00

e C.
£EC

0.3362
C.3825
0.u128
J.u587
Oouo79
0.5518
0.59%267
0.6371
O.67u47

L
EC

0.335y
0.3807
N.u099
G.n525
0.4870
0.5392
0.5810
0.6178
C.651Uu

EM O.
Lc

N.3351
0.3802
J.u087
0.u505
N.u4835
G.5345
CoSTU?
0.6101
O.eb18

t-.'\’ D.
£C

0.3352
0.3797
D.h082
QallB9
0.4E09
80.5305
0.5697
C.h034
C.633u
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CACMIUM
100C EMU 5.C0
FRACT FRACTM
0.2220 G.222C
0.1963 C.1963
0.1886 C.188¢
G.181C G.l181C
0.1 7456 C.1746
C.1627 0.iu83
C.151b 0.1273
O.1U1Y 0.1108
J.1230 C.0974
1CCC EMU 5.00C
FRACT FRACTM
C.2663 C.2663
0.2u66 G.2L66
J.2437 Ce.2u37
0.2u416 02416
£.2373 C.2373
0.224Y 0.2160
0.209U4 0.1933
O.1947 0.1732
C.1812 0.1557
10CT EMU 5.C08
FRACT FRACTHM
0.285¢6 0.2856
0.2723 C.2733
Ne2710 0.271C
0.2748 0.2742
0.274 27k
C.26u7 U.2587
C.2504 0.2379
C.23u8 D.2176
De.2194 0.1987
1CCC EMU S5.CC
FRACT FRACTM
C.3033 0.3C033
C.29s0 C.293C
£.2985 0.2985
0.31CC C.310C
C.315Uu 0.3154
C.314C 0.3101
C.3Cu2 0.2954
C.2905 C.2779
J.275%3 0.2598

CYLINDERS
H/D 2
RMOE

1.2403
0.83u48
0.6307
O.uiCy
C.2870
O.1758
0.1170
O0.0814
0.0582

H/D 2
RMOE

2.4916
1.6866
1.2837
0.8536
0.6159
0.3797
(.2582
O. 15842
0.1356

H/D 2
RMOE

3.7u26
2.5384
1.937)
« 2961
0.9u438
0.5857
C.ul19
0.2898
O.2161

H/D 2
RMOL

6.2438
4.2418
3.2432
2.1813
145992
0.2992
0.6909
0.58032
0.3793

(H/D 2) 2 2 1

RTOT

1.26193E 0O
9.88235e-01
8.59740E-01
7.20445E-01
6.39013E-01
5.43527C-01
L.B7T81E-0t
4,5083CE-01
4,2u389E-0

RTOT

2.08560E 4n
1.5u359%9€ 00
1.29149€ U5
1.C2254t QC
8.68225C-01
6.921 320~
5.93376E-01
5.297106L-U1
4.8562uE-01

RTOT

2.90928E UC
2.C9895E CO
1.72364E QG
te32463%E O
l.097ukE OC
8.40752E-001
6.98B86CE-LI
6.08991E-01
S.47160E-CI

RTOT

4.5566ug 0O
3.20966E 00
2.58755E DO
1.92882€E 00
1.55586E 0O
1.137728E 0O
9.07?83CE-01
Te67152E-01
6.70231E-01

C 200
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EFFECTIVE ENERCY CUTOFFS FOR CACMIUM CYLINDERS (H/D 2}y 2 2 t 0O 200

CRO 10. Ev 0.0252 EMuUIC.0C H/D 2
L EC FRACT FRACTM RMOE RTOT
10.00 O0.1374 0.3175 0.3175 (1. 00Cs 7.57553e-01
15.00 0.3507 C.1059 c.0850 0.00cc 5.37202t-01
20.00 O.u345 0.073u C.C189 0.Cboo 4.82581E-01
30.0C 0.5C31 C.0689 0.CCAa9 0.0Coo L. uB8S1IC-31
40.0C 0.5485 0.C705 0.CCa! (0.0C00 4.30321£-01
60.LC0 C.6153 0.0730 0.Cceo 0.C000 4.05570e-01
80.00 0.6710 C.07u6 0.ccna 0.0000 3.883u48C-C1
100.00 0.718% 0.0759 0.ccoo -C.00C0 3.75205€E-01
120.00 C.7612 0.0768 0.CCCOo -0.00C0o 3.6u623£-01
CrRO 20. £M 0.0252 EMUIC.O0 H/D 2
L EC FRACT FRACTM RMOE RTOT
10.00 N0.1267 C.u817 C.ugi7 0.c0 4 9.98378E-01
15.00 0.2985 C.1602 0.1565 0.0003 5.8287uE-DOI
20.00 D.u186 0.0815 0.0371 0.0000 4.91703e-01
30.C0 t.5022 C.0693 C.CCti8 0.0000 4.48922E-01
40.00 C.5u46h 0.0705 0.E£CO1 0.0000 4.30348€-01
60.00 0.6152 0.0729 0.CCca 0.00G0 4.,05572E-01
80.00 0.6710 0.0746 0.Cco00 0.0000 3.88349€-01
100.G0 0.71869 0.0759 0.GCOo0 ~0.0000 3.75206L-01
120.00 0.7612 0.0768 0.CCOoo -0.0000 3.64623E-01
CRO 30. EM 0.0252 EMUIC.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
10.00 O.1241 C.5821 0.5821 0.0022 1.23920€E 0O
15.00 0.2594 B.2176 0.2175 0.0006 6.2854T7E-CI
20.CO 0.u035 0.0902 0.05u6 0.0000 5.00826k-0C
3o.ce 0.5012 0.0696 g.0c27 0.00Co L.u9332£~01
40.00 0.5u63 c.0705 0.CCcEB2 0.00C0 4.30374E-01
60.00 0.6152 0.0729 0.0C00 0.000C 4,05575e-01
80.20 0.6710 D.07u6 0.CCOo0 0.00CcC 3.88349E-0U1
100.00 0.7189 Q.0759 0.CCOoo -0.0800c 3.75206E-01
120.00 0.7612 0.C768 0.CCO0 -0.0000 3.6u4623E-01
CRrRO 50. EM 0.0252 EMUIC.CO H/D 2
L EC FRACT FRACTM RMOE RTOT
10.00 0.1221 0.6986 0.6986 0.0039 t. 72085t 00
15.00 g.1908 0.3164 0.3164 0.0012 7.19892E-0t
20.00 0.3757 C.10%4 g.0eve D.00C! 5.19072£-01
30.0C 0.u99u £.0703 C.COue¢ 0.0080 4.50154E-01
40.0C 0.5u62 C.0706 0.0C03 D.00CC 4.30u28E-01
60.00 0.6152 0.G730 0.0coc 0.0000 4.05580c-01
80.0C 0.6710 Cc.07u6 0.CCNC 0.C0co 3.88351E-01
100.00 0.7189 0.0759 C.CCOoC -0.G000 3.75207C-CI

120.70 0.7612 0.0768 0.CCO0 -0.COoeo 3.6u620E-01
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EFFECTIVE ENERGY CUTOFFS FOR CACMIUM CYLINDERS (H/D 2) 2 2 1 0 200

CRC 10, Ev 0.CS5CC EMUIC.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
1C.CO 0.2379 C.291Y 0.2914 C.1019 6.81515E-01
15.C0 0.3243 0.0914 C.Co1y 0.Cu43Yy 4.97082€E-01
2C.CO C.u631 0.0512 0.C512 0.G055 4.53316E-01
3C.0C0 0.5528 0.053u B.C225 0.0011 4,28u50E-01
4C.CC 0.5862 0.0585 C.0i1uc 0.C00e6 4.15832e-01
6C.CC 0.&6u401 0.0659 0.LCC679 0.0002 3.97732E-31
8C.C0 C.6866 0.070u 0.CCuC 0.C001 3.83958e-01
1CC.0C G.7287 0.0734 C.CC25 0. 20060 3.72691E-01
12C.C0 D.767u 0.0753 0.Gc17 0.C000 3.63164E-01
CRC 2C. gM 0.050C EMUIC.CE H/D 2
L EC FRACT FRACTM RMOZL RTOT
1C.CC C.2365 D.L22Y S.u4294 0.20u1 9.24783E-U1
15.00 0.3152 0.1563 C.1563 0.0939 5.61284E-01
2C.00 0.3871 C.07¢0 0.C76C 0.C3u3 L4, 788uuF-31
3C.CC U.5307 C.0€05 C.0u31 0.0032 L4,38549E-0t
4C.CC 0.571C 0.0632 C.C2r2 0.0015 4.2186UE-31
6C.CC Jd.6316 C.0683 0.C136 0.0CC5 L.00550€E-01
8C.0C 0.c813 0.07172 0.CC79 0.00GC2 3.85510E-01
ICC.0C 0.7251 O.0743 0.CCsC0 0.0001 3.73633E-01
12C.0C D.76u8 N.0759 0.CG033 C. 0300 3.63775e-01
CRC 30. EM 0.050C EMUI0.00 H/D 2
L £c FRACT FRACTM RMOL RTOT
I1C.CC 0.23¢1 0.5099 0.5C99 0.3063 1. 16805E CO
15.CC 0.3125 C.2C83 0.2C83 0. 1440 6.25486E-01
2C.00 0.3750 C.1009 C.1C09 0.0601 5.04372E-U1
3C.00 0.5117 0.0682 0.0616 0.0064 L.u86uBE-CI
n .00 C.5571 0.04680 0.LU397 0.C02¢ 4,278%6E-C)
6C.CO 0.62325 C.n70a 0.C202 0. 0008 4.03367£-0)
8C.00 0.6761 0.0734 nD.G118 0.0003 3.87062E-C1I
1C6C.CC C.7215 C.D752 0.CCry C.GCo! 3.7u45758-01
12C.0C C.7623 0.0766 0.CCSC 0.0001 3.64386E-01
CRC 50. cM 0.0508C EMUILC.GO H/D 2
L £EC FRACT FRACTM RMOE RTOT
1C.COC C.2357 0.5999 0.5999 0.5107 1.65459€E 00
15.C0O C.3105 0.2857 0.2857 0.2439 7.53890E-0I
2C.CC C.3610 Oe.14u8 C.1448 C.1103 5.55u27E-C1
3C.CO g.us78 0.0852 8.0852 0.0252 L4, 688u5E-U1
4C.CO 0.5336 0.0783 0.Cé623 D.0068 4.39959E-11
6C.CO 0.60¢€1 C.0760 0.(328 0.0017 4,.09003E-01
8C.CO L.6660 D.0764 0.C193 0.0006 3.90166E-01
{1CC.00 C.7146 c.0rri 0123 C.0CC2 3. 76U460E-01

12C.CO 0.7574 g0.0779 0.0083 0.0001 3.656038E-31



EFFECTIVE ENERCY CUTOFFS FOR

CRO 10.
L

10.00
15.0C
20.C0
30.CC
4g0.Co
60.00
80.CO
100.CO
12C.C0G

CRO 20.

10.CC
15.00
20.CC
30.00
4g0.00
60.C0a
80.CO
103.C0
120.C0

CrO 30.
L

10,00
15.00
20.00
30.00
40.0C0
60.00
80.0U
100.00
120.00

CRO 50.
L

10.CO
15.C0
20.00
30.00
40.00
60.006
80.0C03
100.C3
120,700

Ev C.C75C
EC

C.306u4
G.3618
L3905
0.u378
C.u473u
0.5u¢e0
0.6787
0.7875
0.8262

EM 0.075C
EC

0.3061
0.361C
0.3930
C.u3u0
C.buo658
0.5217
0.5805
U.6695
.7773

EM D.075C

EC

C.30560
0.3608
0.3%3925
C.u4327
O.ub3y
C.5150
0.5636
0.6193
C.7102

EV 0.275C

EC

0.3059
0.3606
L.3921
0.u318
O0.u4616
0.5100
0.5522
0.59u3
0.6415
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CACMIUM
EMUIC.CO
FRACT FRACTM
0.2536 C.2536
C.1631 O.1634
C.1307 0.1307
C.1023 0.1C23
Cc.0858 0.08s58
0.0667 0.C667
C.0594 0.C594
C.0609 C.3u59
G.0¢3D 0.C3u4¢
EMUIC.00
FRACT FRACTM
0.3286 C.3286
C.23u46 0.234¢6
0.1985 0.1985
C.1638 0.1¢€38
Col b0 01401
0.1C72 0.1C72
C.C876 0.C876
0.0772 C.0772
0.07u8 0.0¢50
cMUI0..0C
FRACT FRACTM
« 3645 G.3€45
0.2753 0.2753
C.2u411 C.2u11
C.2072 0.2C72
C.1816 g.1816
C.tbiv O.1417
C.1147 Q.17
C.0973 0.C973
C.0876 0.C876
EMUIC.CC
FRACT FRACTM
0.3997 0.3597
0.3197 0.3197
0.2918 C.2918
C.26u6 0.26u¢
0.2u408 G.2u08
C. 1964 0.1964
0.1613 0.1613
C.i35H O.1354
Coetl?d 1171

CYLINDERS
H/D 2
RMOE

0.6249
0.3u489
0.23u2
0.1329
0.0839
0.03u8
C.0079
0.C022
c.ca13

H/D 2
RMOE

12519
G. 7020
Q.u4743
0.2745
0. 1790
0.0869
0.0u29
0.0158
C.00u6

H/D 2
RMOE

1.879C
1.05L49Q
O.710y
O.4161}
C.274C
0.1383
0.0751
0.0390
O0.0142

H/D 2
RMOL

3.1327
1.7612
le19uy
0.699C
g.u638
0.2405
G.1385
0.0823
0.0u71

(H/D 2) 2 21

RTOT

7.93u51E-01
5.85243E-01
5.13546E-01
4.53150e-01
b.22601E~-01
3.89671£-01
3.71532e~-01
3.59524€E-C1I
3.50630€-0t

RTOI

1.22241E 0N
8.07387E-01
6.65362E-01
5.47251E-01
4.88755€-01
L.27881E-LI
3.96317E-01
3.767¢3E-01
3.63202€-81

RTOT

1.65137€ 00U
1.02953E 120
8.171 79E-01
6.41351E~-0U1
5.54909E-C1
4.66092E-01
4,211 J3E-C1
3.9u002E-01
3.7577TuE-D1

RTOT

2.5093CE 0O
teu7382C N0
1.12081c GC
8.29551&E-CI
6.87217E-01
S5.u42513E-01
4, 70673E-01
4,284 (9E-01
L.0091 8E-]

0 200



EFFECTIVE ENERCY CUTCFFS FCR

CRC 10.
L

IC.CC
15.03
2C.00
3C6.0a0
LC.N0
6C.0C
8C.CO
1CC. 80
12C.00

CRC 20.
L

IC.CO
15.CC
2C.00
3C.00
4C.00
6C.C
8C.0C
1CC.CO
12C.00

CRC 30.
L

1C.00
15.CC
2C.00
3C.Co
4C.0C3
6C.0C
8C.00O
1CC.COo
12C.00

CRC 50.
L

IC.0C
15.0C
2C.CC
3C.00
LC.ac
6C.CC
8C.CC
1CC.C0
12C.00

eV O.
EC

C.33u48
0.3793
0.u375
Oeulu78
O0.4790
0.5290
0.5703
0.¢07¢
0.6u433

£~ 0.
EC

0.3347
0.3792
C.uCT73
O.ub7i
0.u780
0.52¢6
C.5658
0.5998
0.63CR

Ev O.
EC

0.33u7
0.3791
O.u072
C.ulu70
OQ.u776
0.52548
0.5643
C.5973
0.62692

EM 0.
EC

0.33u6
0.3790
g.u071
O.uybg
C.u77y
£.5252
0.5632
D.5954
0.62u40

-123-

CADMIUM
100C EMUIC.CD
FRACT FRACTM
0.2u418 O0.2418
C.21u8 O0.21u48
0.2052 0.2052
0.1918 B.1918
1779 0.1779
B.1517 O.1517
C.1299 0.1299
D.1127 O.1127
0.0993 0.C993
ICCC EMUIC.CC
FRACT FRACTM
C.2807 0.2807
0.262C 0.2620
Ce2595 0.2595
0.2560 J.2560
0.2u81 0.2481
80.2254 0.2254
C.201U4 0.2C1u
01794 0.1794
0.1602 0.1¢602
ICCC SMUIC.CO
FRACTY FRACTM
0.2966 0.2966
£.2828 0.2828
Coc8uU 0.2844
C.2886 0.2E86
0.2860 0.2€60
C.2703 0.2703
G.2u90 C.249C
£.2269 0.2269
0.2061 G.2C61
1CCC EMUIC.CO
FRACT FRACTM
0.3106 0.31C6
0.3018 C.3C18
0.308u 0.3C8u4
0.3213 0.3213
D.326U4 0.3264
0.3222 0.3222
C.3081 0. 308}
C.2899 0.2€899
C.2703 0.2703

CYLINGDERS
H/D 2
RMOL

1.7279
11629
0.881Uu
0.5836
0.b225
0.2526
O. 1664
O0.1152
0.Us819

H/D 2
RMOL

3.45¢(2
2.3279
1.7653
let 16
0.8502
0.5130
0.3u24
O0.2u422
0.1776

H/D 2
RMOE

5.1858
3.4926
2.6503
1« 759C
1.2782
Ce7731
0.5182
0.3689
0.2730

H/D 2
RMOE

8.6LU4E
5.8236
L,ui9j
2.9343
2.1333
1.2933
0.8698
0.6221
0.4635

(H/D 2) 2 2 1

RTOT

1.14071E 0OC
8. T1849E-[1
T.u47910E-01
6. 16992E-UI
5.43065E-01
L.6C411E-CI
L. 15279E-01
3.86920€E-01
3.67467E-01

RTOT

1.926439E QU
1.42720E Q2C
le17986LC JC
9.19086E-01t
T.722775-01
6.09023e-D1
5.2376kE-01
L.66001E-T1
4,290E2E-01

RTOT

2.78807C UD
1.98256k 0O
TebliBiC OC
1.22118C OC
1.00149E OOC
7.57635L-01
6.26248E-01
5.45381E-01
4.90538E-31

RTOT

L.u3543E 3GC
3.093272 00
2.,475728 Q0
1.82537t 0O
1.u45991€ 0OC
1.05486E 00
8.37218E-01
T.03243E-01
6. 13609E-01

0 200



EFFECTIVE

CRO

10.0C
15.00
20.00
30.00
L4C.00
60.00
8C.00
£C.00
2C.00

CRO

10.00
15.C0
2C.00
30.0C
4C.CO
6C.00
80.00
cc.00
2C.0C

CRO

10.00
15.00
2C.00
3C.00
4C0.00
6C.CO0
8C.00
CC.00
2C.00

CRO

1C.00C
15.00
2C.00
3C.00
yc.00
6C.0C
8C.00
1CC.00
12€C.00

lU.

2C.

3C.

5C.

ENLRGY
EM
€C

0.3396
0.u899
0.5564
0.63256
0.6898
C.7820
0.8569
0.92212
0.9780

EM

tC

0.2616
0. 4636
0.5506
0.6322
0.56898
D.782C
0.8569
0.9212
C.9780

EM

eC

C.2169
C.u392
C.5uus8
0.6319
D.6898
0.7820
0.8569
0.9212
0.9780

EM
EC

0.1831
0.3962
0.5334
0.6314
0.6898
0.7820
0.8569
0.9212
0.7780

CUTOFFS
0.0253
FRACT

0.1600
C.097h
0.09206
0.0917
0.0936
G.0962
0.0980
0.0993
0.1002

0.0253
FRACT

0.2529
0.1092
0.0926
0.0917
0.0936
C.0962
C.C980
0.0993
C.1002

0.0253
FRACT

0.3355
0.1218
D.09u6
0.0918
0.0936
0.0962
C.0980
C.0993
0.1002

0.0253
FRACT

C.u564
O.1492
c.oo87
0.0920
£.0936
£.0962
0.09¢0
0.0993%
C.1002

FOR

-124-

CADMIUM  SLABS
tMu - 3.00
FRACTM RMOE
0.1u436 0.ceeg
t.C28C 0. COCO
p0.0Cs53 -0.0000
0.0802 d.08000
€.cecaa C.Co00
0.ccoo -0.0000
0.C00C -0.0380C
0.6000 -0.00C0
p0.0C0C -0.0000
EMU o 3.00
FRACTM RMOE
0.2509 0.00Cu
0.C5u5 g.000n
g.0106 -0.0000
0.CO0u 0.0300
c.ctoo C.0a00
0.0Ccoo -0. 0000
C.CLCOoo -0.0000
g.0cao0 -0.0000
0.Ccoo -0.0000
EMU 3.00
FRACTM RMOE
0.3343 0.000s
0.0796 0.0000
D.0158 0.0000
0.Cccazr 0.0000
0.5C0¢ 0.0000
0.0C0G -0.0000
C.CCOC -0.0Cc00
0.CCcC -0.0000
0.Caoo -0.0000
£EMU 3.00
FRACTM RMOE
0.uss55 g.0ct13
0.126C 0. 0000
0.C261 C.000C
0.011 0.0000
0.8C0! 0.0a00
C.CCOG -0.0000
C.CCan -0.0000
0.C0C00 -0.2000

RTOT

5.45921E-01
L.545C3E-01
4,26458E-01
3.99985t~-01
3.83004c-01
3.59724E-01
3.436L6E-01
3.31448E-01
3.21669E-L1

RTOT

6.24353E-01
4,67238E-01
4,28730E-01
4.00075E-01
3.83010e-01
3.59725€E-T1
3.436L6E-0)
3.31448E-01
3.21669E-01

RTOT

7.02786E-01
4.79973E-01
4.31081E-01
4.00166C-01
3.83016E-U1
3.59726€-01
3.43647E-C1
3.31448E-0!
3.21669E~01

RTOT

8.59651E-01
5.05443E-01
4.35545€E-01
4,.00343E-3

3.83029€-01
3.59728e-C

3.436L4T7TE-U
3.31448E-{01
3.21669E-01



EFFECTIVE

CRC

1C.00
15.00
2C.0C
3C.0O
4G.00
6C.00
8C.00
1CC.G0
12C0.00

CRC

1C.0C
15.00
2C.00
30.00
40.00
60.00
8C.0C
10C.00
120.00

CRC
L

lC.DD
15.00
26.00
3C.00
4C.00
6C.00
80.00
1CC.00
12C.00

CRC
L

1C.C0
15.00
2C.00
3c.00
4C.00
6C.00
80.00
10C.0C
120.00

’U.

2C.

3C.

50.

ENERGY
EM
eC

J.359¢6
O.u725
0.5372
0.6190
0.6804
D.7768
0.8537
0.9190
1.9765

EM
EC

0.3282
0.4u408
0.5155
0.6057
0.6712
BD.7716
0.8505
0.9169
0.9752

EM
EC

0.315%
C.4206
O.u977
0.5935
D.6622
0.7666
0.8u475
D0.9214792
D.9736

EM
eC

0.3058
0.3989
O.u718
0.5714
O0.6u452
0.7567
D.8412
0.9108
0.9707

CUTOFFS
0.0500
FRACT

0.1619
G.107}
0.0980
0.0959
0.0962
£.0975
n.co87
0.0997
0.1005

0.0500
FRACT

C.2380
01291
0.1078
C.1002
0.0989
0.0987
0.0994
C.1001
0.1008

0.0500
FRACT

0.2998
C.1514
0.1179
C.10u7
0.1016
0.1000
0.1001
0.1005
0.1011

0.0500
FRACT

0.3898
0.1932
C.1383
0.1139
C.1071
0.1025
C.1015
0.1014
0.1016

FOR

-125-

CALCMIUM  SLABS
EMU  3.00
FRACTM RMOE
0.1403 0.3224
0.cus1 0.0038
0.0235 C.0012
g.arniz 1.00603
0.0C70 0.00801
0.CC33 0. 0CO00
0.ccie 0.0Cc00
0.CCHt 0.0400
0.0007 0.0000
MU 3.00
FRACTM RMOE
0.2283 0.0637
0.0873 0.0123
U.C4k9 0.0335
0.0220 0.coav
0.0138 0.0062
0.CC66 1.0000
0.0037 0.000n
0.CC23 0.00cO
C.CO15 0.00COo
MU 3.00
FRACTM RMOEL
0.2937 0.1071
B.1197 0.02u45
0.06u43 0.0069
0.0324 0.0013
0.0205 0.000u
0.0099 C.000!
0.0CS¢6 0.0000
0.0C34% 0.0uaa
0.CC22 0.60C00
eMu  3.00
FRACTM RMOE
0.3862 0.19240
D.1716 0.C5u47
0.0975 C.0170
0.05210 0.0ua30
0.0335 0.00C8
C.G16b 0.000t
0.CC92 C.CG0O0C
0.CC57 0.0C0o0
0.C037 0.000cC

RTOT

5.54713E-01
bo656uLE-T1
4L.34871£-01
4,0u521E-111
3.85711E-01
3.60932e-01
3.4u4288E-01
3.31827E-U1
3.2190%9E-01

RTOT

6. 427HSE-O)
4,89609E-01
b, u5567E-11
L.09147E-UI
3.8BU424E-DI
3.621L4I1E-D01
3.44930e-01
3.32206€£-01
3.22149E-U1

RTOT

7.30776E-01
5.13573e-01
4,56263E~-01
L,13773-01
3.91138C-0Gt
3.63349£-01
3.u45573E-01
3.32585E~01
3.22390e-01

RTOT

9.068u0t-01
5.61503E-C1
b,77655E-01t
k.23024E-U!
3.96565E-01
3.65766E-0

3.46858E-01
3.333u44E-01
3.22870tE-01




EFFECTIVE

CRG
L

10.00
15.00
2C.00
36.00
4C.00
6C.00
8C.00
1C6C.00
120.00

ey
[l
- 0
oo
[ Raw]

N 0O
a0
. .
oo
0o

10.C0
15.00
20.00
36.00
40.00
60.00
80.00
10C.00
120.00

iC.

N
O
.

3C.

ENERGY
M
EC

0.3838
O.lh2]
0.4835
0.5511
0.6111
0.7168
0.8053
0.8804
0.9u455

EM
EC

0.37u4l
0.h287
D.u4654
N.5233
0.5750
0.6726
0.7632
O0.8u4u42
0.9152

EM
£C

0.3709
0.u235
0.u58)
0.5111
0.5572
0.6Lu7
0.7307
0.8128
0.8875

EM
eC

0.3688
0.4190
0.u517
0.5002
0.5407
Q.61u47
0.6884
O.76u4u
0.8398

CUTOFFS
0.0750
FRACT

0.2107
Qa1 704
0.1539
0.1366
U.1266
0.1159
0.1108
.1082
0.1069

0.0750
FRACT

0.2833
0.2303
0.2061
O.1777
0.1587
1362
O.12u42
0.1176
0.1136

C.0750
FRACT

0.3284
0.2730
0.2u63
O0.2127
0.1884
O0.1564
0.1380
g.1272
0.1206

0.0750
FRACT

0.38140
0.3294
0.3C36
0.2676
C.2380
0.1938
0.1652
O.1u468
0.1350

FOR

-126-

CADMIUM SLABS
EMu 3.CO
FRACTM RMOE
0.1851 0.1952
0.1333 0.1035
g.1110 0.0643
0.0858 0.0293
0.C686 0.0145
C.0u55 0.00u42
0.0315 0.0015
0.0228 0.0006
0.0170 0.0003
EMU  3.00
FRACTH RMOC
0.2663 O.u4192
0.2038 0.2317
0.1750 0.1508
0.1408 0.0758
0.1166 0.0u413
0.0825 0.0133
0.05%76 0.00u6
0.0u39 0.00i8
0.0332 0.0007
eMU 3.00
FRACTM RMOE
0.3153 0.6u450
0.2518 0.3628
0.2210 0.2u408
0.1825 0.1268
01540 0.0730
0.1128 N.0262
0.08u42 0.0097
0.0635 0.0C37
C.0u8é6 0.0015
£EMU 3.00
FRACTM RMOE
0.372C 1.0979
0.3139 0.6267
0.28u7 ND.u232
0.2u4u6 0.2324
0.2118 D.1413
0.1€12 0.0582
0.1250 0.02u47
g0.co78 0.0102
0.0768 0.0043

RTOT

6.8030C4E-Gi
5.59874E-01
5.062u45E-01
L, u49u7LE-0O]
4,16784E-01
3.78341E-01
3.5531u4E-01
3.393u6g-01
3.27301E-0!

RTOT

8.939u4g-01
6. 78069E-M
5.88316C-01
L4, 99052E-01i
4.50571E-0Ot
3.96959€-01
3.66983E-01
3.472458-0)
3.3293ug-0)

RTOT

1.10758t OG
7.96265€E-01
6. T70387E-01
5.4863CE-UI
4.8u4358E~-(I
4.15576E-0)
3.78651E-D
2.551U4E-CI
3.38567E-01

RTOT

1.53486E 00
1.03266E 00
8.3u528E-01
b.4T7787E-DO1
5.51932E-01
4.52812E-01
4.01988E-01
3.70941E-0)
3.49833£-01



EFFECTIVE

CRC
L

1G.C0
15.00
2C.00
3c.00
4g.00
60.00
8C.00
J0C.0D
126.00

CROC
L

1C.00
15.00
2C.00
3c.Co
4G.0C
60.00
8GC.00
100.00
120.00

CRC
L

iC.00
15.00
20.C0
3C.00
4G.CC
60.00
80.00
16C.00
120.00

CRC
L

10.00
15.00
2C.00
30.CO
4C.COo
6C.00
8C0.CO
I1CC.00
120.00

1C.

20.

3C.

58.

ENERGY
EM
EC

0.u020
Dol Ty
0.u4806
0.5329
0.5768
0.6531
0.7223
0.7880
0.8510

cM
EC

0.3977
(APRTETS g
0.u4730
0.5212
0.560u4
0.6263
0.68u40
0.7385
0.7918

EM
EC

0.3962
O0.u397
0.4703
0.5169
0.55u43
0.615R
0.6684
g.7167
0.7634

EM
EC

0.3950
0.4380
0.4680
0.5133
0.5491
0.6069
0.65u48
0.6976
0.7376

CUTCFFS

0. 10060
FRACT

0.2508
0.2355
0.2262
0.2097
0.1952
0.1723
0.1560
Cellus
0.1362

0.1000
FRACT

0.3075
0.2975
0.2915
C.2774
0.2615
0.2315
0.2067
C.1871
g.1717

0.1000
FRACT

C.3355
C.33C9
Ne3289
0.3200
C.3063
0.2759
0.2u479
0.22u40
C.20u2

0.1000
FRACT

C.3634
0.3661
0.3703
0.3701
0.3624
0.3375
0.3094
0.2825
0.2583

-127-

CADMIUM SLABS

EMU
FRACTM

0.2306
0.2084
0.1956
0.1751
0.1574
C.1289
0.1C70
C.C897
0.0757

EMU
FRACTM

G.2949
0.2776
0.2708
b.2532
0.2347
0.2605
g.1719
C.lu8u
C.1288

£EMU
FRACTM

£.3263
C.3175
C.3131
0.3010
0.2850
0.2510
0.2198
0.1928
0.167&

EMU
FRACTM

0.3574
D.3571
0.3594
0.3568
0.3u472
0.3190
0.2883
0.2590
0.2325

3.00

RMOE

0. 6066
C.u120
0.3070
D.1217
0.1295
0.0659
0.03¢0
0.0203
C.0u17

3.60
RMOE

1.2422
0.8519
C.6u423
O.u4123
0.2873
0.1575
0.0937
0.0579
0.0363

3.00
RMOE

1.8789
1.2932
0.9793
0.63u47
O.u4476
0.2527
0.1560
ND. 1008
0.0C665

3.00
RMOE

3.1523
2.1761
1.6534
1.0814
0.7701
O.uu56
g0.28u40
0.1908
0.1322

RTOT

9.53757E-01
7.75333e-01
6.80720E-01
5.73008&t-01
5.10406E-01
4.38683E-01
3.97867E-01
2.71047E-01
3.51821E-01

RTOT

l1.44348F 0O
1. 10983€E 00
9.37569€E-01
T.46169E-01
6.37824E-D)
5.1 7643E-01
4.52089e-01
L,106u6E-01
3.8197KE-DI

RTOT

1.93321€ 0O
l.44433E 00
1.12442E 0OOC
9.19329€-01
7.652L42E-01
5.96603E-01
5.06310E~-01
4.502u5E-01
b.12126E~-01

RTOT

2.91266E 00
2.11333E 40
1.70812E 00
1.26565E 00
1.02008&t 00
7.54523E-01
6. 14753E-D1
5629444 E-CI
4,72432E-01



EFFECTIVE

CRO
L

18.00
15.00
20.00
30.00
40.00
60.00
8C.00
10C. 00
120.00

CRO
L

10.00
15.00
20.00
30.00
40.00
6C.00
8C.00
1CC.00
12C.00

CRC
L

10.00
15.00
20.00
3t.00
4C.00
6C.00
8C.0C
1CC.00
120.0C

CRC
L

10.00
15.00
20.00
3C.00
40.00
60.00
80.00
108.00
120.00

IU.

2C.

30.

5C.

ENERGY
EM
EC

0.3u406
0.u900
0.5564
0.6326
0.6898
0.7820
0.8569
0.9212
0.9780

EM
EC

0.2623
OD.u4b637
0.5506
0.6322
0.6898
0.7820
0.8569
0.9212
0.9780

EM
EC

0.2173
0.4395
0.5u448
0.6319
0.6898
0.7820
0.8569
0.9212
g0.9780

EM
EC

0.1832
0.3963
0.5335
D.6314
0.6898
0.7820
0.8569
0.9212
0.9780

CUTOFFS
0.0253
FRACT

0.1591
0.N973
0.0905
0.0917
0.0936
0.C962
c.0980
0.0993
0.1002

0.0253
FRACT

0.2519
0.1091
0.0925
0.0917
0.093¢6
0.G962
£.0980
0.0993
0.1002

0.0253
FRACT

0.33u47
O0.1217
0.09u46
g.0918
0.093¢
C.0962
0.0980
£.0993
0.1002

0.0253
FRACT

0.u4559
O.1491
0.0987
0.0920
0.0936
0.0962
0.0980
0.0993
0.1002

FOR

-128-

CADMIUM SLABS

EMU
FRACTM

O.1438
0.028C
0.C053
0.0002
0.C000
C.0Cc0oo
0.CCOD
0.0a0o0
0.0cae

EMU
FRACTM

0.2513
0.C5u45
0.0106
0.0004
0.CCO00
0.0coo
0.acoo
0.0C0o0
0.CCOO

EMU
FRACTM

J.33u47
0.0796
g.3158
p.ccor
0.0C01
0.CCoOo
0.0C08
0.CCO0O0
0.0C00

EMU
FRACTM

0.u4559
0.1260
0.C261
0.0011
0.CCOol
g.ccoc
0.CCoC
0.ccoo
0.CCOC

5.00
RMOE

0.0000
0.00COo
-0.0000
0. 0000
0.0000
-0.000C
-0. 0000
-0.0000
~-0.0000

5.00
RMOE

0.00CH
0.0000
-0.0000
0.0000
0. 0000
-0.0000
-0.000C
-0.0000
-0.0000

5.00
RMOE

0.0008
0.0000
0.0000
0.0000
0.0000
-0.0000
-0.0000

5.00
RMOE

0.0013
0. 0ong
0.0C00
0.0000
0.0000
-0.0000
-0.0000
-0.000C
-0.0000

RTOT

5.45123E-01
4,544 1 4E-DO)
L.2644T7E-CI
3.99985E-01
3.83004E-0)
3.59724E-01
3.436U46E-01
3.3t1448E-01
3.21669E-01

RTOT

6.23556E-01
4.67149E-01
4.28719e-01
4.000/75€e-01
3.83010E-01
3.59725E-01
3.43646E-11
3.31448E-01
3.21669E-01

RTOT

7.01988E-01
4,79884E-O1
4.30990E-01
L.0016LE-DY
3.83016-01
3.59726E-01
3.4364TE-TI
3.33u48C-01
3.21669E-01

RTOT

8.58853E-01
5.05354E-01
4,35534E-01
4.00343c-01
3.83029e~Cl
3.59728e-01
3.43647E-01
3.31448E-01
3.21669E-Ul



EFFECTIVE

CRGC

1C.00
15.00
20.00
30.00
40.00
6C.00
80.00
106.00
120.00

CRC

1C.00
15.00
2C.00
30.00
4€.00
60.0C
8C.00
1CC.00
12C.CO

CRC

IC.0C
15.00
20.00
30.00
40.00
6C.0C
80.00
1C0.00
12C.00

CRC

10.00
15.00
20.00
3C.00
40.00
6C.00
8C.00
10C.00
120.00

IG.

2C.

3C.

50.

ENERGY
EM
EC

1.3598
C.u726
0.5372
D.6190
0.6804
0.7768
0.8537
0.9190
0.9765

EM
EC

0.3282
0.uu08
0.5155
0.6059
C.6712
0.7716
0.8505
0.9169
0.9752

EM
eC

0.3160
0.4206
D.u977
0.5935
0.6622
D.7666
0.8475
0.9149
0.9736

EM
EC

0.3058
0.3990
0.u4718
0.5714
0.6u52
D.7567
0.8412
0.9108
0D.9707

CUTOFFS
0.C500
FRACT

C.1618
8.107)
0.0980
0.0759
0.0762
C.0975
0.0987
D.0997
0.1005

C.C500
FRACT

0.2378
0.1292
0.1078
N.100G2
0.0989
£.0987
0.0994
0.1001
0.1008

C.0500
FRACT

0.2996
C.1514
0.1179
G.10u7
0.1016
C.1000
0.100!1
D.1005
C.10141

0.0500
FRACT

0.3897
0.1933
0.1383
B.1139
C.1071
0.1025
0.1015
C.1014
C.1016

FOR

-129-

CADMIUM SLABS
EMU  5.00
FRACTM RMOE
0. 1u04 0.0224
C.0u8t 0.0038
0.0235 0.0012
g.ci12 0.0G03
0.0C70 0.0C01
0.CC33 0.0000
g.cct9 C.00a08
0.0C11 C. 0000
g.coov C.0000
£MU 5.00
FRACTM RMOE
0.2284 0.0636
0.0874 0.0123
0.0uu9 0.0035
C.C220 0.0007
0.0138 0.0002
0.CC6¢6 0.0000
0.GC37 0.00Co
0.0C23 0.0060
C.0C15 . 0000
EMU  5.00
FRACTM RMOE
0.2938 0.1070
0.1197 0.0245
0.C6u3 0.0069
0.0324 0.0013
0.0205 0.0004
0.CC99 0.0001
0.0C56 0.0000
0.CC34 0.0000
0.0c22 0.0000
EMU  5.00
FRACTM RMOE
D.3863 0.1939
.0.1716 0.0546
0.L£975 C.0170
0.0%20 0.0030
0.0335 0.0008
g.0164 f.Cccol
0.0C92 0.0UD0
0.0cs7 0. 0000
0.2037 1.0400

RTOT

S.545L2E-01}
4.65623E-01
4.34868E~-01
L,0u521e-01
3.85711E-01
3.60932e-01
3.44288E-01
3.31827e-01
3.21909E-L01

RTOT

6. 425THE-UI
4.89588E-0C1
4.u5564E-01
4,0?147E-101
3.88u424E-0}
3.62141E-01
3.u44930E-01
3.32206£~01
3.22149E-014

RTOT

7.30605£-01
S.13553E-01
4,56260E-CI
L.13773e-01
3.91138E-01
3.63349E-M
3.u45573e-0t
3.32585E-01
3.22390£-01

RTOT

?2.06669E-01
5.61482E-01
4.77652E-01
L,23024€-CI
3.96565E-01
3.65766E-01
3.46858e-01
3.333u4E-01
3.2287CE-0GI




EFFECTIVE

CRO
L

10.00
15.00
20.00
30.00
40.C0
60.00
g0.00
Co.00
2C€.00

CRO

16.00
15.00
2C.00C
30.00
40.00
60.0C
8C.00
cc.0a
2C.00

CRC

10.00
15.00
2C.0C
3C.0C
4G.00
60.00
8C.00
cc.on
20.00

[ p—

CRO

10.00
15.00
20.00
30.00
40.00
6C.00
8C.00
ICC.00
120.C0

]C.

20.

5C.

ENCRGY
EM
EC

0.3896
0.uy75
0.u879
1.5539
0.6129
B.7173
£.8056
0.8805
0.2u55

M
EC

C.3774
C.4315
C.ué78
0.52u49
0.5760
0.6729
0.7635
0.8u442
0.9152

EM
EC

D.3727
0.u254
0.u597¢
C.5121
0.5579
C.64u49
0.7308
C.8128
0.8875

EM
EC

0.3689
0.4201
D.u527
0.5008
D.5411
0.6149
0.688u
O.7644
0.8398

CUTOFFS
0.0750
FRACT

0.2009
0.164)
0.1498
0.13u48
0.1258
0.1157
0.1108
0.1082
0.1068

0.0750
FRACT

C.2766
0.2253
0.2026
N.1761
0.1581
C.1360
0.1242
Cel 76
0.1136

0.C750
FRACT

0.3234
L.2691
C.2L35
0.2112
0.1877
g0.156)
0.1379
C.1272
0.1206

0.0750
FRACT

0.3779
0.3268
0.3016
N.2664L
D.237Y4
0.1937
0.165]
O0.1468
G.13u49

-130-

FOR CADMIUM SLABS
tMu - 5.00
FRACTM RMOE
0.1957 0.1864
0.1391 0.0987
O.1142 C.0617
g.Cces8 0.0285
0.0689 0.0143
0.0u55 C.00u2
0.0315 0.0015
0.C228 C.0Dace
0.0170 0.0003
EMU  5.00
FRACTM RMOE
0.2760 C.uw100
0.2099 0.2264
D.1786 O.1478
D.1u2t 0.07u7
C.1172 0.0u09
0.0826 0.0132
0.C596 0.00u6
0.0u39 c.coi8
0.0332 c.0oor7
EMU  5.00
FRACTM RMOL
£.3234 C.637k
0.2576 0.3572
G.2247 0.2375
g.1840 0.1256
0.15Uu¢ 0.0726
0.1129 0.0262
C.08u2 0.0097
0.0635 0.0037
0.0u8¢6 0.0015
EMU  5.00
FRACTM RMOE
0.3779 1.09u5
0.3189 0.6210
0.288C 0.u4198
0.2u460 0.2312
0.2124 O.1408
C.1614 0.0581
0.125C 0.02u47
g.cors8 0.0102
C.0768 0.00u43

RTOTY

6.6449E-01
5.51 7TICE-O!
5.01524E-01t
L.u7663E-0I
4.16012E-01
3.78175E-01
3.55273E-01
3.39335e-01
3.27298E-01

RTOT

8. 78589E-C1
6.69905E~-01
S.83595E-01
b,97241E-01
L 49729E-01
3.96792E-0U1
3.669U2E-01
3.47234E-01
3.32931E-01

RTOT

1.09223E 0O
7.88101E-01
6. 65665E-01
S.46819E-01
4.83586E-01}
4.15410E-01
3.78610E-GI
3.55133E-01
3.38564E-01

RTOT

1.51951E 0O
1.02449E 0O
8.29807£-01
6.45976E-01
5.51160E-01
4.526u45E-01
L,019u7E~-U1
3.70930e-01
3.49830E-01



EFFECTIVE

CRC
L

10.00
15.00
20.00
3C.COo
40.00
6C.00
8C.00
1CC.00
120.00

CRC
L

16.00
15.00
2C0.C0
30.00
4C.00
60.00
80.C0
1CC.00
12C.00

CRC
L

1C.00
15.00
20.00
30.00
4C.00
60.00
8C.00
10C.00
120.00

CRC
L

1C.00
§15.00
2C.00
3C6.00
40.00
6G.00
80.00
10C.00
120.00

1C.

20.

30.

5C.

ENERGY
EM
EC

0.u4005
0.u4501
0.4885
C.5421
0.5850
0.659u
0.7272
0.7917
0.8538

m
<

EC

0.3967
O.lu425
0.u7s58
0.5259
C.5646
0.6295
0.6866
0.7405
0.7933

EM
EC

0.3955
0.4400
D.u719
0.5201
0.5571
0.6179
0.6701
0.7180
D.76L44

EM
EC

0.3945
C.u4381
0.4689
0.5152
0.5508
0.6082
0.6558
G.6984
0.7382

CUTCFFS
D.1000
FRACT

0.2396
0.2216
0.2125
0.1923
0.1873
B.1677
0.1534
01429
0.1353

C.1000
FRACT

C.3022
0.2898
0.2832
0.2703
C.2557
C.2278
0.204k4
0.1857
0.1708

0.1000
FRACT

0.3324
0.3258
0.3231
C.3147
0.3018
0.2729
0.2L459
D.2227
0.2033

0.1000
FRACT

0.3618
0.3632
0.3668
0.3669
0.3596
0.3354
0.3079
0.2815
0.2576

FOR

-131-

CADMIUM  SLABS
EMU 5.00
FRACTM RMOE
0.2396 0.6512
0.2216 O.4167
B.2125 0.2940
0.1876 0.1808
0.1656 8.1227
0.1325 0.063}
0.1087 0.0347
0.0905 0.0198
0.0760 g.0115
EMU  5.00
FRACTM RMOE
0.3C22 1.3328
0.2898 1.875]
0.2832 0.639C
0.26479 0. 40084
0.2u429 0.2798
0.20u46 O.15u42
Cal174C C.0921
0.1495 0.057)
0.1294 0.0359
EMU 5.00
FRACTM RMOE
0.3324 2.0138
0.3258 1.3329
0.323) 0.9832
O.3114 0.6227
0.2925 0.4400
0.2550 0.2493
0.2219 0.1543
O.19u0 0.0999
0.1705 0.0661
EMU 5.00
FRACTM RMOE
0.3618 3.3763
0.3632 2.248)
0.3668 1.6699
0.3651 1.0691
0.3535 0.7622
0.3227 0.4420
0.2904 0.2822
0.2602 0.1898
0.2332 g.1317

RTOT

9.07770e-01
7.42399E-01
6.56117E-D
5.581L44E-O
5.00801E-11
4o 34 7TUE-DI
3.95545E~GlI
3.69782E-01
3.51105e-01

RTOT

1.39750E 0O
1.07690E OO0
9.12966E-01
7.31305E-01
6.28218E-01
5131 34E-01
Bou9767€-01
4.09381E-U!
3.81258E-01

RTOT

1.88722E 0O
1.41140E U0
1.16981E OO
9.0u465E-U1
7.55636E-D1
5.92094E-C1
5.03988E-01
4.48980E-01

‘o) IHI0E-O)

RTOT

2.86667E 0O
2.080u40E 0O
1.68351e 90
1.25078€ 0O
1.01047E DO
7.50014E-01
6.12432E-01
5.28179e-01
4. 717150t



EFFECTIVE

CRO
L

10.00
15.00
20.00
3C.00
40.00
4C.00
8C.00
1CC. 00
12C.00

CRO
L

10.00
15.00
2C.00
30.00
4G.00
6C.CO
8C. 00
10C.00
120.00

CRO
L

10.00
15.00
2C.00
3C.00
4C.00
6G.30
8C. 00
1C0C.CO
12C.00

CRO

L

1C.00
15.00
2C.00
3C.00
4C.00
6C.00
8C.00
1CC.N0
120.006

’E.

2C.

30.

SC.

ENERGY
EN
EC

0.3409
0.u4901
0.5565
0.6326
0.6898
0.7820
0.8569
0.9212
C.9780

EM
EC

0.2624
0.u638
0.5506
0.6322
0.6898
0.7820
C.8569
0.9212
0.9780

M
EC

0.1833
0D.4395
0.5u448
0.6319
0.6898
0.7820
D.8569
0.9212
0.97803

EM
€eC

D.1651
C.3963
0.5335
0.6314
0.6898
0.7820
0.8569
0.9212
0.278C

CUTOFFS
0.0253
FRACT

C.1588
0.0973
0.0906
0.0917
0.0936
0.0962
C.0980
0.0993
C.1002

C.0253
FRACT

0.2517
0.1091
0.0925
0.0917
C.0936
0.0962
0.0980
0.0993
0.1002

£.0253
FRACT

0.33u48
0.1216
0.09u6
C.0%2138
0.0936
0.0%62
0.0980
0.0993
0.1002

0.0253
FRACT

0.4560
Calli3}
0.0987
0.0920
0.0936
0.0962
0.098C
0.0923
0. 1002

FOR

-132-

CACMIUM  SLABS
EMU 10.00
FRACTM RMOE
D.1u39 0.C0co
0.028C 0.0000
0.0C53 -Q0.0000
0.aC02 0.0000
0.G000 0.0000
0.0000 -0.0000
0.0c0o0 -0.0000
0.0008 -0. 0000
0.0000 -0.0000
EMU 10.00
FRACTM RMOE
C.2514 0.00Cu4
0.05u5 0.00ce
C.CO0u C.00ca
0.C000 C.Ccoo
0.CcCoo -0.0000C
0.C00o0 -0.0000
0.0Co0 -0.0000
C.CC0oO0 -0.000C
EMU 10.00
FRACTM RMOE
0.33u48 0.0008
0.0796 0.0000
.0158 0.00C0
oc.coaz 0.000cC
0.0COt 0.C0G0o
D.CCBo -30.0000
0.0000 -0.0000
0.CCCo -0.0C600
0.CCoo -0.0008
gEMU 10.C0
FRACTM RMOE
0.u4560 0.0013
C.1260 0.0000
0.C261 0.000c
0.0011 C.00co
0.0C00t 0.0Goe
g.0cog -C.0000
0.aC0C -0.00c0
0.CCO30 -0.0000
0.CCoG -C.0000

RTOT

5.44898E-01
4,.543846E-01
4,26442E-0}
3.99985E-01
3.83004E-01
3.59724E-01
3.43646E-01
3.314u8E-01
3.21669€-01

RTOT

6.23330e-01
L.67121E-0O1
4.28714E-01
4.00074e-D1
3.83010E-01
3.59725E-0)
3.43646E-01
3.31448E-D1
3.21669€E-01

RTOT

7.01763E-01
4,79856€£-01
4.30986E-01
4. 0016LkE-]DI
3.83016£-01
3.59726E-01
3.u43647E-01
3.31448E-01
3.21669E-01

RTOT

8.58628E-31
5.05326E-01
4,35530e-01
4,00343E-T1
3.83029e-0)
3.59728E-01
3.436LT7E-C)
3.31448E-01
3.21669E-01



EFFECTIVE

CRC
L

1IC.00
15.C0
2C.00
3C.CO
4C.CO
6C.00
8C.00
1CC. 00
12C.00

CrC
L

1C.00
15.00
2C.00
3C€.00
40.00
6C.00
8C.00
1CC.00
12C.00

CRO
L

1IC.0C
15.00
2C.00
3C.00
4L.C0
6C.C0
8C.00
10C.00
12C.00

CRC

1C.00
15.00
2Ct.00
3C.00
4C.00
6C.00
8C.00
1CC.0C
12C.00

1C.

20.

3C.

SU.

ENERGY
EM
Lc

O0.3147
0.5kl
0.6028
0.6669
0.7156
0.7967
0.8653
0.9260
0.9810

EM
EC

0.3013
0.u4706
0.574]
0.6517
8.7C55
0.7913
0.8621
0.9239
0.9794

EM
EC

0.297u
0.u068
0.5489
0.6373
0.6956
0.7860
0.8589
0.9219
0.9779

EM
EC

0.29u6
0.3832
0.5095
0.6107
0.6769
0.7756
0.8525
0.9177
0.9750

CUTOFFS
0.0500
FRACT

O.1u413
0.0784
0.C769
0.0824
0.0871
0.0929
0.0962
0.0983
0.0997

0.0500
FRACT

0.2337
0.C98C
C.0855
0.086u
0.0896
0.09u41
0.0969
0.0987
C.1000

0.0500
FRACT

0.3030
0.1235
0.09u6
C.0906
0.0922
0.0953
0.0976
0.099!
0.1002

0.0500
FRACT

0.3992
0.1726
0.1139
C.0992
0.097u
£.0978
0.0989
C.10040
0.1008

FOR

-133-

CACMIUM  SLABS
Cvu 10.00
FRACTM RMOL
O.1410 0.0399
0.C54k 0.00312
0.0257 0.0004
0.0118 C.000!
0.0C72 0.0C00
0.0C3u 0. GO00
0.GC19 C.0u0oo
0.0Ct! 0.00a0
0.0cav 0.0000
EMU 10.020
FRACTM RMOE
0.2337 0.0890
0.C98C 0.008C
0.3u96 0.0013
0.0232 0.0003
D.C1u2 0.0001
0.0C67 0.0000
C.0C37 0.0000
0.0023 0.0000
0.0C15 0.00Bo
£EMU 10.00
FRACTM RMOE
0.3C30 0.1373
C.1235 0.03i10
0.0716 0.0030
0.03u2 0.0006
g0.C212 0.0002
g.0101 0.0000
0.5C56 0.0000
0.CC34 0.000C
0.CC22 0.03co
EMU 10.00
FRACTM RMOt
0.3992 0.2334
g.1726 0.0705
0.1097 0.0096
0.0552 0.0C16
0.03u6 0. 0005
0.0167 0.0001
0.CC93 0.0u00
0.Casv 0.0800
0.0037 0. 0008

RTOT

5.06077E-U1
4.31865E-01
h,097264E-CI
3.89610E-01
3.760976E-101
3.56u423c-01
3.41966E-D1
3.30562L-01
3.21193t-01

RTOT

5.94109e-01
L4.55829E-01
4.20660E-01
3.9u4236E-D)
3.7881CE-0OI
3.57631E-01
3.42609€-01
3.309u1E-UI
3.21433E-01

RTOT

6.82140E-01
4, 79794E-DI
4.31356E-01
3.98861E-C1
3.81523E-01
3.58840E-D3I
3.43251E-01
3.31320€-01
3.21673E-01

RTOT

8.58204E-01
5.27723E-01
L,52748E-0!
4.08113e-01
3.86950GE-01
3.61257€E~-01
3.44536E-01
3.32079C-01
3.22154E-01




EFFECTIVE

CRO

1C.00
15.00
20.00
30.C0
40.00
6C.00
8C.0u
CC.00
2C.00

CRO

10.00
15.008
240.00
30.C0
4C.00
6C.00
80.00
CC.CO
2C.0C

CRO

10.CC
15.0C
2C.00
3C.C0
4C.00
6C.CO
8C.00
CC.00
2C.00

CRO

10.00
15.0C
20.00
3Cc.0N0
4C.00
6C.0C
8C.00
100.0C
12C.0C

]C.

2C.

5C.

ENERGY
EM
EC

0.3676
J.u223
J.usb11
0.53u5
D.6705
0.8399
0.9139
0.9739
1.C255

EM
EC

0.3655
0.u4169
0.u506
0.50u1
0.5580
0.7659
0.856h
0.9293%
D.9904

EM

EC

0.36u48
O.4152
O.ub7h
O.u961
0.5400
D.6523
0.8081
0.8891
0.9575

EM
EC

0.3643
O.u138
O.ub50
0.u902
0.5281
0.6027
g.7208
0.8228
0.8993

CUTOFFS
0.075C
FRACT

C.1995
0.1407
O.1164
0.093!
0.0834
0.08u43
0.0869
0.0895
0.0918

0.0750
FRACT

0.2863
D.2167
O.1837
O0.1u460
0.1229
J.1025
0.0989
0.0980
J0.0981

0.0750
FRACT

0.3360
N.2675
0.2326
Ce1891
Ge1591
0.123¢6
C.l116
0.106%
0.10u6

0.0750
FRACT

0.3907
C.3308
0.2990
C.25u40
C.2180
0.1671
0.1384
0.1255
0.1182

FOR
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EMU 10.00
FRACTM RMOE
0.1995 0.2796
O.1u407 0.1470
C.1164 0.091C
0.0931 0.0378
0.083y 0.0082
0.0526 0.001)
0.03u6 0. 0004
0.02u3 0.G0u02
C.0178 0.0001
EMU 10.00
FRACTM RMOE
0.2863 0.5681
0.2167 0.3077
0.1837 0. 1996
0.1460 0.10C5
0.1229 0.0524
0.C972 C.0050
0.C662 g.0017
0.0u72 0.0007
0.33u9 C.0003
eMU 10.C0
FRACTM RMOE
0.3360 0.8565
0.2675 C.u682
0.2326 0.3077
0.1891 B.1620
0.1591 0.0929
0.1236 0.0252
0.09u5 0.00u3
0.0686 0.0016
0.0513 0.0007
MU 10.00
FRACTM RMOE
0.3907 l1.433]
0.3308 0.7893
0.2990 0.5238
0.2540 0.23u43
0.218C 0.1726
O.1671 0.0685
0.1384 0.018C
D.I1C67 0.0055
c.agrr 0.0022

RTOT

5.70550E-Ut
4. 71273c-01
L.31703e-01
3.93118E-0)
3.71989E-01
3.47662E-01
3.32963E-01
3.2244LE-1]}
3.141892E-01

RTOTY

7.84189e-01
S.89468E-01
5.13773e-01
L, u2696E~-U1
4,05776E-01
3.66280E-01
3.u44632E-01
3.303u42E-D1
3.19822E-01

RTOT

9.97829€E-0l
7T.07664E-01
S.958u4E-0OI
L,92275e-C1
4,39563E-01
3.848927e~-01
3.56300E-01
3.38241E-01
3.25455E-01

RTOT

1.425118 U0
9. bUu055E-01
7.59986E-01
5.91431E-0)
5.07137E-C1
4,22133e-C1
3.79637E-01
3.54038E-U1
3.36721E-01



EFFECTIVE

CRC
L

16.0C
15.00
2C.CC
3C6.0C
40.00
60.00
8C.00
1CC.00
12C.00

CRC
L

10.00
15.00
2C.00
30.00
4C.00
6G.00
8C.00
10C.00
12C.CO0

CRC
L

1C. 00
15.00
2C.00
3C.00
4G.00
60.N0
80.00
10C.00
12C.00

CRC
L

10.00
15.00
2C.00
3C.0C
4g.0c
6C.00
8C.00
1CC.0C
12C.00

10.

2C.

30.

SD.

ENERGY
EM
EC

C.39u41
0.u375
OD.u680
0.5149
0.5536
0.6221
C.6929
0.7892
1.0124

M

EC

D.3936
O.u36u
0.4662
0.5111
0.5u7l
0.606u4
0.6590
0.7115
C.7714

EM

EC

0.3934
0.4361
0.4656
0.5100
0.5u450
0.6017
0.6u97
0.69u5
0.7400

EM
EC

0.3933
0.u4358
0.L4651
0.5090
C.5433
0.598C
O.6427
0.6826
B.7202

CUTOFFS
0.1000
FRACT

0.2575
0.2328
0.2165
0.1899
0.1678
0.1352
0.1139
0.10C8
C.095u

0.1000
FRACT

£.3185
0.30u4}
0.29u44
0.2731
C.2507
0.2102
0.1783
C.1541
0.1363

0.1000
FRACT

0.3459
D0.3393
0.3352
0.3216
0.3029
C.2634
0.2281
0.1988
O.1754

G.1000
FRACT

0.3718
C.37u40
0.377u
0.375U4
0.36u49
0.3337
0.2993
0.2672
0.2389

FOR
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CADMIUM SLABS

EMU
FRACTM

0.2575
0.2328
0.2165
O.1899
0.1678
1352
0.1139
0.1C0O8
J0.L920

MU
FRACTM

£.3185
0.30u1
C.29u4
0.2734
0.2507
C.2102
U.1783
O. 1541
0.1363

tMU
FRACTM

0.3u459
0.3393
0.3352
0.3216
0.3027
0.2634
0.2281
0.1988
0.1754

tMU
FRACTM

0.37!8
0.37u40
0.3774
0.3754
0.36u49
0.3337
0.2993
0.2672
0.2389

10.00
RMUE

0.9026
0.59C8
C.u327
D.2672
C.1808
0.0930
0.0L89
0.0215
0.0032

10.00
RMOE

1.8109
1.1899
0.8750
0.5u472
0.3771
0.2066
0.1238
0.0760
0.0uuy

10.00
RMOE

2.7201
1.7882
1.3176
0.8268
0.5731
0.3196
0.1976
0.1281
0.0840C

10.00
RMOE

4,5355
2.986C
2.2022
1.3866
0.965u
0,554
0.3447
0.2313
0.1602

RTOT

8.0318u4E-0CI
6.46124E-01
5. 66795e-01
L, 80063E-D1
L4,.31573E-01
3.78229E-01
3.49181E-01
3.30670E-01
3.17663E-01

RTOT

1.29221€E 0O
9.80623E-01
8.236LLE-UI
6.53223e-01
5.58991E-Ut
L.5T189E-01
4.03L02e-01
3.70269E-01
3.47816E-01

RTOT

1.78263E 00
1.31512€E 0OC
1.0804%2E 0O
8.26383E-01
6.86u408E-01
5.36149E-U1
L.57624E-U1
4,09868E-01
3.77968£-01

RTOT

2.76208E 00
1.98412E 0OC
159419 4N
1.1727CE OO
Q.hl2uLE-O1
6.94069E-UI
5.66367E-U1
4.89067E-0I
4,.38274E-01




EFFECTIVE

CRO

30.00
50.00
80.00
100.0C
120.CC
150.00
200.00
3pg.00
500.CC

CRO
L

30.00
50.00
80.CO
100.00
120.C0
150.00
200.00
300.00
500.00

CROC
L

3g.00
50.C0
80.CO
100.00
120.00
150.00
200.00
3g0o.C0
500.0C

CRO
L

30.CC
50.CO
80.CO
I20. 00
120.00
150.00
200.0C
3c0.0c0
500.00

IC.

20.

30.

5C.

ENERGY

EM
EC

0.1129
0.1510
0.1982
0.2252
0.2486
0.2785
0.3184
0.3789
C.u4656

EM
EC

0.1088
O0.1432
G.1854
0.2116
0.2362
0.2687
0.3124
0.3764
O.46u9

EM
£C

0.1073
G.1400
0.1786
N.2028
0.2266
0.2601
C.306¢6
0.3738
D.u46u3

EM
EC

0.1060
0.1372
0.1719
0.1930
.2142
0.2463
0.2959
0.3682
C.u4629

CUTOFFS

0.0253
FRACT

0.25u4Y
O.1741
0.1267
O.) 134
0.1058
0.0996
0.09u47
0.0915
0.0902

0.0253
FRACT

0.3385
0.2354
0.1590
C. 1345
C.1200
0.1080
0.0988
0.0929
0.0905

0.0253
FRACT

0.3895
G.2826
D.1888
N.1553
Ce13u5
0.1166
0.10G30
0.09u3
c.09C8

0.0253
FRACT

0.4480
0.3u76
0.2u02
Dol Uy
0.1630
0.13u3
O.1 116
0.0970
0.0913
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GADOLINIUM

EMU
FRACTM

0.2233
O0.1262
0.06u8
0.0uy2
0.0311
0.C194
0.0C99
0.0034
0.ceo7

EMU
FRACTM

0.3182
0.2011
0.1130
0.0806
0.0587
0.0376
0.0195
0.0068
0.0C1h

EMU
FRACTM

0.3742
0.25u49
0.1513
C.1111
0.0829
0.05u4¢
D0.0289
c.ci101
0.0C22

EMU
FRACTM

D.u4376
D.3290
0.2114
0.1605
0.1237
U.d8s0
C.0u68
C.01068
0.003¢

3.00
RMOE

0.i1730
0.0505
0.0106
0.00u3
0.0019
0.B0o07
0.0002
0.0000
G.0000

3.00
RMOE

0.3787
D.1227
0.0304
0.0127
0.0655
0.0018
0.CO0u
0.0000
0.0000

3.00
RMOE

0.5868
0.1985
0.05u47
0.02u4
c.0t10
0.0035
c.0ao7
0.0801
8.0000

3.00
RMOE

1.00L6
03529
0.1080
0.053]
0.0262
g.uoe9
N.0od16
0.0001
0.0000

SPHERES

RTOT

1.25037E 0O
8.9u8uL3E-U}
T.27676E-01
6.75192&-01
6.39987E-01
6.03508€E-01
5.63853E-U1
5.16810e-01
L,66198E-01

RTOT

1.66708E OO
1.04332€ GO
7.81513E-01
7.07555E-01
6.60985E-01
6.15585E-01
5.69517E-01
5.18577£-0!
L,66535E-01}

RTOT

2.08380c 0O
1.19180E 0C
8.35350E-0!
7.39919€-01
6.81984E-CI
6.27661C-001
5.75180E-01
5.203u5g-01
4,66873E-01

RTOT

2.91723€E 00
1.48876t 0O
9.43023E-01t
8.0464T7E-O]
7.23981E-01
6.51813E-01
5.86507E-01
5.23881E-0lI
L,675u7€-01




EFFECTIVE

CRC
L

3C.CC
5C.CC
8C.CC
1CC.00
12C.CO
15C.0C
2CC.CO
30C.C0C
5CC.CC

CRC
L

3C.COo
5C.C0
8C.00
1CC.CC
12C.00
15C.C0
2CC.00
3CC.COo
5CC.Co

CRC
L

3C.00
5C.00
8C.0C
1CC.00
12C.0C
15C.00
2CC.0C
3CC.00
SCC.00

CRC
L

3c.00
5C.00
8C.00
10C.00
12C.00
15C.30
2CC.00
3cC.co
5CC.CO

IB.

2C.

30.

50.

ENERGY

EM
£C

0.1300
0.1628
0.19u5
N.2113
0.2262
0.2462
0.2758
0.3280
0.u204

™
EC

0.1286
0.1604
C.1915
0.2077
0.2218
0.2u05
0.267u
0.3133
0.3952

EM
EC

0.1281
0.1595
C.1904
0.2063
0.2202
0.2383
0.26u42
0.3071
0.3815

EM
eC

O.1277
D0.1588
0.1895
0.2052
0.2188
8.2305
0.2614
g0.3017
0.3679

CUTOFFS

n.05c0
FRACT

0.277u
0.2689
0.2520
0.2395
0.2272
0.2098
0.1851
0.1507
B.1175

0.05a0
FRACT

0.3205
0.323)
0.3158
0.3067
0.2957
0.2785
0.2497
0.2017
0.1453

0.0500
FRACT

0.3387
0.3u482
0.349%2
O.3441
0.3363
0.3219
0.29u47
0.2u27
0.1715

1.0500
FRACT

0.35u49
0.3723
0.3834
0.3842
0.3818
J.373u4
0.3528
0.3031
0.2176
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GADOL INIUM

EMU
FRACTM

O.2774
U.2617
0.2297
.2114
0.1951
0.1738
O.1448
0.1037
0.C57C

EMU
FRACTM

0.3205
3194
G.30t8
0.2882
0.2742
0.2533
0.2206
0.1673
0.1000

EMU
FRACTM

0.3387
0.3u58
0.3389
0.3301
0.319¢6
0.3021
0.2713
O0.214Y4
0.13u45

EMU
FRACTM

0.35u49
0.3708
0.3766
0.37u49
0.3703
0.3595
0.3358
0.2816
0.1892

3.00
RMCE

1.331]
U.77u46
O.u4558
O0.3417
0.264]
0.1868
D.1119
O.0u55
0.8093

3.00
RMOE

2.7(348
1.5885
0.9u426
OD.7121
0.5558
0.3997
0.2u481
O.1104
0.0268

3.00
RMOL

L.or7v7
2.4040
14304
1.084]
0.8493
0.6148
0.3868
0.1790
C.0u8é6é

3.00
RMOE

6.82u46
4.0354
2.u4076
1.8289
1.4369
1.0u463
80.6662
0.3189
0.0970

SPHERES

RTOT

2.39863E 0O
1.68038E 00
1.22897C 00
1.06711E 30
9.55247E-01I
8.39973c-01
7.21280€E-01
5.99325E-01
4.98322e-01

RTOT

4.05372 0O
2.6563uE 00
1. 799C9E 00
1.49938€ 00
1.2958%E 00
1.09038€ 00
8.8u850E-C1
6.836U46E-01
5.30783£-01

RTOT

5.70881E 0O
3.63230E 0O
2.36921E 00
1.93165t 0O
1.63654E 0O
1.34078c OO
1.0u8u2E 00
7.67T967E-04
5.63244€E-01

RTOT

9.01899 OO
5.58422€E 0O
3.50945€E OO
2.79619c 0O
2.31 784 0O
1.84159E 00
1.37556€ 0C
9.36607E~-01
6.28167E-01




EFFECTIVE

CRO
L

30.CC
50.00
80.00
100.0C
120.CC
150.0C
200.COo
300.00
500.00

CkOC
L

30.0C
50.00
g80.0C
100.00
120.00
150.00
200.00
3go.co
500.00

CRO
L

30.0C
50.C0
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO
L

30.00
50.00
80.0C
100.00
120.0C
150.00
200.00
300.00
500.0C

'E.

2C.

0.

5C.

ENERGY

EM
EC

D.1403
0.1733
0.2077
0.2260
0.2404
0.2592
0.2856
0.3281
0.3941

EM
eC

0.1399
0.1724
0.2053
0.2232
0.2377
0.2564%
0.2822
0.3232
N.3848

&M
EC

C.1397
0.1721
0.2051
0.2223
0.2367
C.2552
0.281C
0.32)4
0.38)4

EM
EC

0.1396
01719
C.20u6
0.2214
0.235?
0.25u4H4
C.2807
0.3200
0.3784

CUTCFFS

0.C750
FRACT

G.2349
0.2u78
0.2582
0.2620
0.26u0
0.2598
0.2u438
0.2075

0.C750
FRACT

0.2563
0.2768
0.2958
C.30u0
0.3100
0.3153
0.3179
0.3102
0.2770

0.0750
FRACT

0.26u4Y4
0.2882
0.3114
0.3222
0.330u
0.3389
D.346U4
0.3464
0.3214

G.0750
FRACT

C.2713
0.2982
0.3255
0.3387
0.3u493
0.3614
0.3746
C.3850
0.37uR
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GADOL INIUM

EMU
FRACTM

0.2349
0.2u78
0.2582
0.26106
0.2585
C.2524
0.2u07
0.2159
C.1718

EMU
FRACTM

0.2563
0.2768
C.2958
0.3Cu0
0.3072
0.3085
0.3061
0.2919
0.2519

EMU
FRACTM

O.26u44
G.2882
O0.3114
0.3222
0.328¢6
0.3342
0.3379
0.3326
0.3316

EMU
FRACTM

0.2713
0.2982
0.3255
J.3387
Ce3u82
0.3584
0.3690
0.3757
C.3608

3.00
RMOE

3.2u468
2.2118
}al4781
11963
t.0204
0.8263
0.6109
0.3727
0.1718

3.C0
RMOE

6.5119
4.4529
3.0009
2.442]
2.0796
1.687]
1.2525
0.7738
0.3703

3.00
RMOE

9.7777
6.69u49
L.524)
3.6893
3.1396
2.5u490
1.8951
1762
0.5709

3.00
RMOE

16.3077
11.1770
7.5681
6.18u42
5.2612
L.2729
3.1813
1.9813
D.9734

SPHERES

RTOT

3.57925E 0O
2.68784E 0O
2.03343E 00
1.77243E 00
1.58111E 00
1.37231E 0O
1.14169€E 00
8.83596E-01
6.53713E-01

RTOT

6.51364E OO
b.74622E 0O
3.45818t 0OC
2.94866E 0O
2.57753€ 00
2.17560t 0O
1. 73693 OC
1.25579€ 0OC
8.42007€-01

RTOT

9.u4480LE OC
6.80u461E CO
4.88293c OC
L.124389E GO
3.57395€ 00
2.97890E GO
2.33217E QO
1.62799E 0O
1.03030 0OCQ

RTOT

1.53168E 0Ot
1.09214E 01
7.73242E 0O
6.47735c 0O
5.56678E 00
4.58550E 0O
3.52264E 0O
2.37238L 0OC
1.40689E 0O




EFFECTIVE

CRC
L

3c.G0
5C.C0
8C.CC
1CC.CC
12C.G0
15C.CC
2CC.CC
3Cc.CC
5CC.00

CRC
L

3C.0C
5C.CC
8C.CO
1CC.CO
12€.00
15C.00
2CC.CC
3CC.0C
SCC.0C

CRC
L

3C.0C
5C.00
8C.0C
1CC.00
12C.00
15C.00
20C.00
3CC.CC
SCC.CC

CRC
L

3C.CO
5C.CC
8C.CC
1CC.00
12C.CO
15C.100
2CC.0C
3cc.0C
5CC.30

I1C.

20.

3c.

50.

ENERGY

oM

EC

C.llu79
C.1815
B.2162
G.2343
0.2500
0.2706
C.2998
0.3u422
0.u0u48

EM
£C

O.llu77
C.1812
G.2155
0.2333
0.2486
0.2685
B.29608
0.3388
0.u002

EM
EC

C.1u476
0.1811
C.2152
0.2329
0.2482
0.2681
0.2956
0.3377
0.3985

EM

EC

O.1u476
C.i1810
0.2150
0.2326
0.2478
0.2675
0.29u48
0.33¢7
0.3973

CUTCFFS

0.1000
FRACT

0.1967
0.2159
C.2343
0.2427
0.2L92
0.2566
C.26u47
0.2712
0.26u48

0.1C00
FRACT

0.2091
0.2327
J.2566
0.2684
0.2778
0.2890
0.3028
0.3185
£.3253

0.1000
FRACT

0.2136
0.2390
0.2652
C.2783
0.2891
0.3022
0.3188
0.339¢6
0.3552

0.10080
FRACT

0.2174
D.243
0.2726
0.2868
0.2988
0.3139
0.3332
0.3592
0.3851
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GAGOL INIUM

LMy
FRACTM

0.1967
J.2159
0.2343
0.2u27
0.2492
0.2566
0.26u7
C.2611
0.2u31

EMU
FRACTM

C.2C9
0.2327
0.256¢
0.2684
C.2778
0.2890
0.3028
D.312¢
0.3M17

EMU
FRACTM

C.213¢6
0.2390
0.2652
0.2783
0.2891
0.3022
0.3188
0.3356
U.3u452

EMU
FRACTM

0.2174
0.2443
0.2726
0.2868
0.2988
0.3139
0.3332
0.3567
0.3786

3.00
RMOE

5.4333
L.Our9
2.9704
2.5257
2.1939
1.8253
1.4096
0.9870
0.5731

3.C0
RMOE

10.8773
8.1116
5.966]
5.0808
4.4223
3.6929
2.8723
2.0090
11759

3.00
RMOE

16.3207
12.1749
8.9605
7.6360
6.6507
5.5601
ko3345
3.0323
1.7803

3.00
RMOE

27.2066
20.3019
14,9499
12,7485
1141386
9.2932
7.2580
5.0791
2.94883

SPHERES

RTOT

4,562u48c 0O
3.62245€E 0O
2.86599c 00
2.5438u4E QO
2.29860€e 0OC
2.02073€ 00
1.69893E 00
1.31457E 00
9.u0609€-01

RTOT

8.55526€ 00
6.68221E 00
5.17927e 0O
L.54127¢ 00
L.05685€E 0O
3.509 /4 Q00
2.87942€ 00
2.13372€ 00
te2121E 0OC

RTOT

1.25480E Oi
9.74198E 00
7.49255E OC
6.53870€ 0O
5.81510E 0O
4,.99875E 0O
4.05991t OO
2.95287e 0O
l.90180c 00

RTOT

2.05336t QI
1.58615E 0OI
1.21191E 01
1.05336E 01
2.33160E 0O
7.97677c 0O
6.42089E 0O
4,59117e 0O
2.86299E 0O




EFFECTIVE

30.C0
50.00
80.0C
100.00
120.0C
150.00
200.00
3C0.CC
500.CC

CRQO
L

30.00
50.00
80.00
100.00
120.00
150.0C
200.0C
300.CC
500.0C

CRO
L

30.00
50.00
80.00
100.C00
120.00
150.00
200.0C
3g0.00
500.CC

CRO
L

30.C0
50.0C
80.00C
100.00
120.006
150.00
230.00
300.00
500.00

200.

SD.

50.

ENERGY

EM
eC

0.1133
0.1552
0.2009
0.2268
0.2u95
0.2788
0.3185
B.3789
C.ub656

EM
EC

0.1083
O.1u5y
0.1871
0.2128
0.2369
0.2690
C.3125
0.376L
J.ubu9

EM
EC

0.1068
Dol
0.1798
0.2037
0.2272
0.2604
0.3067
0.3738
0.hb643

EM
EC

0.1056
C.1380
0.17206
0.1935
0.2145
C.2u686
0.2959
0.3687
D629

CUTCFFS

C.0253
FRACT

0.2351
0.1619
C.1228
C.1116
0.1050
0.0993
C.0ou7
0.0915
C.0902

0.0253
FRACT

3273
0.2253
0.1552
0.1327
0.1192
0.1077
C.09838
0.0929
0.0905

0.0253
FRACT

0.3820
Ce27uu
0.1853
0.1535
D.1337
0.1 164
0.1030
0.09u3
0.0908

0.0253
FRACT

C.uuuC
B.3438
0.2371
0.1925
0.1621
D.134)
O.1115
0.0970
0.0913

-140-

GADOLINTIUM

EMU
FRACTM

0.235%
0.1339
0.0661
C.0u45
0.0312
D.0194
0.0099
0.0C34
c.oear

EMU
FRACTM

0.3273
0.2102
C.1150
g0.0813
0.0589
0.0377
0.0195
0.0068
0.C0t1u

EMU
FRACTM

0.382C
0.26u2
0.1537
0.1120
0.0832
C.05u7
0.0289
0c.0g1o1
0.0C22

EMU
FRACTM

C.uuuC
0.3376
C.2141
C.1616
Ua12u41
0.0e51
L.0ub8
Ct.C168
0.0c3e6

5.00
RMOE

0.1753
0.0u53
0.0098
0.00u!
c.cotig
0.0007
0.0002
0.0000
0.0000

5.C0
RMOC

0.39u6
0.1162
0.0290
C.0t23
0.0054
g.0018
0.000%
C.0a00o
0.00Cca

5.00
RMOE

C.6127
01917
0.0530
0.0238
g.0108
C.0835
0.0007
0.0C0!
0.c0o00

5.G0
RMOE

b.aur?
0.3u459
G.106]
0.0523
0.0259
C.0089
0.C016
0.0001
0.0000

SPHERES

RTOT

1.19333e 00
8. 724 75e-0!
7.21651E-01
6.72555E-01
6.38799E-01
6.03134E-TI
5.6379LE-01
5.16808e-01
4.66198E-01

RTOT

1.61004E 0O
1.02096€ 0O
7.75488E-01
7.04918E-01
6.59797e-01
6.15210e-01
5.69u58E-01
5.18576E-01
4,.66535E-01

RTOT

2.02675E GO
1.16QuLE OO
8.29325€E-01
7.37282E-01
6.80796E-ClI
6.27286E-01
5.75122e-01
5.203u4uE-01
4.66873£-01

RTOT

2.86018E 30
l.ub66u0 QO
9.36998E-01
8.02010e-0Ct
7.22792e-01
6.51439E-01
5.86LL7E-UI
5.23879€-C1
4. 6754 TE-1




EFFECTIVE

CRO

30.00
50.00
80.030
100.0C
120.0G0
150.00
200.00
300.00
500.00

CRQC
L

30.00
50.00
80.00
100.00
120.00
150.0C
200.00
300.00
500.00

CRO
L

30.00
50.00
80.00
1C0.CO
120.C0
150.00
200.0C
300.00
500.00

CRO
L

30.00
50.00
80.00
1C00.00
120.00
150.00
200.00
300.00
500.00

1C.

2[:.

30.

ENCRGY

EM
EC

0.1279
0.1595
0.1928
0.2113
0.2285
0.2531
0.2820
0.3326
C.u223

EM
EC

0.1275
0.1586
C.190u4
0.2072
0.2223
0.2430
0.2706
C.3158
0.3965

EM
€C

0.1274
0.1583
0.1896
0.2059
0.2203
0.2397
J.2663
0.3088
C.3823

EM
£C

C.1273
C.1580
0.1890
0.20u9
0.2188
0.2372
0.2627
0.3027
0.3684

CUTOFFS

0.0500
FRACT

0.2824
0.26u47
0.2382
0.2227
0.2094
0.1936
0.1732
O.Juu9
C.1163

0.0500
FRACT

0.32u8
0.3228
0.309u
0.2976
0.2854
G.2675
0.2u07
B.1967
Os144]

0.0500
FRACT

0.3421
0.3u88
0.3453
0.3382
0.3291
0.3139
0.2877
0.2384
0.1703

0.0500
FRACT

0.3574
0.3731
0.3815
0.3809
03775
0.3686
D.3u82
0.2979
0.2165

-141-

GADOL INIUM

MU
FRACTM

0.2824
0.26u47
0.2382
0.2227
0.209u4
C.t1917
C.1555
C.107u
0.057y4

EMU
FRACTM

0.32u48
0.3228
0.3C9Uu
0.2976
0.2854
0.2675
0.2317
0.1718
0.1007

EMU
FRACTM

0.3421
0.3u488
0.3453
0.3382
0.3291
0.3139
0.2818
0.2191
0.1353

EMU
FRACTM

0.357u
0.3731
0.3815
0.3809
0.3775
0.3686
0.34u48
0.2860
0.1901

5.00
RMOE

1.6U19
0.9203
0.4985
0.3569
0.2628
0.1718
0.1034
0.0u28
0.0090

5.00
RMOE

3.2961
1.8600
1.0265
0.7501
0.5683
0.3906
0.2385
0.1069
0.0263

5.00
RMOE

44,9503
2.7997
1.55u40
1e1423
0.8729
0.6107
0.3769
0.1753
0.0u80

5.00
RMOE

8.2590
L.6784
2.6093
1.9274
J.u81k4
1.0u495
0.6562
C.3151
0.0964

SPHERES

RTOT

2.27231C 0O
1.58154E 0O
1. 15963t 0O
1.011908 0O
9.11013€E-01
8.07900E-0!
7.02023E-0D1
5.918u43E-01
4,96961E-01

RTOT

3.92740e 00
2.55751E 00
1.72975t 00
l.uuu) 7€ 0O
1.25166E 0
1.05830E 0O
8.65594E-01
6.76164E-01
5.29423E-01

RTOT

5.58249€E 00
3.533u47€ 0O
2.29988 00
1.87644E OO
1.59231€E 0OC
1.30871E 0O
1.02916€E 0O
7.60u85€E-01
5.61884E-01

RTOT

8.89268E 0O
5.48539c 00
3.u44012€E 00
2.74098E 0O
2.27360E 00
1.80952€E 0O
1.35630€ 0C
9.29126E-01
6.26806E-01




EFFECTIVE

CRO
L

30.CC
50.00
8C0.0C
108.00
120.00
150.C0
200.40
300.00
580.00

CRQ
L

30.00
50.00
80.CC
100.00
120.C0
150.00
200.00
3g0.C0
5C0.00

CRQO
L

30.00
50.C0
8C0.00
100.00
120.003
150.00
200.00
300.00
5C0.00

CrRO
L

30.C8
50.00
80.CC
130.00
120.00
150.00
200.C0
3go.00
500.00C

ID.

2C.

30.

SD.

ENERGY

EM
EC

0.1396
0.1719
0.20u8
0.2218
0.2366
0.2559
0.283u
0.3292
0.ul21

EM
EC

0.1396
g.1717
0.20u43
0.2211
0.2357
0.25u5
8.2809
0.3232
0.3890

EM
EC

0.1395
0.1716
0.20u2
0.2209
0.2353
0.2540
0.2801
D.3213
D.384}

EM
EC

0.1395
C.1716
0.20u0
0.22C7
C.2351
0.2536
C.2794
0.3197
0.3801

CUTOFFS

0.0750
FRACT

0.2U11
0.2537
0.2614
0.2624
0.2615
C.2579
0.2490
C.2284
0.1950

0.0750
FRACT

0.2601
0.2808
0.2989
0.3058
0.3102
0.3134
0.3131
0.3017
0.2684

0.0750
FRACT

0.2672
0.2712
0.3139
0.3239
0.3310
0.3382
D.3437
0.3410
0.3150

0.0750
FRACT

C.2730
0.3001
0.3272
N.3401
3J.350t
0.3613
0.3732
0.3819
0.3708

-142-

GADOL INTUM

EMU
FRACTM

0.2u41]
0.2537
0.2614
0.2624
0.2615
0.2579
0.2u490
0.2284
D.1851

EMU
FRACTM

0.2601
0.2808
0.2989
0.3058
0.3102
0.3134
0.3131
0.3017
0.26u5

EMU
FRACTM

0.2¢172
0.2912
0.3139
0.3239
0.3310
0.3382
0.3437
0.3410
0.3130

EMU
FRACTM

0.2730
0.3001
0.3272
0.3u401
J.3501
0.3€13
0.3732
0.3819
0.370C

5.00
RMOE

L.0930
2.7577
1.8232
4683
12163
0.9511
0.6724
0.3816
0.1608

5.00
RMOE

8.1910
5.5236
3.6591
2.9516
2.4506
"1.9238
1.3721
0.8021
0.3583

5.00
RMOE

12.2890
8.2888
5.4958
LoL352
3.68u8
28967
2.0718
1.2219
0.5587

5.00
RMOE

20,4857
13.8205
9.1676
T.uu17
6.1523
L.8u420
3.u4711
2.06611
0.9609

SPHERES

RTOT

3.4u4820e 00
2.56851 00
1.92953E 0O
1.67755E 0O
1.49436E 0O
1.29633E 00
1.08045€E 00
8.43056E-0!
6.34797E-01

RTOT

6.38259c 00
4.62690E 0O
3.35u28E 0N
2.85378E 0O
2.49078E 0O
2.09963e 00
1.67568E 0OC
1.21525E 00
8.23091E-01

RTOT

9.31699t 0O
6.68528E 0O
4L,77902E 0O
L.03001€ CO
3.48720€ Q0
2.90292& 0O
2.27092E 0O
1.58745E 0O
1.01139€ 00

RTOT

1.51858€ 01
1.08021F 01
7.62852€ 00
6.382u6k 0C
5.48004e 0O
4,.50952€ 0OC
3.461398 00
2.33184E 0O
1.38797c 00




EFFECTIVE

CRO
L

30.0C0
50.00
80.00
160.00
120.0C
150.00
200.00
300.00
500.C0

CRO
L

3g.COo
50.C0
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO
L

30.00
50.0C
80.00
100.00
120.00
150.00
200.C0
300.00
500.00

CRO
L

30.00
50.00
80.00
10C.00
120.00
150.C0
200.00
300.00
500.00

i0.

20.

30.

50.

ENERGY

EM

EC

0.1476
0.1810
0.2151
0.2327
0.2479
0.2676
0.2950
0.3383
0.u4035

EM
EC

C.iu476
0.1809
0.2149
0.2325
0.2u76
0.2671
0.2943
0.3368
0.3992

EM
EC

O.1u476
0.1809
0.21u48
0.2324
0.2u475
0.2670
0.29u0
0.3362
0.3979

EM
EC

O0.1476
C.1808
0.2148
0.2323
0.2474
0.2669
0.2938
0.3359
0.3967

CUTOFFS

0.1000
FRACT

0.2011
0.2211
0.2398
0.2477
0.2539
0.2601
0.2655
0.2665
0.2530

0.1000
FRACT

0.2116
0.2358
0.2602
0.2718
0.2811
0.2920
0.30u46
0.3173
0.3196

0.1000
FRACT

0.2153
0.2412
0.2677
0.2809
0.2917
0.30u45
0.3203
0.3392
0.3518

0.1000
FRACT

0.2185
0.2457
0.27u2
0.2886
0.3005
0.3154
D.33u43
0.3593
0.3832

-143-

GADOL INIUM

EMU
FRACTM

0.2001
0.2211
0.2398
0.2L79
0.2539
0.2601
(0.2655
0.2665
0.2530

EMU
FRACTM

0.2116
0.2358
0.2602
0.2718
0.2811
0.2920
0.30u6
0.3173
0.3196

EMU
FRACTM

0.2153
0.2u412
0.2677
0.2809
0.2917
0.30u45
0.3203
D.3392
0.3518

EMU
FRACTM

0.2185
0.2u57
D.2742
0.288¢6
0.3005
0.3154
0.3343
0.3593
0.3832

5.00
RMOE

6.9270
5.1233
3.7243
3.1497
2.7234
2.2528
1.7285
1.1378
06117

5.80
RMOE

13.8568
10.2508
7T.4549
6. 3076
5.4562
L.5174
3.u717
2.2969
1.2557

5.00
RMOE

20.7872
15.3778
11.1871
9.4654
8.1878
6.7820
5.2156
3.4562
1.8992

5.00
RMOE

34,6453
25.6322
18.6L92
15.7824
13.6552
11.3107
8.7023
5.7732
3.1872

SPHERES

RTOT

L.44029€e GO
3.50571e 0O
2.75692t 00O
2.43956E 00
2.19887c 00
192742 0O
1.61529E 0O
1.24703E 0O
8.95753E-01

RTOT

8.43307€E 0O
6.56547E 00
5.07020e 0O
4,43699E 0OC
3.95712E 0O
3.41643E 0C
2.79578E 00
2.06618E 00
1.37635€ OO0

RTOT

1.24258E 01
9.62524E 0OU
7.383u48c 0O
6.u3442g 0O
5.71537e 0C
4.90543E OO
3.97627€ 0O
2.88533g 00O
1.85695E 00

RTOTY

2.04114E 01
T.57448E O
1.20100e 01
1.04293E 01
9.23187e 0O
7.883L45€ 00
6.33725€ 0O
4.52363c 00
2.81814E 0O



EFFECTIVE

CRO
L

30.00
50.00
80.00
100.00
120.CC
150.00
200.C0
300.00
50C.0C0

CRO
L

30.00
50.C0
80.00
j00.0C
120.00
15C.00
200.00
300.CC
500.00

CRO
L

30.00
50.00
80.0C
100.C0
120.00
150.00
200.00
300.00
5D0.00

CRO
L

30.00
50.00
80.CC
100.0C
120.0C0
150.00
200.00
3pc.0oc
500.00

'D.

20.

30.

50.

ENERGY

EM
EC

0.1053
0.1388
N.2098
D.2727
0.2915
0.3137
0.3432
0.3911
0.us87

EM
EC

0.10u5%
0.1356
0.1752
0.22u6
0.2729
0.3012
0.3363
0.3884
0.u4680

EM
EC

O.10uLu
0.13u46
0.1693
0.1966
0.2572
0.2897
0.3296
0.3857
C.u673

EM
EC

0.1042
0.1338
0.165u
0.1853
0.2110
C.27C2
0.3171%
0.3805
0.u660

CUTOFFS

0.0253
FRACT

0.2u51
0.1330
0.0766
0.0739
0.0766
G.0805
0.0855
0.0889

0.0253
FRACT

0.3u58
0.2133
0.1180
g.0927
0.0867
0.0840
0.0842
0.0868
0.0892

0.C253
FRACT

J.ul15
0.2711
0.1558
1176
0.0998
0.0918
0.0880
0.0881
0.0895

C.0253
FRACT

Q.u613
C.3u84
0.2180
O.16u6
0.1307
0.1082
0.0960
0.0908
0.C901

-1l

GACOL INIUM

EMU
FRACTM

0.2u451
0.1330
0.0766
0.0522
0.0352
0.0211
0.C10u
0.C035
0.0c07

EMU
FRACTM

0.3us8
0.2133
0.1180
0.0927
0.0672
O0.0ult
0.0205
0.0069
C.CO1u

EMU
FRACTM

0.u4CI5
0.2711
0.1558
0.1176
0.C959
0.0599
0.0304
0.0103
0.0022

£MU
FRACTM

C.ué613
0.3u8u4
0.218C
C.16u86
C.t1307
C.09ul
0.0u93
0.C171
0.0C36

10.00

RMOE

0.2672
0.0806
0.0080
0.0009
0.0005
0.0002
0.0001
0.0000
0.0000

10.0C
RMOE

0.5420
Oe.t7u2
D.0u37
0.0090
0.00148
0.0006
0.0002
0.0000
0.0000

10.00
RMOE

0.8168
0.2676
0.0764
0.0308
0.0043
0.0014
0.0003
0.0000
0.0800

10.00
RMOE

1.3666
D.u54)
O.140u
0.06%4
0.C298
0.COu3
c.0008
0.Co0t
C.0000

SPHERES

RTOT

1.03080€e 0O
7.51302e-0!
6.41063E-01
6.09984E-0O1
5.89588e-01
5.681C1E-01
5.43043E-O1
5.0871BE-01
h.6ub675€E-01

RTOY

144752 00
8.99782e-01
6.94899E-0I
6. 42348E-01
6.10586E-01
5.80177e-01
5.48706E-01
S. 104B6E-01I
L.65012e-01

RTOT

1.86u423E 00D
1.04826E 00
7-48736E-01
6.7T4711E-CI
6.31584E-CI
5.92253E~-0)
5.54370€E-01
S5.12254E-01
4.6535CE-01

RTOT

2.69766E GO
1.3u522c 00
8.56409E-01
7.39L439E-01
6.73581E-01
6. 16405E-01
5.65697E-O1
5. 15790E-01
4.6602u4E-CI



EFFECTIVE

CRO
L

30.00
50.00
80.00
100.00
}20.00
150.00
208.00
300.00
500.00

CRQO
L

3a.00
580.00
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRO
L

30.00
50.00
80.00
100.00
120.00
150.080
200.0C
300.00
500.00

CRC
L

30.00
50.00
80.00
100.00
128.00
150.00
200.00
304.00
500.00

10.

2C.

3U.

50.

ENERGY

EM
EC

0.1273
0.1579
0.1886
C.20u5
0.2182
0.2362
0.2622
0.3091
C.5084

EM
EC

0.1272
0.1578
0.1883
0.20u0
0.217u4
0.2349
0.2595
0.300u
0.38u8

EM
EC

0.1272
C.1577
0.1882
0.2038
0.2172
0.2344
0.2586
D.2977
0.3676

EM
£€C

0.1272
0.1577
0.1882
0.2037
0.2170
0.23u41
0.2579
0.2957
C.3569

CUTOFFS

0.0500
FRACT

0.3020
0.2873
0.2578
D.2374
0.21480
C.1916
D.1556
C.1086
C.0753

0.C500
FRACT

0.3377
C.3u01
0.3286
0.3157
0.3009
0.2770
C.2380
0.1750
0.1066

0.0500
FRACT

0.3517
0.3623
0.3619
0.3552
0.3u45]
C.326U4
0.2914
0.2252
0.1389

0.0500
FRACT

0.3636
C.3823
0.3940
0.39u6
0.3914
0.3815
0.3564
0.2959
0.1939
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GACOL
EMU
FRACTM

0.3020
0.2873
0.2578
0.2374
0.218C
C.1916
B.1556
g.t086
0.0704

EMU
FRACTM

0.3377
0.3u401
0.3286
0.3157
0. 3009
0.2770
0.2380
0.1750
0.1066

EMU
FRACTM

0.3517
N.3623
0.3619
0.3552
03451
0.3264
0.2914
0.2252
0.1389

EMU
FRACTM

0.3636
0.3823
0.39u40
0.3946
0.3914
0.3815
0.3564
0.2959
0.1939

INIUM SPHERES

10.00
RMOEL

2.2796
1.2726
0.6959
0.5081
0.3865
0.2702
0.162]
0.0670
0.0023

10.00
RMOE

4.5612
2.5u484
13969
1.0222
0.780!
0.5u489
0.3353
G.1502
0.0331

10.00
RMOE

6.8u17
3.8243
2.0981
15361
1.1739
0.8279
0.5083
N.2328
0.063}

10.G0
RMOE

11.4053
6.3766
3.5000
2.5649
1.9610
1.38u9
0.8543
0.3978
0.1212

RTOT

2.10260e 00
1.421915 GO
1.01376€E 0O
8.74393e-01
T.81272E-01
6.88813C-01
5.98369E-01
5.12202E-01
4. u7618E~-01

RTOT

3.75769E 0O
2.39787 0O
1.58388E 0OC
1.30666C 0O
1.12192E OO0
9.39218E-01
T.61940E-0t
5.96523E-0!
4L.B80079e-01

RTOT

S.u41278E 00
3.37383c 0O
2.15u400E 0C
1.73893c 00
1.46257¢ 0OC
1.18962E 00
9.25510e-01
6.80844E-DO1I
5. 125u0E~-01

RTOT

8.72296€ GO
5.32575e 00
3.29u425g 00
2,60347E 00
2.1u4386 OO
1.69043E 00
1.25265E 00
8.49u485£-01
5.77463E-01



EFFECTIVE

CRO
L

30.00
50.00
80.00
1C3.00
120.00
150.00
200.00
3CC.00
5CC.COo

CRO
L

3C.C0
5C.CC
8C.0C
1CC.CC
12C.C0
15C.CC
2CC.CGO
3cC.0B
5CC.EO0

CRO
L

3C.0C
5C.C0
8C.00
1CC.CC
12C.C0
15C.CO
2CC.00
3CC.0C
5CC.CC

CRO
L

3C. 006
5C.0C
8C.CO
1CC.CO
12C.0CC
15C.C0
2CC.CC
3CC.CO
5CC.0C

10.

2C.

3iC.

5C.

ENERGY

EM
EC

0.1395
0.1715
0.20u0
0.2206
0.2350
0.2534
0.279)
0.3192
0.3788

EM
EC

0.1395
0.1715
0.2039
0.2205
0.23u49
0.2533
0.2787
0.318u4
0.3763

EM
£C

0.1395
G.1715
0.2039
N.2205
J.2348
0.2532
0.2786
g.3181
0.3755

EM
EC

0.1395
g.1715
0.2039
C.2205
0.23u8
0.2532
0.2786
0.3180
0.37u8

CUTOFFS

0.3750
FRACT

0.2512
0.2673
0.2786
0.2812
0.281u
0.2785
0.2688
O0.2416
0.1869

0.0750
FRACT

0.2658
0.2890
N.31014
0.3186
0.3245
0.3293
0.330u
0.3183
0.2728

0.0750
FRACT

Ne2712
N.2971
0.3221
3.3335
Ne3k19
0.3507
0.3580
G.3562
0.32306

0.0750
FRACT

0.2756
0.3039
0.332¢6
0.3465
0.3573
03699
0.3836
0.39u2
0.3810
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GADOL
EMU
FRACTM

0.2512
0.2673
0.2786
0.2812
D.2814
0.2785
0.2688
0.2416
O0.1869

£EMU
FRACTM

0.2658
0.2890
0.3101
0.3186
0.32u5
0.3293
G.330u
0.3i83
0.2728

EMU
FRACTM

0.2712
0.2971
0.3221
0.3335
0.3419
0.3507
U.358C
0.3562
0.3236

EMU
FRACTM

0.2756
0.3C39
0.3326
Ne3465
0.3573
0.3699
0.3836
0.39u42
0.3810

INIUM SPHERES

10.00
RMOE

SeTl23
3.8515
2.5334
2.05u8
1.6824
t.3140
0.9308
0.5u413
0.2u428

10.00
RMOE

{1.4857
7.70u46
5.0689
4.0722
3.3678
2.6316
1.8666
t.0890
0.u958

10.00
RMOE

17.2285
11.5569
7.6050
6.1097
5.0539
3.9492
2.8019
16372
0.748¢6

10.00
RMOE

28.7142
19.2616
12.6/15C
10.1828
8.4250
6.58u9
L.6729
2.7325
12546

RTOT

3.3 03E 00
2.42454E 00
1. 79024E 0O
1.5u127E 0O
1.36100€ OC
1.16721E 00
9.58029E-01
7.32789e-01
5.44619E-0I

RTOT

6.,235u43€ 00
L. 48295 00
3.21499E 0O
2. 71749 00
2.35742€ 00
1.97051E 0O
1.55327c 0C
1.10498E GO
7.32913e-01

RTOT

9.16982E 00
6.54133¢ 00
4.639273E CO
3.89372€ 0O
3.3538u4 10O
2.77381E OO
2. 14850 QO
1.47718E 0O
9.21207E-0}

RTOT

1.50386E Ot
1.06581 01
7.48923C 00
6.2u618E 00
5.34668E GO0
4.38040€e OC
3.338978 0O
2.22157E 00O
1.29780c GO



EFFECTIVE

CRO
L

30.00
50.00
80.00
100.00
120.00
15C0.00
204.00
300.00
500.00

CRO
L

30.00
50.00
80.00
1C0.00
120.00
150.00
200.00
300.00
500.00

CRO
L

3C.00
50.00
80.00
1C0.00
120.00
150.C0
2C0.00
300.060
500.60

CRC
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
300.00
500.00

lU.

20.

30.

50.

ENERGY

EM
EC

O0.1u476
0.1808
0.2118
D.2323
0.2u473
0.2668
0.2937
C.3356
0.3963

EM
EC

C.1u475
0.1808
f.2148
0.2323
0.2473
0.2668
0.2936
0.3354
0.3956

EM
EC

O.1475
0.1808
0.21u48
D.2322
0.2u473
0.26¢8
0.2936
0.3354
0.3955

EM
cC

O.1u475
0.18C8
0.21u48
D.2322
O0.2473
0.2667
0.2936
0.3353
0.3953

CUTOFFS

0.1 000
FRACT

D.2069
0.2290
0.2502
0.2599
0.2673
0.2753
C.2828
0.286C
0.2711

0.1000
FRACT

0.2148
0.2u403
0.2663
0.2790
0.2892
0.3015
0.3159
0.3316
C.3362

0.1000
FRACT

0.2175
0.2443
0.2721
0.2859
0.2974
O0.3114
0.3288
0.3502
0.3658

0.1000
FRACT

0.2198
0.2u475
0.2769
0.2918
0.30u3
0.3198
0.3398
0.3667
0.3935
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GADOL INTUM

EMU
FRACTM

0.2069
0.2290
C.2502
0.2599
C.2673
0.2753
0.2828
0.2860
0.2711

EMU
FRACTM

0.2148
D.2u03
0.2663
0.2790
0.2892
C.3C15
0.3159
0.3316
U.3362

MU
FRACTM

0.2175
0.2443
0.2721
0.2859
0.2974
D.3114
0.3288
0.3502
£.3658

EMyU
FRACTM

0.2198
0.2475
0.2769
C.2918
0.30u43
0.3198
0.3398
0.3667
0.3935

10.00

RMOE

9.7563
7.1980
5.2152
L,u011
3.7973
3.1323
2.39u8
15692
C.8u67

10.00

RMOE

19.514u
14,3961
10.4305
8.8023
7.5963
6.26T4
bo7917
3.1419
146996

10.00

RMOE

29.2716
215941
15.6457
13.2062
11.3944
9.4011
7.1891
L.7150
2.5518

10.00

RMOE

48,7860
35.9939
26,0762
22.0103
18.9907
15.6720
11.9845

7.860]

4,2568

SPHERES

RTOT

4.31061E 0O
3.37740e OO
2.63063E 0O
2.31459E GO
2.07522E 0O
1.80569 0O
1.49670E 0O
f.13441E 00
7.94005E-01

RTOT

8.30339¢ OO
6.43716E DO
L.9u391E Q0
4.31202e 0O
3.83346E 0OU
3.29470E 0O
2.67T719€ 0O
1.95356€E 00
1.27460€ 0O

RTOT

1.22962E O
9.496%2E 00
7.25719e 00
6.30946E 0O
5.59171E 0O
L.78371E 0OC
3.85768€ 0O
2.77271& 00
l.75520€E 00

RTOT

2.02817c 01
1.56164E Ot
1.18837E Ul
1.03043E 01
9.10821t 0O
7T.76172e 00
6.21866c 0O
L.u1101E OC
2.71639c 00



EFFECTIVE ENERGY CUTOFFS FOR GACOLINIUM CYLINDERS

CRC 10.
L

2C.00
3C.CO
5C.00
8C.Nn0C
10C. 00
15C.C0
2CC.00
30C.00
5CC.00

CRrRO 20.
L

20.CO
30.00
50.CC
80.00
100.UC
150.00
260.00
3c0.C0
580.60

CRO 30.
L

20.CC
30.C0
50.CO
80.6C
100.CC
150.C0
200.CO
300.00
500.00

CRrRO 50.
L

20.06
30.CC
50.00
80.0C
100.00
150.00
200.00
300.C0
50C.C0

-148-

EM 0.0253 EMU 3.00
EC FRACT FRACTM
0.0751 0.3056 C.2876
B.1203 C.2367 0.2015
C.1610 0.1613 0.1103
8.2116 C.1201 C.C5uy
0.2397 0.1090 0.0362
0.2943 0.C978 0.C153
80.3352 0.0940 C.CC76
0.397¢ 0.0915 0.CC25
O.u877 0.0905 0.CCO5
EM 0.02532 EMU 3.CC
EC FRACT FRACTM
c.0920C C.3909 0.3806
0.1156 0.3184 0.29u48
0.1519 Ne2162 0.179u
C.1980 C.t 67 0.GCo71
0.2265 0.1259 0.0¢é75
C.2859 C.1043 C.L299
0.3303 0.097 0.0151
0.3955 0.0925 0.CC51
C.u873 C.0907 J.CcCcl0
Ev 0.C252 EmMu 3.CC
EC FRACT FRACTM
C.0908 C.u4361 0.u289
0.1138 0.3705 C.3524
0. 1480 0.2605 0.2206
g.190C 0.1723 C.1317
0.2170 C.1429 O.Cuy
g.2782 0.1110 0.0u438
0.3254 0.1002 0.G0224
0.3935 C.0934 0.GC7¢6
0.u867 0.0909 0.CC15
cM 0.0253 &MU 3.00
EC FRACT FRACTM
0.C8B99 O.u833 O0.u786
0.1123 0.4331 0.4285
O.1h45 C.3262 0.3C37
0.1818 0.21805 O.1871
0.2053% 0.1757 0.1289
0.26u49 O.12u7 0.Cé9u
0.3163 C.1067 C.C36¢
0.3897 0.3955 0.C125
J.u8s7 0.39213 G.CC26

H/D |
RMOE

0.30uC
0.1356
0.0363
D.0067
0.0026
D.0004
C. 0001
C.0cao0
C.000C

H/D 1
RMOE

0.6u85
0.3017
0.0915
0.0199
p.0arr
0.001C
0.0002
D.0C00
0.0000

H/D i
RMOE

0.9951
O.470Cu
0. 1509
C.0372
0.0152
C.0019
n. 0004
0.0000
0.00C0

H/D |
RMOE

1.6895
(3. 8095
C.2727
0.0769
N.0350
D.00ur
0.cocs
0.000!
0.00ca

(H/D 1) 3 1 |

RTOT

1.60359E 00
114942 OOC
8.45495E-01
6.99489E-01
6.52479E-01
5.86757E-01
5.495C04E-5t
5. 0u534E-101
4.55497€~01

RTOT

2.32438E OO
1.48576E 0O
9.63615E-01
T.41669E-01
6. TTSE-O!
5.95930E-01
5.53730e-01
5.05816E-01
4.55732e-0¢

RTOT

3.0u517E OO
1.82210€ 00
1.081 73 0O
7.838u%2E-(1
7.02703E-C}
6.05102E-01
5.5795¢E-01)
5.07099e-C1
L.55967TE-01

RTOT

L.uB675E 30
2.49478E 0O
1.317927 G0
8. 68208E-01
71.52926£-01
6.234L6E-(11
5.66L9E-U1
5.09466LE-T1
4,.56437C-01

0 200
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EFFECTIVE ENERGY CUTCOFFS FOR GADOLINIUM CYLINDERS

CRG 10.
L

20.00
30.00
50.00
80.00
100.00
150.00
200.00
3060.00
500.00

CRC 20.
L

20.00
30.00
50.00
80.00
100.00
150.00
2C0.0C
300.00
500.00

CRC 30.
L

20.00
30.00
50.00
80.00
10C.00
150.00
200.00
3C0.00
500.C0

CRC 50.
L

20.00
30.00
50.00
80.00
100.98
150.00
200.00
300.00
5C00.00

EM 0.05C0
EC

O.112%6
C.1373
0.1701
0.2030
0.2205
C.2574
8.2890
0.3457
C.uu458

EM 0.050C
EC

C.1'17
0.1355
N.1675
0.1996
0.2164
0.2507
0.2791
0.3285
0.4192

EM 0.050C
EC

g.!114
C.1350
0.1667
0.1984
C.2149
0.2u481
0.2752
0.3210
C.u032

EM 0.050C
eC

B.1112
D.13u45
0.1660
O0.1974
0.213%
0.2467
0.2719
Oe31UYu
0.38¢5

EMU 3.00
FRACT FRACTM
0.2814 0.2814
0.2771 0.2771
0.2671 0.2560
0.2u471 0.2218
0.2330 0.2024
0.2012 O.1634
C.1761 0.1340
O.1u428 0.0933
C.1129 0.0u87

EMU 3.00
FRACT FRACTM
0.3183 0.3183
C.3229 0.3229
0.3240 C.3178
0.3132 0.2969
C.3C18 0.2813
0.2693 0.2L2Y4
C.2381 0.2C75
0.1892 0.1530
O.1362 f.0873

EMU 3.0C
FRACT FRACTM
0.3332 0.3332
C.3426 0.3u26
0.3512 0.3u469
0.3u87 0.3366
0.3u413 0.325¢6
0.3139 0.2726
0.2830 0.2583
0.2278 0.1981
0.1588 0.1189

EMuU 32.00
FRACT FRACTM
0.3463 0.3u63
0.3605 0.3605
0.3775 0.37u8
0.3860 0.3779
0.38u49 0.37u42
0.3685 C.353u
C.3u31 0.3249
0.2871 0.2643
C.2000 0.1696

H/D )
RMOE

1.7810
111751
0.68u8
0.3934
0.29C8
0. 1535
0.0888
0.0335
0.0060

H/D |
RMOE

3.5947
2.3975
1.4065
0.8168
0.6095
0.3326
C.2009
0.08uLu
C.0177

H/D 1
RMOE

5.u4074
3.6192
2.1294
1.2417
0.93C0
0.5140
0.3159
0.1393
0.0333

H/D |
RMOE

9.03u3
6.0627
3.5762
2.0927
15719
0.8785
C.5480
0.2523
0.0697

(H/D 1) 3 1 |

RTOT

2.9u225€ 00
2.21231€E CO
1.55449C 00
1.14230c 0O
9.95000&e-01
7.89230£-01
6.82265E-0D1
5.72586E-01
L4,.81201E-01

RTOT

5.12421E 0OU
3.68937¢ 00
2.41549E 00U
1.63849E J0
136833 00
{.00208E 0O
8.19536E-01
6.41941E-01
S.0714iE-0)

RTOT

7.30617E QO
5.16643E 00
3.27648E 0O
2.13468E 0O
te74167E OO
1.21493€ 0O
9.56807E~-01
T.112956-01
5.3308CE~C1

RTOT

1.167018 01
8.12055E 00
4.998u48t 0O
3. 12705t 0O
2.48833E 00
1.6L062E 0O
1.23135E OO
8.50004E-D1
5.84958C-01

0 200
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS

CRQ 10.

L

2G.00
30.€0
50.00
80.00
J0C.00
150.00
2C0.00
3CC.0¢
500.00

CRO 20.

L

20.0C
30.0C
50.00
80.00
100.CO0
150.0C
2C0G.C0
3CC.3C
5CC.CC

CRG 30.
L

20.08
30.00
50.C0
80.0C
10C.CO
15C.00
2CC.00
3C0.00
5C0.00

CRO 5S0.
L

2C.0C
30.CC
5C0.00
80.0C
100.00
150.CC
200.00
30C.Cu
500.G0C

E¥ 0.075C
EC

C.t231
Q.1475
O.1814
0.2171
C.2351
C.2¢95
0.2970
0.3415
O.b115

EM 0.075C
eC

O0.1228
2.1670
0.1803
C.21u7
02324
0.2664
C.2932
C.33%7
0.un005

Er 0.075C
EC

C.1227
O.1L68
C.1799
C.21)39
C.2314
3.2653
0.2919
0.3338
C.396U

EM 0.075C

£c

C.1226
C.1u67
0.1796
0.2133
N.230¢6
O.2614
0.2908
0.3321
N.3929

£eMyu 3.00
FRACT FRACTM
C.2282 0.2282
0.2389 0.2389
0.2517 0.2517
0.2614 O.2614
0.2645 0.2609
D.26u2 C.2u494
0.2576 0.2358
0.2381 0.2C82
C.1986 C.t61 U

EMUL 3.C0
FRACT FRACTM
0.2u463 0.2463
0.2619 0.2619
0.2827 0.2827
8.3Ctu 0.3C1u
0.3C93 0.3077
0.3183 0.3C96
0.3186 0.3Cu79
0.3066 0.2866
0.2672 0.2407

EMU 3.0C
FRACT FRACTM
0.2530 0.2530
0.2706 0.2706
0.2952 0.2952
N0.3184 0.3184
0.3288 0.3278
C.3437 0.2377
C.3493 0.3392
0.3451 0.3300
0.3128 0.2918

EMU 3.00
FRACT FRACTM
0.2587 g.2587
C.2782 0.2782
0.305%9 0.3059
0.3337 0.2337
0.3u469 C.3463
0.3686 0.3646
C.3803 0.3737
0.3870 C.3767
Ce369k C.354y

H/D |
RMOE

3.9u470
2.9834
2.0090
143235
1.0810
0.7337
.53u5
0.3178
0.1398

H/D |
RMOE

7.2086
5.9876
4.C518
2.6970
2.2023
1.5003
1.0987
0.6635
0.3058

H/D |
RMOE

11.8698
8.9924
6.0932
4.0696
3.3253
2.2679
16646
1.0109
O.u739

H/D 1
RMOE

19.7927
f4.9995
10.1792
6.8154
5.571C
3.80u4
2.7764
1.7067
0.8118

{H/O 1) 3 11

RTOT

L,17204E 0OQ
3.35841E 00
2.51215€ 00
1.89u07E OC
1. 64875 0OC
1.27u78C QO
1.06086E 006
8.23512E-U1
6. 14620E-01

RTOT

7.69320 GO
6.07509E UG
L4.39958E 0O
3.18606E 0O
2.70885€ 00
1.98970€ OC
1.58532€ U0
l.14630E QO
7. 74245E-01

RTOT

112184 01
B8.721 78t 0O
6.28701E 0O
L.L7835E OO
3.7689uE U0
2.70463€ OO0
2.13977€ OO
1.4691CE 0OG
9.33869E-01

RTOT

1.82567E 01
1.42251E 31
1.00619€ CI
7.06202€ 0OC
5.88912E 00
h.13448E OO0
3.15847L GO
2.11468 0OC
1.25312€E 0C

0 200
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1} 3 1 1

CRCO 10.

L

20.00
30.00
50.00
80.00
10C.00
150.00
200.00
300.00
500.00

CRC 20.
L

20.00
30.00
50.00
80.00
100.CC
150.00
200.00
300.00
500.00

CRC 30.
L

20.00
30.00
5C0.00
80.00
130.00
150.400
2C0.00
300.00
504.aa

CRC 50.
L

20.00
3C.00
50.00
80.C0
100.00C
150.20
200.08
300.00
500.00

EM O.
EC

0.1304
0.1553
0.1898
0.2255
0.2u442
0.2823
0.3113
0.3553
0.u4207

EM O.
ec

g0.1303
0.1551
C.1894
G.2246
0.2430
0.279¢
£.?%083
0.3518
0.4155

EM 0.
eC

J.1302
0.1550
0.1892
0.2243
0.2u26
0.2788
0.3072
0.3506
O.4137

EM O.
EC

0.1302
0.1550
0.1891
D.224)
0.2u423%
0.2782
0.3N63
C.3u496
Qo121

1000 EMU

FRACT

0.1873
0.2017
C.22tu4
0.2396
0.2u79
B.2611
0.268Y4
0.2725
0.2617

10CC EMU

FRACT

0.1979
0.2151
0.2395
0.2638
0.275u
0.2959
0.3092
0.3229
0.3252

1000 EMU

FRACT

0.2016
C.2200
0.2u463
£.2730
12862
0.3102
C.3264
C.3u458
0.3577

1000 EMU

FRACT

0.20u8
0.224)
0.2520
0.2810
0.2957
0.3228
C.3u22
C.3675
0.3985

3.00
FRACTM

0.1873
0.20117
0.2214
0.2396
0.24739
B.2611
0.2¢56
0.2596
0.2378

3.C0
FRACTM

0e1979
0.2151
0.2395
0.2¢38
0.2754
0.2959
0.3C79
0.3154
0.3100

3.00
FRACTM

0.2016
0.2200
0.2u63
0.2730
0.2862
0.3102
0.3257
0.3u405
0.3464

3.00
FRACTM

0.2Cu8
0.2241
0.252C
0.2810
0.2957
0.3228
O.3417
D.36U41
C.383¢

H/D |
RMOE

6.3025
5.0908
3.7571
2.729]
2.3071
le6UTI
1.2784
0. 88C0
0.4973

H/D |
RMOE

12.6122
101726
7.5321
S. 4851
L,6uTY
3.3u4C6
2.5973
1.7934
1.0241

H/D
RMOE

18,9237
15.2935
11.3075
8.2417
6.9876
5.0331
3.9179
2.70382
1.5519

H/D 1
RMOE

31.5u2¢6
25.4967
18.8575
13.7536
11.6661
8.4200
6.5589
Y4.537T4
2.6084

RTOT

5.14276€ 00
4.33584E 0O
3.42412€ 00
2.69u27e 00
2.3850CE 00
1.88566E 0O
1.58073 00
1.2195%1E 0O
8.72318e-U1

RTOT

9.71316E 0O
8.10339c Q4C
6.28778E OO
4.83915E GO
4,22756E (10
3.24492E (0
2.64940€E 0O
1.95138E 00
1.29364E 0O

RTOT

1.42836E 01!
1.18709€ 01
9.15145E 0D
6.98404E GO
6.07013€ 0O
L.604198 UC
3.71807e 0O
2.68326E 0O
1.71496E 00

RTOT

2.3u244E O1
1.9u060E Ol
1.48788BE 01
1.1273¢€ Ot
9.75526t 0C
7.32272€ 0OC
5.85541E 00
L.14782e OO
2.55761€ 00

0 200



-152-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 1 1

CRO 10.
L

2¢.00
30.CO
50.00
8C.00
18C.C0
150.00
200.0C
3C0.00
5CC.CO

CRO 20.
L

20.00
306.CO
5C.CC
8C.CC
1CC.00
150.00
2CC.CO
3CC.00
5CC.CC

CRQ 30.
L

20.0U
33.00
50.0C
80.0C0
100.CC
150.00
200.CC
30C.CC
5CC.CC

CrRO 50.
L

2C.00
3C.00
5C.C0
8C.CC
ICC.C0
15C.CO
2CC.00
3CCc.CO
5CC.CO

EM 0.02513
EC

D.C925
D.1235
0.1651
0.2138
C.2u09
C.29u45
0.3353
0.397¢6
C.uB877

EM 0.0253
eC

0.090u
0.1159
C.15"]
0.1995
0.2275
G.2861
0.3303%
0.3955
g.u873

£V 0.0252

EC

c.c897
0.1138
Uetuol
O0.19211
C.2177
D.278u
C.3255
0.3935
0.ug67

EM N.0253

eEC

J.0892
B.1122
O.1U45u
0.1824
0.2058
0.2651
0.3163
0.38971
0.u857

CMU S.006
FRACT FRACTM
0.2928 0.2928
0.217H 0.2174
0.1513 0.1158
O.1174 0.C551
0.1079 0.036Y4
0.0976 0.C153
C.0939 C.CCT76
C.0915 0.CC25
0.0905 0.LCOS

EMU 5.00
FRACT FRACTM
0.3858 0.3858
0.3059 0.3C59
0.2075 0.186h
0. 1439 0.C983
C.l2u7 0.0¢78
C.10u2 0.0299
c.0970 0.0151
0.0925 0.CCS1I
0.0907 0.CCI0

EMU 5.00
FRACT FRACTM
0.u4337 0.4237
0.3618 0.3¢18
0.2531 0.2379
D.16%26 0.1333
Q.47 C.Cou9
Q0.1108 0.0u38
0.1002 0.C224
0.093u 0.CC76
0.09069 0.cci1s

EMU 5.00
FRACT FRACTM
2.u4825 0.5825
0.428C 0.u428C
£.3208 0.3107
0.2156 0.1889
Cel7u5 0.13726
C.1246 C.C695
C.ifde67 0.G366
0.0955 0.C125
0.0913 C.CC26

H/D |
RMOE

0.3440
0.1266
0.0326
0.0063
0.0025
0.000u4
0.00601
0.0CCo
0.000C

H/D |
"RMOE

0.7202
0.30u2
0.0867
0.0191
0.0074
0.0010
D. 0002
0. 0000
0.0000

H/D |
RMOE

1.0960
0.u797
0.1u457
0.0361
C.01u48
0.0019
0.0004
0.CCcOoo
0.C0g0C

H/D |
RMOE

18471
0.8291
0.2674
0.0757
0.03u5
C.Cau7
0.Coo8
0.000!
0.000s6

RTOT

1.52131e 00
1.10153€ 00
8.28289E~01
6.95317e-01
6.50759E-01
5.865u2E-UI
S.uu7ue-01
S.0u533e-01
4.55497€E-CI

RTOT

2.24210E 0O
l.43787E CO
9.46u408E-Ct
7.37497E-0I
6.75871E-01
5.?571LE-D!
5.53700E-01
5.05815E~-01
4,55732e-01

RTOT

2.96289E 00
1. 77422€ 0O
1.06u453E GO
7.79677E-01
7.00982€E-01
6.0488TE-CI
5.5792¢6E-01
5.07098E-CH
4.55967E-Ul

RTOT

b, 4Chu7E GO
2.44690c GO
1.30077£ OG
8. 6400 36E-CI
7.51206€-ClI
6.23231E-01
5.66378C~01
5.09663e-01
L,56437E-01

0 200



-153-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10.
L

20.00
30.00
50.00
80.00
100.C0
150.00
20C.00
300.00
500.00

CRC 20.

20.00
30.00
50.CC
g0.Co
100.00
150.00
20c.00
300.00
500.C0

CRG 30.
L

20.0C
30.08
50.00
80.CO
100.00
150.00
200.00
300.18
500.00

CRC 50.
L

20.CD
30.00
50.00
80.C04
100.00
150.00
200.00
300.008
560.00

Er 0.05CC
EC

0.1113
D.1347
C.1671
0.2019
0.2217
0.26u0
0.2949
D.3u497
O.ul73

EM 0.050C
EC

O.1111
O.13u2
0.1657
0.1988
0.2164
0.25u41
0.2822
C.3308
0.u202

gv 0.0500
EC

O.1113
0.134)
0.1656
C.1977
C.21u8
C.250u
0.2772
0.3225
0.u(138

Ev 0.C5CC
EC

Q.1109
0.1340
0.1652
Cel269
0.213%
g.2u71
C.2731
0.3153
C.3868

EMU
FRACT

0.2E8B6
0.2807
0.2604
0.2316
0.2155
0.1865
0.1659
C.1383
O.1121

EMu
FRACT

0.3234
0.3266
0.3223
0.3C53
0.2916
0.2588
0.23C0
0.1852
0.1354

EMU
FRACT

0.3370
0.3458
£.3507
0.3437
0.3346
0.3C¢0
B.2766
Je22u43
C.1580

EMU
FRACT

0.3489
0.3628
0.3776
0.333Y4
0.331!
0.3635
0.33%388
0.28uy
0.1992

5.00
FRACTM

C.2886
0.2807
0.2¢04
0.2316
0.2155
0.1783
Oe 142y
0.C958
0.0u89

SODU
FRACTM

0.3234
0.3266
0.3223
0.3053
0.2916
C.2570
0.2165
B.1563
g.nerv

5.00
FRACTM

U.3370
0.3u458
0.3507
0.3u437
C.2346
C.3C57
0.2669
0.2C16
0.119u

5.00
FRACTM

0.3u489
0.3628
0.3776
0.3834
0.3811
0.3635
0.3325
0.2678
0.1701

H/D |
RMOE

2.2083
Tolly72
0.7975
0.u209
0.2952
Dellllk
0.0823
0.0317
C.0058

H/D |}
RMOE

b.u255
2.9084
1.6166
0.87u46
0.6305
0.3194
0.1935
0.0819
0.017y

H/D |
RMOC

6. 6435
b.3691
2.4356
1.3282
0.9648
0.500u4
0.3083
0.1366
0.0330

H/D 1
RMOE

11.4grvre
7.2910
4.0735
2.23u8
1.6333
0.8685
0.5u401
0.2u94
0.0693

(H/D 1) 3 1 1

RTOT

2.80367E U0
2.091923E 0O
l.46294E (OO
1.08048€ 00
9.46888E-01
T.62647E-01
6.66978E-D1
5.67068BE-D1
L.80314E-01

RTOT

4L.98563E 0O
3.56899¢ DU
2.32394E QO
1.5766TE OO
1.32022€E 0OC
9. 75495E-UI
8.0u2u9€-01
6.36423E-01
5.06253E-01t

RTOY

T.16759E 00
5.086U5E OO0
3.18493E 00O
2.07286€ 0O
1.69356E 0C
1.18834E 0O
9.41520E-01
1.05777E-01
5.32193e-01

RTOT

1. 153158 OI
8.000t7e 0O
4. 90693C 0OC
3.06523€E 0O
2.44022E 00
1.61404e OO0
1.21606E GO
B.LUngé6E-OI
S.84071E-01

0 200



-154-

EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 1 1

CRO 10.
L

2C.C0
3C.20
5C.COC
8C.Cu
ICC.CH
15C.CC
2CC.00
3CC.0C
5CC.00

CRO 20.
L

20.CO
30.00
50.C0
100.00
150.00
2C0.00
3co.co
5C0.CO

CrRO 30.
L

20.00
30.04
5C.00
80.00
1C0.C0
150.00
20C.00
300.0C0
5C00.00

CrRO 50.
L

20.0C
30.00
50.00
80.00
100.00
150.CC
200.00
300.CC
500.C0

gy £.075C

EC

0.1227
U.t1t67
0.1797
0.2135
0.2511
0.2€65
0.275u4
0.3445
0.u192

£M 0.375C

0.1226
O.1466
0.1794
0.2127
0.2300
0.26u41
0.291]
0.3342
0.3990

E¥ 0.075C
EC

0.1226
0.1465
N.1793
0.2126
0.2298
0.2637
0.2903
0.3323
0.372u5

EMU 5.03C
FRACT FRACTM
C.23u1 C.23u1
C.2451 0.2u51
0.2572 0.2572
0.2633 J.2¢33
J.2631 0.2631
C.2564 0.2561
0.2u5i J.2u51
0.2224 0.2224
0.187¢6 0.1722

EMU 5.CO
FRACT FRACTM
0.2498 0.2u498
N.2658 0.2658
0.2867 0.2867
0.3038 0.3C38
0.31080 0.3100
0.3153 0.3153
C.3127 0.3127
0.2975 0.2975
0.2593 0.2514

EMU 5.0C
FRACT FRACTM
£.2555 0.2555
0.273u 0.2734
0.2981 0.2981
0.3205 0.3205
0.3299 0.3299
O.3L2Y 0.3u424
C.3457 0.3u57
0.3390 0.3390
0.3069 0.3C16

EMU S.CC
FRACT FRACTM
0.2602 0.26C2
G.2799 0.2799
0.3080 0.3Cs80
0.3353 0.3353
C.3u79 0.3u79
0.3681 0.3681
0.3784 0.3784
J.3836 0.383¢6
C.3655 0.3¢624

H/D ]
RMOE

5.C008
3.7521
2.4974
1.6292
1.3021
0.8295
0.5775
0.3167
O.1311

H/0 ]
RMOE

10.0054
7.5U88
5.00u3
3.2728
2.6210
16829
1.1852
0.6763
0.2962

H/D |
RMOE

15.0096
11.2678
7.5112
4.9156
3.9u02
2.536h
17933
1.0356
O.ubli

H/D 1
RMOE

25.0208
18.7835
12.5236
8.2016
6.5172
ho2u25
3.0080
1.7527
0.B8021

RTOT

L,03634E LCO
3.22976C LO
2.39637E 0O
1.79u7uE UG
1.55919 0OC
1.20u83E 0O
1.00576€ 00
7.88493E~-N
5.99335E-01

RTOT

7.55750C OO
S5.9uéukE 0O
4,2838CE 00
3.08693c 00
2.61928E 0O
1.91976€E UG
1.53021c 00
1.11128% 00
7.58959€E-01

RTOT

1.10787E O
8.66313E UC
6.1712u4E 0O
L.37891E 30
3.6793RE 0O
2.63469€ 0O
2.05u67e 00
1.43u038E 00
9.18583E-UI

RTCT

1.81210E O1
1.40965€ Oi
9.9441CE OO
6.96289%9c 0O
5.79956E GO
4. 06454 00
3.10357c OO0
2.07966€ 0C
1.23783c 0O

0 200



-155-

EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS {(H/D 1) 3 1

CrRO 10.
L

20.00
30.00
50.00
80.00
100.00
150.00
200.00
300.00
500.00

CRC 20.
L

20.00
30.00
50.00
80.00
100.00
150.00
200.00
300.00
500.00

CRC 30.
L

20.00
30.C0
50.00
80.00
100.00
150.00
200.00
30C.00
500.00

CRC 50.
L

20.C0
30.00
50.00
80.00
100.00
150.0C
200.CC
300.00
5008.0C

£EM 0.
rc

C.1302
C.1550
G.1891
f0.2241
0.2u23
0.2784
0.3068
03519
C.u20L

eM 0.
EC

0.1302
U0.1550
C.1890
0.22u40
0.2u420
D.2778
0.305%9
03499
O.u149

EM O.
EC

0.1301
0.15u9
0.1890
0.2239
J.2u20
C.2777
0.3056
0.3493
D.u1322

EM O.
EC

C.1301
0.1549
D.1890
0.2238
C.2419
0.2775
0.3053
D.3u88
O.u118

1000 EMU 5.00
FRACT FRACTM
0.1912 O0.1912
0.2063 0.2063
0.22617 0.2267
0.2450 0.2u450
C.2528 0.2528
0.2638 0.2¢38
0.2678 0.2678
C.26¢0 0.2¢60
0.2u88 D.2u88

1060 EMU S5.CC
FRACT FRACTM
C.2C01 0.2001
0.2177 0.2177
0.2u427 0.2u27
0.2673 0.2673
0.2789 J0.2789
0.29384 0.2984
0.3101 0.3101
0.3207 0.3207
0.3186 0.3186

100C EMU 5.00
FRACT FRACTHM
0.2C32 0.2C32
0.2218 0.2218
0.2485 0.2485
0.2756 0.275¢
G.2889 0.2889
0.3124 0.312u
0.3276 0.327¢
C.3uu8 C.3u4u48
0.3535 0.3535

10C0 EMU 5.00
FRACT FRACTM
0.2058 0.2058
0.2252 0.2252
0.2535 0.2535
0.2827 f.2827
Ce297H C.297U4
0.3244 £.3244
C.343) C.343]
C.36172 D.3672
0.3€83 0.3883

H/D 1
RMOE

8.0581
6.4301
L.ThuB
3.4118
2.8684
2.0264
1.5395
C.9971
0.5208

H/D l
RMOE

161177
12.9628
2.49U5
6.8308
5.7454
kL, 066}
3.0955
2.0175
1.0773

H/D
RMOE

24,1788
19.u462
Thae2448
10.2506
8.6217
6.10Uu5
L,6516
3.0379
1.6332

H/D |
RMOE

uC.2980
32.4135
23,7437
17.0880
th.3757
101831
T.7647
5.0780
2.7447

RTOT

5.01849E 0O
L,25475E OO
3.30910E OO
2.58773E 0O
2.28370c 00
1.79624e 30
1.50161E OG
1.15715€ 0O
8.32633t-01

RTOT

?.58889t 00
7.98230E 00
6.17277E OC
4,73261 0O
4.12627E€ DO
3.15550€E CO
2.57028E 0O
1.88903c GO
1.25395E GO

RTOT

1.41593E 01
1.17498€E 01
9.036u43E UL
6.87750C 30
5.9688u4t UO
4.51477E GO
3.63895€ 006
2.62070€ 140
I.67528E TN

RTOT

2.33001E 01
1.92349E Ol
t.u7638E 01
tel1673E Ot
9.65397E 00
7.23330E 0O
5.77629C 00
4.C8u66E OO
2.5)792¢ 00

0 200



-156-

EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 1 |

CRCO 10.
L

20.C606
30.0G6
50.C0
80.00
1C0.C0
150.00
2C0.00
3GC.0C0
5CC.CO

CRO 20.
L

20.02
30.CC
50.0C
8C.CO
1CC.00
15C.C0
20C.CG
30C.00
5C0.100

CRO 30.
L

20.C0
3p.ceC
50.00
30.00
10C.00
150.00
200.00
3CC.00
5CC.CO

CRO 50.
L

2C.00
30.00
50.10
80.CC
100.0C
150.C0
200.00
300.06
5Ca.Co

EM 0.0252

EC

C.C89C
0.1118
C.1L483
0.2607
0.28u46
0.3255
0.3562
0.u07}
0.u8%9

Ev 0.0253

EC

0.nN8ee
0.1108
0.143)
J.1915
0.2636
C.3153
0.3507
0.4051
0.uB9Y

L™ 0.0252
eC

0.0887
C.1106
D.lulb
c.1807
0.2250
0.3057
C.3454
C.u030
0.u4889

v 0.02512

eEC

0.0886
C.1103
O.1u405
C.17u4L
0.1988
C.2886
.3351
G.3989
g.u877

£EMUIC.OC
FRACT FRACTM
C.3165 0.3165
0.2195 0.2195
C.t 159 0.1159
G.0750 C.C&62
C.07u6 0.Ch15
0.0785 C.C163
C.0823 G.CC79
C.C86¢8 0.CC26
0.0896 C.GCO5
EMUIC.CO
FRACT FRACTM
C.uC97 C.uC97
0.3199 G.3199
0.1&83 C.1883
C.104u2 01042
C.0891 8.0r8s
c.08u3 0.C32C
0.0852 B.0156
g.0ers8 0.CC51
L.0898 c.cCcit
EMUIC.CC
FRACT FRACTM
D.uslb C.u5u6
0.3787 0.3787
0.2431 0.2u3)
U.1363 G.1363
0.1C55 C.1C55
0.0%03 0.0u71
g.0es2 0.C232
3.0648 g.ccrr
C.0720 0.CC15
EMU1C.0C
FRACT FRACTM
J.u284 0.4984
D.ulbb O.ulblub
(.3203 0.3203
C.e1919 C.1919
O.1b4] O.lln]
C.1CG3C 0.0751
C.09u2 0.038C
C.0908 B.0127
C.090u U.CC26

H/D
RMOE

g.u802
0.2096
0.0584
U.0015
0.0006
0.000t
0.0000
0.0cco
0.00CC

H/D |

RMOE

J0.9662
0.u278
0.1316
0.025¢6
C.0024
0.000u
J0.0001
0.Coco
0. D000

H/D 1
RMOE

1.4523
0. 6459
0.20uy
N.0514
8.0124
0.0008
0.15002
0.0000
0.C0eto

H/D 1
RMOL

2.42L5
1.0820
C. 3496
0. 1009
0.0u39
C.0022
C.COQ0u
C.00ee
C.00Nnc

RTOT

1.33922€E GC
9.48155E-C1t
To17412E-D1
6.2u328E-01
5.96807E~UI
5.57665E-01
5.3301L4E-CI
L,98540C~-01
L,5u496E-01

RTOT

2.06001E 0O
1.28450€ OO
8.35531C-U!
6. 66508E-21
6.21919E~-01
S.66837C-C1
5.37240e-01
L.99823E-0U1
L.5u731E~-01

RTOT

2.78081E 0OC
1.62084E 0N
9.53651E-01
7.08687E-DO!
6.47030E-01
5. 76009E-01
S.41ub66E-CI
5.01185€e-01
L.5u4966E~01I

RTOT

4,22239e 0OC
2.27352€ 0O
1.18989E 00
7.930L7E-01
6.972HUE-C1
5.94354E-01
S. 49?1 9E-U1
5.0367NE-01
L.55435E-UI

0 200



-157-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10,

!
-

20.090
30.00
50.00
80.C0
160.00
150.00
200.00
300.00
500.00

CRC 20.
L

20.00
33.00
50.00
80.CC
108.00
150.00
200.00
300.0C
500.00

CrRC 30.
L

20.CC
3p0.CC
50.C0
80.G0
100.00
150.00
200.00
3C0.00
500.00

CRG 50.
L

20.00
30.0C
50.00
80.C0
1C0.00
150.006
200.00
3gc.00
500.0C

EM 0.C500
EC

C.1109
0.1339
C.1651
C.1966
C.2129
C.2460
0.2736
0.3269
0.5315

eM 0.050C
EC

0.1109
0.1339
O.1649
0.1962
0.2122
Ge2L4h2
0.2699
0.3139
D.4282

EM 0.05CC
EC

0.1109
0.1332
Oa1¢u9
0.1960
0.2125
0.2436
0.2687
0.3101
0.3924

M 0.05C0
ec

O0.11C7?
0.1338
Celbu49
D.19260
U.2119
0.2432
C.2678
0.3073
C.3748

EMulIb. 10
FRACT FRACTM
C.3057 0.3C57
0.3014 0.3014
0.2830 0.283C
0.2490 0.249C
0.2267 0.2267
0.1784 O.1784
0142k Gelu2h
C.0984 C.C98u
0.0755 C.C579

EMUIC0.CC
FRACT FRACTM
0e3344 0.234}
0.3407 0.3407
0.3u404 0.3ubk
1.3242 0.3242
0.3084 C. 3084
0.2639 C.2639
£.2222 0.2222
N.1588 0.1588
C.C977 0.0977

EMUIC.CC
FRACT FRACTM
0.3447 0.3u47
0.3562 0.3562
0.3652 0.3652
0.3607 0.3607
0.3509 0.3509
£.3156 d.3156
C.2761 0.2761
C.2064 0.206U4
C.12u47 O.1247

EMUID.CO
FRACT FRACTM
0.3537 0.3537
N.3676 0.3696
0.3878 0.3878
0.3967 0.3667
0.39u49 0.39u9
0.3751 0.3751
C.3442 0.3u42
N.2763 0.2763
N.1737 D.1737

H/D |
RMOE

3.0750
2.0062
1.1029
J.5724
0.u278
0.2218
8.1295
0.0u86
8.0015

H/nD 1
RMOE

6.1513
L,Cilu9
2.2096
1.1901
0.8623
0.u531
0.271C
0.1156
0.0161

H/D |
RMOE

7.2289
6.0236
3.3158
1.7883
1.2970
0.68u44
D.4125
J.1818
0.0u4C9

H/D 1
RMOE

15,3814
I0.0u14
5.5288
2.9832
2.1656
1o 1470
C.6956
0.3138
0.0868

(H/D 1) 3 11

RTOT

2.63005E 0OC
1.92426E 0O
1.306LuE 0OC
9.39028E-01
8. 144 7CE-0I
6.49822C-01
5.70217E-01
L.Qub626E-01
L.37250E-01

RTOT

4L.81201 GC
3.40132E GO
2.167u43€E 0OC
1. 43522E OO
1.18780E CO
8.62670E-CI
7.0/488E~-01
5.63981E-01
L.63189-01

RTOT

6.99396E (0
L.87838E OO0
3.02843E 0O
1.93143E 0O
1.5611LE GO
1.07552€E 40
8.44759E-01
6.33335e-U1
4.89129E-GCi

RTOT

1. 13579€ Ot
7.83250€e 0O
4.750u2€ 0OC
2.92378E U0
2. 30780 00
1.50121 OO
1.11930E GO
7.72044E-01
5.41007E-01

0 200



-158-

EFFECTIVE ENERCY CUTOFFS FOR GADOLIWIUM CYLINDERS (H/D 1) 3 1 1

CRO 10.
L

2C.0C
30.CaO
50.C0
80.00
1gC.C0
150.C0
200.00
300.0C
5cC.CC

CRO 20.
L

20.00
30.09
50.CC
80.00
100.C0
150.00
200.00
3oo.0c
500.080

CrRO 30.
L

20.00
30.00
50.00
80.00
100.80
150.00
200.00
300.CO
500.C0

CRO 50.
L

20.CO
30.0C
50.30
80.00
1C0.CC
150.CC
2C0.C0
3oo.co
500.CC

E¥ 0.075C
£C

C.1228
D.1U65
0.1792
0.2125
0.2296
J0.2634
C.2RB99
C.231n
0.3937

EM 0.075C
EC

C.1225
O.1465
O.1792
Ge2124
0.2295
0.2632
C.2895
0.3304
0.3906

geM 0.075C

EC

0.1225
0.1u65
0.1792
C.2124
C.2295
0.2631
0.2893
C.3301
0.3895

EM 0.075C

EC

0.1225
0.1465
0.1792
C.2124
0.2295
J.2631
0.2892
0.3297
0.3886

EMUIL.C0
FRACT FRACTM
D.2426 0.242¢6
£.2560 0.2560
C.2716 0.271¢6
0.2815 0.2815
J.2827 0.2827
D.2767 C.2767
C.2639 0.2¢39
0.2321 8.2321
§.17338 D.1738

EMUIC.LCC
FRACT FRACTM
0.2545 0.25u45
0.2720 0.2720
0.2955 8.2955
0.3159 0.3159
C.3239 0.3239
0.3320 C.2320C
0.3303 0.3303
0.3126 0.3126
0.2594 0.2594

EMUIC.CC
FRACT FRACTM
C.2548 0.2548
Q.2779 0.2779
C.3Cu5 0.3Cu5
0.3294 0.3294
C.3403 0.3u403
0.3257 0.3557
0.3¢06 0.3¢6Cé
0.3539 0.3539
C.3122 0.3122

EMUIC.CC
FRACT FRACTM
0.2¢23 0.2623
C.2827 0.2827
0.3121 0.3121
Ne3u12 C.3412
0.35u9 C.35u49
0.3773 0.3772
0.3893 0.3893
0.3961 0.3961
C.3741 o374t

H/D ]
RMOE

7.0283
5.2584
3.u48L2
2.2602
1.80620
1.1460
0.8020
0.u570
0.1978

H/0 |
RMOE

1h.0579
10.5189
6.9699
4,5233
3.6064
2.296)
1.6090
0.9211
O.k068

H/D )
RMOE

21.0869
15. 7783
10.4548
6.7865
5.4119
3.446Y
2.u4168
1.3855
C.6156

H/D |
RMOe

35,1449
2642972
17.4247
11.3108
9.0199
5.7466
u,0316
2.3134
1.0333

RTOT

3.88797E Q40O
3.08323e 0O
2.253u6E 0O
Y.65724E OO
1.42u483€ 0C
1.07839¢ 40
8.86661E-01
6.82529€-01
5.14587e-01

RTOT

7T.40913E 0OC
5.799922€ 0O
L.1u089€E CO
2.9u4923C 03
2.48492F U0
1.79332E CO
tTou1tite 8O
1.00532¢ 00
6.74211E-01I

RTOT

1.09303€E Ot
8.51661E 0O
6.02833C 00
L.241218 OOC
3.5u502E GO
2.50825& 0O
1.93557E 00
1.32811E 0OC
8.33835C-01

RTCT

1.72726E (i
1.395C0L Gl
9.8031%2c QOO0
6.82519€ CO
5.66520€ 00
3.93810C 00
2.984hLTE UL
1.97370E 0O
}.15308E 30

C 200



-159-

EFFECTIVE CNERGY CUTOFFS FOR GADOLINIUM CYLINDERS

CRrRO 10.
L

20.00
30.C0
50.00
80.0C
100.00
150.00
200.00
3p0.00
500.00

CRC 20.
L

20.00
30.0C
50.0C
80.00
1C0.00
150.00
206.00
300.00
500.00

CRC 30.
L

20.00
30.00
50.00
R0.00
100.00
150.00
280.00
300.00
500.00

CRrRC 50.
L

20.00
30.00
50.00
80.00
100.C0
150.00
200.00
300.00
500.00

eM 0.
EC

0.1301
G.15L49
G.1890
0.2238
0.2418
C.2774
8.3052
0.3u85
D112

E» 0.
EC

0.1301
0.1549
0.1889
0.2238
g.2u38
0.2774
0.3051
0.3u482
C.uilu

EM O.
cc

C.1301
C.15u49
0.1889
C.2238
0.2u418
0.2773
0.3050
0.3u82
C.ui102

M 0.
£C

D.1301
0.1549
0.1889
0.2238
0.2u418
0.2773
8.3050
De.3u81
Ceu131

1000 EMUIC.GG
FRACT FRACTM
B.1962 0.1962
0.2126 0.2126
0.2352 0.2352
0.2563 £.2563
0.2658 0.265¢8
C.2798 0.2798
£.2859 C.2€59
0.2859 0.2859
0.2652 0.2652

1coc eMui1C.0o
FRACT FRACTM
0.2027 0.2027
C.2211t C.2211
Oe.2u75 0.2u75
J0.2740 0.2740
0.2867 0.2867
0.3088 0. 3088
0.3224 0.3224
0.3358 0.3358
0.3352 0.3352

1000 EMUI0.00
FRACT FRACTM
0.2050 0.2C50
C.2241 0.22u1
0.2519 0.2519
0.2803 D.2e03
0.2943 G.29u43
0.3197 0.3197
0.3367 . 2367
0.3566 0.3566
0.3679 0.3679

1CCC EMUIC.OD
FRACT FRACTM
C.2069 d0.2069
0.2266 0.226¢
0.2555 0.2555
N.285¢6 0.285¢
0.3009 0.3009
0.3292 0.3292
C.349) 0.3491
0.3752 0.3752
C.3992 0.3992

H/D |
RMOLC

11.36C2
9.1225
6.6614
L, 7716
k.0015
2.813}
2.1293
1.3737
0.7245

H/D )
RMOE

22.7226
18.2U69
13,3242
9.543]
8.00u7
5.6288
bL,25615
2.7518
14556

H/D i
RMOE

34,0839
27.3703
19.9863
the3177
12.0096
8.,u4450
6.3937
4,1296
2.1864

H/D |}
RMOE

56.8065
45,6172
33,3105
23.862¢8
20.0161
14,0750
10.6585
6. 8857
3.6u473

{H/D 1) 3 1 1

RTOT

L.e8830E 00
L.0853ug 0O
3.18124E 00O
2.46213c 0O
2.159608 GO
1.67576E GO
1.38463E OC
l.08677E OO
7.3412%e-01

RTOT

9.45870E 3O
7.85289E 0O
6.0uL90E OO
4.60702€E 00
4.00217e 0O
3.035C2& 00
2.45329¢ 00
1. 77865€E 0O
1. 15545 00

RTOT

l.402721E 0!
1.146204E OI
8.90857t 0O
6.75171E OU
5.84473E 00
4.39429E OO0
3.52196£ 0O
2.51053E 00
1.57677e 0O

RTOT

2.31699E 0O}
1.91555 01
1.446359C 01
1.10ut7€ 0O}
9.52987E 0O
T.11282E 0O
5.65930E 0O
3.97428E 0O
2.41942¢ 00

0 200



-160-

EFFEGCTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDLRS

CRC 10.
L

30.00
50.00
g0.c0
100.CC
120.00
150.C0
2C0.00
300.CO
5CC.00

CRC 20.
L

30.00
50.00
80.CO
100.C0
12C.CO
150.00
200.00
300.00
50C.CO0

CRO 30.
L

30.CC
5C.CO0
80.0C
100.00
120.0C
}150.CO
200.00
3Ca.00
5C0.00

CRG 50.
L

30.00
50.0C
80.00
1C0.CO
12G.00
150.00
2CC.00
300.00
5006.00

EM D0.02532
EC

0.123)
0.1650
0.2172
0.2460
C.2704
0.3013
0.3u29
0.u4064
0.u984

EM 0.0252

EC

C.1180
0.1551
0.2030
0.2326
0.2592
0.2932
0.3382
O.u0bYy
0.4979

EM 0.025132
cc

O0.1161
0.1509
B.194b
0.2226
0.2497

« 2856
C.3335
0.u0026
C.u975

EM 0.0253

cC

O.1145
Cell7l
0.1854
0.2101
0.2353
0.2724
N.32u7
0.3989
g.u96u4

EMU 3.CO
FRACT FRACTM
C.2331 0.1967
C.1589 C.1ChE
01173 0.C51%9
0.1089 0.03u43
J.1030 0.023¢
0.0¢83 C.C1u3
C.09u7 C.CCTI
£.0923 C.CC2u
0.0914 0.0005

EMU 3,.CC
FRACT FRACTM
Ce31u7 0.29082
0.2123 O0.17u48
O.1b46 G§.C933
C.12u7 0.06u3
0.1135 C.Cu53
C.10u3 0.0281
C.0976 C.Ci1u)
0.0932 C.CCurv
C.0916 0.CC1!10

EMU 3.CC
FRACT FRACTM
C.3677 0.3488
0.2560 0.2255
C.1690 0.1273
0.1407 0.C90u
C.12u42 C.Ce&53
0.1106 0.0u13
0.1005 0.C209
0.09u2 0.CC7C
C.0918 0.CLCiu

EMU 3.00
FRACT FRACTM
N.4320 O.u188
0.3218 0.2988
0.2134 O.1E17
C.1721 0.134C
C.1U459 0.1CN2
0.123Y4 C.Cé58
C.1C65 C.C3u3
C.0961 .otz
0.0922 0.CC24

H/D 2
RMOE

C.1227
0.0315
0.0055
0.0321
C.0c09
0.0303
0.C001
0.C0oco
0.0000

H/D 2
RMOE

0.2753
0.0812
0.0167
0.0062
0. 0825
0.0008
0.000}
0. 0000
0.0co0

H/D 2
RMOE

0.u308
0.1353
0.0317
0.0124
0.0as0
0.CO1.
0.0003
0.CCOoo
0.0600

H/D 2
RMOE

O.7u433
0.2465
0.0671
N0.C295
G.0t127
C.0036
0.0006
0. 00oo
0.0coo

(H/D 2y 3 2 1

RTOT

1.11670L 00
8.2865uUE-01
6.89012E-C1
6.u43658E-01
6.12598E-01
5.7977CE-01
5.4329Ce-0t
4,99037e-01
L.50616E-0U1

RTOT

1.42999€ 0O
9.38u421€£-01
7.28020E~-01
6.66886E~-01
6.27515E-01
5.88231E-01
5.47181E-U1
5.00216E-01
L,50831E-01

RTOT

te7u328c 0OC
1.04819€E 0O
7T.67169E~CH
6.901 15E-C1
6. 424 31E-01
5.96691E-01
5.51072E-01
5.01394E-01
L.S51047E-0t

RTOT

2.36986E 0O
1.26712€ O
8.u45325c-(1
7.36572E-01
6. T72264E-O1
6.13612E-C1i
5.58854C-01
5.03751E-U!
L.51478E-01

g 200
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EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10.
L

30.00
50.00
80.0C0
100.00
120.00
150.00
200.00
3go0.00
500.00

CRC 20.
L

30.00
50.C0
80.00
100.00
120.C0
150.0C
200.CC
3p0.00
500.00

CRrRC 30.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
3p0.00
500.0C

—

30.00
50.C0
80.00
100.G0
120.08
150.C0
200.00
300.00
500.00

EvM 0.0500 EMU 3.00
EC FRACT FRACTM
De1u40n 0.2798 C.2798
0.1733 0.2688 0.2562
0.2065 J.2u472 0.2208
0.2244 0.2325 C.2CIC
0.2u0u C.2185 0.1835
£.262) 0.1997 C.1612
0.29u6 O.17by O.1214
C.3533 C.1u415 0.C907
N.u569 C.l126 0.Cuby
£M 0.050C EMU 3.00
EC FRACI FRACTM
0.1384 Ne327! 0.3271
0.1706 0.3274 0.3202
0.2029 O0.3147 0.2976
0.2199 C.3023 0.2811
0.23u49 n.2887 C.2645
0.25u48 0.2679 0.2u405
0.2838 0.2358 O.20u47
0.3347 0.1866 O.1495
0.4293 Cot3u7 0.a8u0
EM 0.050C0 EMU 3,00
EC FRACT FRACTM
C.1378 0.3u77 0.3u77
0.1697 £.3555 C.3505
0.2016 C.3514 0.338¢
0.2183 0.3429 0.3267
0.2328 0.3320 0.3131
0.2520 0.3134 0.2916
0.2796 0.2810 0.2557
0.3265 0.22u7 8.1943
0.u121 Ge1563 O.1150
EM 0.C5CC EMU 3.CC
EC FRACT FRACTM
0.1373 0.3664 0.366u
C.1689 0.3831 0.3799
0.2006 0.390Y4 0.3819
C.2169 0.3882 C.3771
0.2311 0.3825 (0.3693
0.2u497 0.3696 0.3540
0.2757 C.3u423 0.3235
C.3192 C.2839 0.26006

0.3937 0.1962 O.1649

H/D 2
RMOE

1. 1096
O.6u468
0.3679
0.2701
0.2Cu8
0. 1405
0.C8CD
0.0292
C.00u9

H/D 2
RMOE

242690
1.3300
0.7658
J.5685
0.u4366
0.3068
B.1833
0.0750
0.0147

H/D 2
RMOE

2.4276
2.01u8
11652
D.8687
D.6705
Col753
0.2895
0. 1251
0.0283

H/D 2
RMOE

5.7u453
3,3845
1.96u7
1.4702
11396
O.81L3
O.5041
0.2286
C.0607

(H/D 2) 3 21

RTOT

2.1396CE GUC
1.50577 OO
1.1309215€ 00
9.67651E-01
8.70246E-01
7.70277e-C1
6.67T763E-T1
5.62543~-01
L.7ub 71E-0I

RTOT

3.5u874E 0OC
2.32396€ 0O
1.57861E 0OC
l.32008E 0O
1. 14555 CO
9. 70344E-Ot
7.96389E-01
6.272L5E-01
4,985u3-ClI

RTOT

L,95787€ 0O
3.14215E 00
2.04807c 00
1.6725CE CO
142086 GO
1.170810 08
9.25314E-CI
6.919L7E~D
5.2261L4E-01

RTOT

T.77613c 0O
L.77853%€ CO
2.98720€e 0O
2.37736€ 0O
1.971475 DO
1.57054L GO
1.18227€ 00
8.21350E-01
5. 70757E-01

0 200




-162-

EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS

CrO 10.
L

30.00
50.0C
80.00
100.0C
120.00
150.00
2CC.00
3CC.o6C
50GC.0C

CRO 20.
L

30.00
50.00
80.C0
100.00
120.C0
15C0.00
200.CO0
30C.C0
50C.CO

CRC 30.
L

30.0C
50.C0
80.CO0
100.C0
12C.00
15C.LC
2CC.0C
3CC.CO
5CC.CO

CRQ 50.
L

30.C0
50.00
80.0C
100.C0
120.00
150.C0
200.00
300.C0
500.00

EM 0.075C
€C

0.1507
0.1850
0.2213
0.2391
0.25u42
.2739
0.3018
0.3471
O.u188

M 0.075C
EC

0.1502
0.1838
C.2186
0.2363
0.2512
0.2707
C.2979
0.3u411
C.ug69

eM 0.075C
EC

C.150C
0.1834
C.2178
0.2353
0.2502
0.2696
C.2965
0.3389
C.u024

eM 0.075C
EC

D.1499
C.1831
C.2171
0.2345
0.2u94
0.2686
0.2952
0.3371
0.3986

EMU 3.0C
FRACT FRACTM
0.2429 0.2429
0.2556 C.255¢
Ne265} U.2651
0.2678 0.2629
0.2683 0.2583
0.2663 0.2503
80.2587 0.2358
0.2377 C.2C71
C.1970 L1591

emMu 3.CC
FRACT FRACTM
0.2668 0.2¢668
0.2879 0.2€79
0.3C¢5 £.3065
O0.3141 C.3116
C.3188 0.3132
0.3222 0.3126
0.3214 0.3CrC
0.3075 0.2869
C.2557 0.2386

EMU 3.00
FRACT FRACTM
0.2761 C.2761
0.3008 0.3C0o8
0.3242 0.3242
0.33u45 0.3329
D.3418 C.3379
0.3u489 0.3420
0.3534 0.3u428
0.3L7L 0.3317
C.3120 0.2905

EMy 3.00
FRACT FRACTM
0.2839 0.2€39
0.3122 0.3122
0.3u403 0.3uC3
0.353u 0.352
0.38636 80.3¢12
0.37u7 0.3704
0.3857 0.5787
03911 3.3804
C.3703 0.35u¢8

H/D 2
RMCE

2.8626
1.9185
1.2557
1.0296
0.8690
0.6937
C.5022
0.2954
fJei27l

H/D 2

RMOC

S5.7476
3.8717
2.5634
2.0789
l.774C
1.42C0
1.0343
0.6191
0.2810

H/D 2
RMOE

8.6320
5.82u49
3.8706
3.1693
2.6801
2. 1475
1.5678
0.9u42
0.u4370

H/D 2
RMOE

. uCih
9.731C
6.U851
5.3109
L.u926
3.6331
2.63¢60
15955
C. 7504

{R/D 2) 3 2 1

RTOT

3.26370€ GO
2.43796E (0O
1.83620E G0
1.597792€ 00
l.42L14E QOO0
1.23558E OO
1.028%7€E GC
8.COU59e-01
6.CO00uC-0t

RTOT

5.88802c 00
4,25457E QO
3.07u12E 0O
2.61142C UC
2.,276u46E 00
1.91619E GO
1.52667E UD
1.10537E GO
T.U9927E-J1

RTOT

8.51215E 083
6.0701 78 4C
L,31204E OC
3.62492E U0
3.12878€ GO
2.59680t 00
2.024378 ¢0
1.41028E 0O
8.99813E-U1

RTOT

37604 01
9.70239E U0
6.78789E 0O
5.65193€ GO
L.83342C CC
3.95802E L0
3.01976E OO
2.0201Ce 02
1.19958C 00

0 200



-163-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
300.00
500.00

CRC 20.
L

30.00
50.00
80.00
1CG.00
120.00
150.00
200.00
300.00
500.00

CRC 3D.

30.00
50.00
80.00
1CC.CO
120.00
150.00
200.00
3oc.o0
500.CC

CRC 50.

30.00
50.00
80.00
180.00
120.C0
150.0C
200.0C
300.90
500.00

cv DL 1000 EMU 3.02C
EC FRACT FRACTM
0.1588 0.2058 0.2058
0.1936 0.2257 0.2257
0.2298 C.24u1 O.2441
0.2488 0.2523 0.2523
0.2654 0.2584 0.2584
1.2872 0.2653 0.2653
0.3165 C.2722 0.2681
0.3611 0.2751 0.2612
B.u275 0.2625 0.2377
E¥ 0.1000 EMU 3.CO
EC FRACT FRACTM
0.1586 £.2198 0.2194
0.1932 C.2uuL7 O0.2u447
0.2288 N.2692 0.2692
0.2u475% 0.2810 C.2810
0.2635 0.2903 0.2903
0.2846 0.3014 0.3C14
0.3134 0.3145 0.3125
0.357u g.3273 C.3194
0.u220 0.3279 C.3120
LM 0.1000 EMU 3.00
EC FRACT FRACTM
0.1585 0.2249 0.2249
0.193C 0.2518 C.2518
0.2285 0.279C 0.279C
C.2470 0.2923 0.2923
0.2629 0.3032 0.3032
0.2837 C.3163 0.3163
0.3123 0.3326 0.3313
C.3561 0e3513 C.3455
0.4200 0.3616 0.3499
EM 0.163C EMU 3.CC
EC FRACT FRACTM
D.1584 0.2291 0.2291
0.1929 0.2577 G.2577
0.2283 0.2873 <2873
0.2466 C.302! 0.3021
3.2625 D.31Uu5 B.31u5
0.2830 0.3296 0.3296
0.31113 d.3490 0.3u482
J0.3551 0.374(C 0.3703
D.u183 0.3959 0.3882

H/D 2
RMOE

4,925
3.6203
2.6171
2.2069
1.9030
15672
1.2194
D.8332
D.u656

H/G 2
RMOE

9.8626
7.258¢6
5.2634
b,luu8s
3.8u463
3.1830
2.L4785
1.6997
0.9606

H/D 2
RMOE

14,7998
10.8769
7.9086
6.6201
5.7896
L.7988
3.7389
25672
1 s4569

H/D 2
RMOE

2U.676)
18. 1765
13.2007
11a1743
9.6747
8.0298
6.2607
4.3031
2.u510

{H/D 2) 3 21

RTOT

4,23348¢C 40
3.33572€ 0OU
2.619038 U0
2.31611 0O
2.0867ug 0O
1.82834€ (10
1.53144¢ OO
1.18073E QO
8.45662E-01

RTOY

7.89957E (00
6.112L40E QO
L4.69072€ GO
4.09220E GO
3.64040€E 1O
3.13340E Q0
2.55u4u43g O
1.87841E OO
1.24482E 00

RTOT

115657 Dt
8.88908E 00O
6.76241C 0OC
5.86829E 0N
5.194386E 0O
L.u3844E OO
3.57741E OO
2.57589€ 0O
1.643928% 0C

RTOT

1.88978E 0}
l.uby24E Ot
1.09058E J1
9.42048C 0D
8.301 39t CO
7.04857L UC
5.62336C 0OC
3.97085C G0
2.44230e 0O

0 200
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EFFECTIVE ENERGY CUTOFFS FOR GACOLINIUM CYLINDCRS

CRO 10.

[}
[

30.0C
50.00
80.CO
100.0C
120.00
150.00
20c.00
3C0.C3
500.C0

CrRO 20.
L

30.00
50.00
80.00
100.00
120.80
150.00
209.00
300.00
50C.C0

CRQO 30.
L

30.00
50.0C
8C.C0
}00.00
120.0G0
150.0C
200.0C
3p6.00
500.00

CRO 50.

30.00
50.00
8u.00
1C0.00
120.0C
150.0C
200.00
3pc.0o
50C.d0

EM D.0253
EC

0.1273
0.1690
0.2194
S.2u471
C.2710
G.3015
0.3u30
D.ul6u4
04984

EM 0.C253
EC

C.1188
0.1573
0.20u45
G.2336
0.2597
3.2934
1.3382
J.40un
049792

EM 0.C2512
EC

0.1163
0.1523
0.1955
0.2234
0.2501
0.2858
€.3335
0.u326
C.u4975

EM D.0252
£Ec

O.1145
O.tusd
C.1861
0.2106
N.2357
0.2725
0.32u47
N.2989
C.u96u

EMU
FRACT

Ne2145
0.1496
Ne1168
0.1078
N.1026
0.0981
0.09u7
€.0923
J.0914

EMU
FRACT

C.3022
0.20u1
0.1420
0.1236
11130
O.10u2
C.0975
0.0932
C.0916

EMU
FRACT

C.3588
0.2u489
C.1665
C.1396
0.1237
0.)1CH
C.1005
N.0942
C.0918

£Mu
FRACT

D.u267
Na3166
Ce21 11
0.17C9
Collbu
C.1232
D.1065
0.09614
f.0922

5,03

FRACTM

0.2136
B.1116
0.u525
O.C3uy
0.023¢
C.C143
0.CCT71
C.CC24
0.C605

5.CC
FRACTM

0.3022
0.1811
0.Coulk
0.06u46
0.0u54
0.C281
C.Ciul
0.CCu7
0c.CCiIC

5.00
FRACTM

0.35¢88
0.2322
.1287
0.C909
0.Ce54
C.0u13
0.L209
C.ccra
0.CC1u

connN
Je L

FRACTM

Q.u267
0.3C54
0.1833
O.134¢
C.1C34
U.Cé5¢
0.C3u43
0.C117
0.CC2Y

H/D 2
RMOC

Cetill
0.0283
0.0052
0.C020
0.0009
0.0003
0.04ct
0.0dJ0c
0. 0ooe

H/D 2
RMOE

0.274C
C.0769
0.0160
0.CCe60
0.L024
G.COo7
C.0001
0. Caoo
0.0400

H/D 2

RMQE

0.4353
0. 1306
0.0308
0.C12)
0.00u9
0.0014
0.0003
0.00C0
0.Cace

H/D 2
RMOC

0.7565
0.2416
0.0660
0.C291
0.0126
0.0836
0.0%cs
0.Ccoce
0.0C00

{H/D 2) 3 2 1 0 200

RTOT

1.07220E 0O
8.1288uUE-C1
6.85205LE-01
6.42085E-UI
6.11925€6=-01
5.79572£-01
5.43261E-01
4,99037E-01
4.50616E~-C1

RTOT

1.385L9E GO
9.22652C-01
7.242BU4E-DI
6.65314E-C!
6.268L1E-0t
5.88032c-01
S.L7152E-01
5.00215€e-C1
4.50881-Ut

RTOT

1.692878E 00
1.032u42€E GO
7T.63362E-U1
6. 88543E-C1
6.41757TE-C1
S.?26493E£-J1
S.51044E-UI
S.01394C-0t
4L.510W7E-UI

RTOT

2.3254%6C OC
1.25195€ Q0
B.41519L-01
7.35300C-01
6.71570E-31
6134 UE-UI
5.58826&-01
5.03750C-C!
hoS1L78E-C)
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EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS (H/0 2) 3 2 1

CRO 10.
L

30.00
50.C0
80.00
100.00
120.00
150.00
200.00
300.00
500.08

CRC 20.
L

30.00
50.00
80.00
100.C0
120.00
150.00
200.00
300.00
500.00

CRC 30.
L

30.00
50.08
8L.C00
180.00
120.00
150.00
2600.00
30Q0.00
5C0.00

CRC 50.
L

30.0C
50.0C0
80.00
1C0.00
120.0C
150.00
200.00
300.00
500.00

EM 0.0500
EC

0.1375
0.1703
0.2058
0.2263
0.2463
0.2686
0.300u
D.3573
0.u4583

EM 0.0500
EC

0.1370
0.1690
0.2022
0.2202
0.2366
0.2582
0.2869
0.3369
0.u303

EM 0.05C0
£C

0.1369
0.1685
0.2011
0.2183
0.2338
0.25u43
0.2816
0.3280
D.4128

£EM 0.05CC
EC

0.1367
0.1682
dJd.2002
C.2169
0.2315
0.2510
0.2771
0.2201
0.39u42

EMU
FRACT

0.282¢6
0.2611
0.2312
fle21u48
C.2015
0.1856
Delbh7
0.1373
O0.1118

EMU
FRACT

0.3305
0.325C
(l.3065
0.2919
0.2776
0.2578
0.2282
C.1828
O.1339

EMU
FRACT

0.3506
0.35u7
C.3u63
0.3359
0.3242
0.3057
0e.2749
N.22143
0.1555

EMU
FRACT

£.3685
0.383)
0.3876
0.3842
0.3778
0.36u8
0.338C
0.2813
8.1955

5.00
FRACTM

0.282¢6
0.2¢11
0.2312
0.2148
0.2015
0.1750
0.1391
0.0929
J.0u66

5.00
FRACTM

0.3305
0.3250
0.3065
0.2919
0.277¢6
0.254L2
0.2131
0.1525
C.0843

5.00

FRACTM

0.3506
0.3547
0.3463
C.3359
0.32u42
0.3Cu2
0.2639
0.1975
Cel 154

5.CC
FRACTM

0.3¢85
0.383}
0.3876
0.38u2
0.3778
0.36u45
0.3307
B.26371
O« 1654

H/D 2
RMOE

1.3655
0.7469
0.3898
C.2706
O0.1913
11295
C.0r7u2
C.0276
. 0048

H/D 2
RMOE

2.7455
1.5168
C.8140
0.5837
C.u33)
0.2946
0.1765
0.0729
0.01u5

H/D 2
RMOLC

b.1252
2.2862
1.2578
0.8958
0.6731
N.u4629
0.2825
O.1227
0.028C

H/D 2
RMOE

6.8854
3.8254
2.0855
1.5193
1.1526
0.8314
0.4970
0.2261
0.C60u

RTOT

2.02252E 00
l.41789E 00
1.05066€E DO
9.22453E-01
8.34990E-D!
T.4561CE-01
6.53685E-01
5.57500C-01
4,.73661E-01

RTOTY

3.u31658 00
2.23608E UQ
1.520128 00
1.27488E G4
1.11030c 00
9.4567TE-OI
7.82311E-01
6.22201E-01
L.97732E-UI

RTOT

4.84078E OO
3.05427C OC
1.98958E 00
1.62731E (0
1.38560E 00
1. 1457uE G0
9.10936E-31
6. 86903E~01
5.2180u4E-01

RTOT

7T.6590L4E 0O
L4,6906uE 0O
2.92850E OC
2.33216e OO
1.93621E U0
1.54588¢E U0
1.16819€ U0
8.16307e~-01
5.699u6C-01

0 200
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EFFECTIVL ENERCY CUTCFFS FOR GADOLINIUM

CRO 10.

L

30.CC
5C.CC
80.C0
100.CO
120.90
150.00
2C0.0C
3ctc.0o
5CC.GC

CRG 20.
L

30.0C
50.C0
8C.00
1CC.00
120.00
150.C0
200.00
3CC.00
5C0.C0

CrRC 30.
L

30.060
50.80
80.00
100.00
120.00
150.00
200.0C
300.00C
50C0.00

CRrRQ 50.
L

30.00
50.C0
80.CC
100.05
120.00
150.00
200.00
300.00
500.C0

gv¥ 0.075C
tC

O0.1499
0.1832
0.2173
0.2351
C.2507
0.2711
C.3005
0.3511
C.b26H

EM 0.075C
EC

O.1498
0.1827
g.2167
0.2342
0.249Y4
N.2691
C.29692
0.3422
C.u108

EM 0.075C
EC

g.1497
0.1828
C.2165
0.2339
0.2u89
0.268u
0.2957
0.3395
0.u050

tkM 0.075C

EC

.ru97
g.1827
0.2163
0.2334
0.2u486
0.2679
0.29u8
0.3373
0.uC01

EMU 5.CC
FRACT FRACTM
0.2u492 0.2u492
0.2610 0.2¢1C0
0.2663 0.2¢63
12656 0.2656
0.2631 D.2¢31
C.2574L J0.2574
0.2u456 0.2u56
0.2220 0.222C
C.1865 0.169C

EMU 5.C0
FRACT FRACTM
N.27C8 0.270C8
0.2918 0.2918
0.3047 g.3c87
O.31uy Ce3lly
C.3175 0.3175
0.3187 0.3187
0.3151% 0.3151
£.2982 0.2982
C.2581 0.2u486

EMU 5.00
FRACT FRACTM
8.2789 0.2789
C.303%8 0.3038
0.3262 £.3262
0.3353 0D.3353
0.3416 Q.3u16
Ne.3u470 0.3u470
C.3494 0.349U4
G341}t Ce3L411
0.3063 0.2998

EMU 5.0C
FRACT FRACTM
0.2858 0.2858
N.31u42 0.31u2
0.3u17 C.3u17
£.3543 0.35u43
£.3638 0.3¢38
C.374C 0.37uC
0.3837 0.3837
0.3874 0.387u4
C.3665 0.3625

CYLINDERS
H/D 2
RMOE

3.594})
2.3800
1.5437
1.2298
1.0089
0.7782
0.5382
0.2706
0.1195

H/D 2
RMOLC

7T.1956
4.7702
3.1023
2.4776
2.0387
1.5817
1.1083
0. 6266
0.2723

H/D 2
RMOE

10.7956
7.1598
4.6505
3.7255
3.0683
2.3850
1.6786
0.9614
0.u4280

H/D 2
RMCE

17.996k
11.9407
T.7777
6.22C1
5.127L
3.9911
2.818]
1.6310
O.7h14

{H/D 2} 3 2 1

RTOT

3.13672t 0OC
2.32u428% 0C
l.73972€ CO
1.51121€E COC
1.3L463¢€ GC
1.16861E 0O
9. 76669L-01
T.67635E-L1
5.85923E-UL1

RTOT

5.76085% UC
L.1u039c 3G
2.97765€ 0O
2.52u471E 00
2.19838C 00
1.84922€ UO
l.47437E OO
t.07254L 00
7.35808E-01

RTOT

8.38u98c 00
5.95650e 00
4L,21557E 0OC
3.53822E 30
3.05069€ 0C
2.52983E CO
1.97206C 00
137745 QO
8.85694E-01

RTOT

1.36342E Ul
9.58871E L0
6.69141E 0D
5.56522¢ 08
L,75533C 0OC
3.891058 GO
2.967u5E 30
1.98727 GO0
1.18547¢t QO

G 200
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EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10,
L

30.00
50.00
80.00
130.00
120.00
150.00
200.00
300.0C0
500.00

CRC 20.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
3C0.00
5C0.00

CRC 30.
L

30.C0
50.00
80.00
100.00
120.00
150.0C
200.00
3g0.00
500.04

CRC 50.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.01
300.00
500.00

EM O.
EC

0.1584
0.1929
0.2283
J.2ub67
0.2626
0.2832
0.33120
0.3577
O0.u278

eM 0.
EC

0.1584
0.1928
0.2281
C.2u64
0.2622
C.2826
0.3110
0.3556
O.u4216

EM Q.
EC

0.1584
0.i1928
0.2280
C.2u463
0.2620
0.2824
0.3107
0.35u8
0.u19s6

EM O.
EC

0.1584
0.1927
0.228C
0.2462
0.25619
0.2822
0.3104
0.3543
Q.u181

1000 EMU 5.00
FRACT FRACTM
0.2106 0.2106
0.2312 0.2312
0.2u95 0.2495
0.2570 0.2570
C.2624 0.2624
0.2675 C.2675
0.27C9 0.2709
C.2680 0.2680
G.2L92 0.2u492

10232 EMU 5.CC
FRACT FRACTM
B.2225 0.2225
0.2u79 0.2479
N.2728 0.2728
0.2843 0.2843
0.2935 0.2935
0.3038 g.3C38
C.3151 0.3151
0.32u7 0.3247
0.3209 0.32C9

16060 £MuU 5.0C
FRACT FRACTM
0.2267 0.2267
0.25u1 0.2541
C.2816 0.2816
0.29u9 0.2949
C.3C56 0.3C56
C.3183 0.3183
0.3335 0.3335
C.3500 0.3500
0.3571 0.3571

1000 EMU 5.00
FRACT FRACTM
0.2303 0.2303
0.2592 0.2592
0.2890 0.2890
0.3038 0.3038
0.3161 0.3161
0.3311 0.3311
0.3499 0.3499
0.3735 0.3735
0.393¢6 0.3936

H/D 2
RMOE

6.2639
4.5649
3.2655
2.7386
2.3496
1.92u46
U566
C.93T71
0.u4835

H/D 2
RMOE

12.5315
9.1355
6.5394
5.4866
4.7105
3.8637
2.9301
1.87287
1.0045

H/D 2
RMOE

18.7990
13.7061
?.8133
8.2335
7.0718
5.8019
L.L4C39
2.8603
1.5250

H/D 2
RMOL

31.3317
22.8u82
1643625
13.7313
117941
?.6783
7.3513
4,7833
2.5652

(H/D 2) 3 21

RTOT

L.11308E OC
3.221 78 00O
2.514028 00O
2.21659€ 00
1.99237€ OC
1.74112E 00
You5477C 00
1.12115& 00
8.08201€E-01

RIOT

T.779t7t 0OC
5.99846E 00
4.58571t 0OC
3.99268E 0O
3.54603E 0OC
3.0u618C OC
2.47775€e 00
1.81863E OO
1.20736E OO

RTOT

1o 14U453E 01
8.77514t 0O
6.657TLCE 00O
5.76877E 0O
5.09970C 09
h.35124 OO
3.50073€e U0
2.51611e 00
1.60652C 0C

RTOT

1.87774E 01
1.43285E O
1.08308E OI
9.32396E 0O
8.20703€ CC
6.96136t 00
5.546708 0O
3.91107e 4o
2.L0u8ug CC

0 200
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EFFECTIVE ENCRCY CUTOFFS FOR GADOLINIUM CYLINDERS

CRO 10,

L

30.020
50.00
80.10
100.00
120.006
150.00
20C.00
3CC.00
5CC.00

CRO 20.
L

30.00
50.CC
8C.CO
1CC.00
12C.00
156.00
2CC.00
3GC.00
S5CC.CC

CRO 30.
L

3c.0c
50.CC
80.00
ico.00
120.00
150.00
200.00
300.0C
500.00

CRO 50.
L

30.00
50.CC
80.00
100.C4
120.00
150.00
200.00
300.Ca
508.00

£EM D.0252
EC

O.1140
0.1516
0.2657
0.2897
0.308Y4
C.3313
G.3629
O.Lu154
0.5004

EM D.0253
EC

0.1130
O.1458
0.1999
J.2694
0.293u
0.3216
0.3577
O.u4135
0.u4999

Ev 0.0253

ec

01126
Colllbd
0.1855

«2511}
C.2801
0.3124
C.35256
C.ul115
0.u995

™ D.0252
EC

O0.1124
D.1428
C.1777
0.20u7
0.2584
0.2958
0.3u427
C.u077
0.4985

EMUIC.CC
FRACT FRACTM
0.2135 80.2135
C.1122 0.1122
0.C762 G.0621
C.0761 0.C388
0.C775 0.0258
0.0801 C.0152
0.0838 g.CC73
0.0880 t.0C2u
0.0906 0.0C0a5s

EMUIC.CO
FRACT FRACTM
C.3 144 O0.31uy
0.1828 D.1828
0.1C19 C.1C19
0.0878 0.3738
C.0866 0.G500
C.0855 0.C299
0.0865 00146
0.0890 N0.CCus8
0.09C8 c.0ocio

eMUIC.CO
FRACT FRACTM
G375 0.37u5
£C.2369 0.2369
0.1323 0.1323
0.30us 0.1Cu5
C.0963 0.0725
0.0912 0.0uu0d
0.0893 C.C217
0.0899 g.C.crni
0.C910 C.CCi1u

EMUIC.CO
FRACT FRACTM
D.uu29 0.u4u429
0.31U2 OD.3142
0.1861 0.1861
C.1401 g.tuni
O.1167 B.1123
C.1030 g.urce
0.09u9 0.C355
0.0917 0.C118
0.0914 0.CO24

H/0D 2
RMOE

C.t19C2
0.051C
0.0012
0.0805
0.0C03
0.000t
0.0000
0.03G0
0.0000

H/D 2
RMOE

0.3895
ottt 77
0.0193
C.0020
0.0008
C.LCO03
0.0060!
0.00co
0.0000

H/D 2
RMOE

0.5888
C.1839
0.0u433
0.0053
0.0019
0.00C6
0.0001
0.00Cco
0.CO00

H/D 2
RMOE

0.9868
0.3161
0.0884
0.0357
0.0064
g.0017
0.C.nos3
0.00CO
0.0000

{H/D 2) 3 2 1 0 200

RTOT

9.23666E-01
7.C6887E-01
6.18206E-04
5.91474E£-01
5.73065E-01
5.52771E-01
5.28093E-Ut
4,93557E-U1
Lour31e-01

RTOT

1.23696E 0O
8.1665u4E~01
6.57285C-01
Ao 1UT03E-01
5.87982€£-01
5.61232e-01
5.3198LE-01
L,9u735e-Gl
L,Lu9916E-I

RTOT

1.55025E 08
9.26422E-U1
6.96363e~-01
6.37931E-01
6.02898E~-01
5.69692€-01
5.35876E~Ul
4L,.9591kE-T!
4.50132E-01

RTOT

2.17683E GO
1.1u45%6E U0
T.7452CE~-UI
6.84389C~-01
6.32731E-01
5.86613c~-0)
5.43658E-01
4.98270£~01
4.50563E-01
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EFFECTIVE ENERCY CUTOFFS FOR GADOLINIUM CYLINDECRS

CrQ 10,
L

30.00
50.00
80.CC
1CC.00
12G6.00
150.00
200.00
3gc.Co
50C.0C

CRC 2C.
L

30.00
50.C0
80.00
100.08
120.00
150.00
200.00
3g0.00
500.00

CRG 30.
L

30.00
5C.00
80.00
100.C0O
120.00
150.00
200.00
300.C0
5CC.00

CRC 50.
L

30.00
50.CC
80.00
100.00
120.00
150.00
200.00
300.00
500.00

gV 0.0500

m

C

0.1367
0.1680
0.1998
D.2163
0.2307
0.2u98
0.2782
£.3350
O.5414

EM 0.0500
EC

0.1366
0.1679
0.1993
0.2155
0.2295
U.2u78
0.2739
0.3193
1.4598

EM 0.050C
EC

0.1366
0.1678
0.1992
0.2!53
0.2291
0.2u72
0.2726
0.2149
C.u0u3

EM C.050C
EC

0.1368
D.1678
0.1990
0.2151
0.2288
0.2u67
0.2715
0.3116
0.3820

EMUIC.CO
FRACT FRACTM
0.3048 0.3038
0.2837 0.2837
0.2u477 B.2u77
0.224Y4 0.2244
0.2029 g.2029
0.1751 01751
0.1392 0.1392
0.0962 0.0962
0.07%9 C.C5u4y

EMUI0.CC
FRACT FRACTM
0.3u51 0. 3451
0.3u35 0.3u436
0.3251 1.3251
0.3079 0.3C79
0.2893 0.2893
0.25612 0.2612
D.2183 0.2183
C.1549 0. 1549
0.0968 0.C0968

EMUIC.CO
FRACT FRACTM
0.3615 0.3615
€.3696 0.3696
0.3632 0.3632
0.3523 0.3523
0.3380C .3380
0.3140 0.314C
0.2726 0.272¢
0.2019 0.2019
C.1219 0.1219

EMUIB.CC
FRACT FRACTM
C.3757 0.3757
0.3736 0.373¢6
C.u010 0.u01:0
0.3981 0.3981
C.3211 C.35911
0.3757 0.3757
0.3u423 0.3423
g.2717 B.2717
0.1691 O.1691

H/D 2
RMOE

1.89C9
1.0329
0.5508
0.3961
0.2972
0.2034
1173
0.0u419
0.0013

H/D 2
RMOE

3.7841
2.0698
1.1075
0.7729%Uu
0.6027
O.u168
0.2475
0.1032
0.0095

H/O 2
RMOE

5.6774
3.1067
1e66U43
1.20024
0.9083
0.6301
De377U
0.1638
8.0332

H/D 2
RMOE

9.u406U3
5.1801
2.7775
2.0U95
1.5193
1.0566
0.6373
0.2844
0.0753

(H/D 2) 3 21

RTOT

1.85613€c 0OGC
1.26330E GO
9. 11 786E-01
7.92929€E-01
7T.14012€E-U]
6.36130E-01
5.60u4C9e-0O1
4.88372e-01
4,331 13E-UI

RTOT

3.26526E 0O
2.081u48E 0O
1.38125E 0O
1. 14536F GO
9.893) 8E~-Ul
8.3619727e-01
6.89035E-01
5.53073€E-01
4.57184E-O1

RTOT

L.67439E OO
2.89967E 0OC
1.85071E 00
1.49778E 00
1.26U462E 0O
1.0362¢E DBC
8.176605-31
6.1 7775E~-C1
L,81256E-01

RTOT

T.49265E 00
4.53605€ 00
2.78963E GO
2.20264t GO
1.81523€ Q0
l.43600C OU
1.07491E QO
T U7179E-01
5.29398E-01

8 200
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EFFECTIVE ENERGY CUTOFFS FOR GADCLINIUM CYLINDERS

CrRO 10.
L

30.0C
50.00
80.00
100.00
120.00
150.00
200.00
30c.00
5CC.00

CRO 20.
L

30.00
50.00
8C.00
1C0.CC
120.C0
150.60
200.00
3CC.00
50C.CC

CRO 30.
L

3C.00
5C.C00
8C.00
1CC.00
12C.00
15C.00
2CC.00
30C.00
5CC.00

CRO 508.
L

30.0C
50.00
80.00
100.A33
120.9C
150.C0
2C00.CC
300.00
5uC. 00

g 0.075C
EC

0.1497
0.1827
0.2162
0.2335
C.2u8L
0.2676
0.29u3
0.336L
0.4000

EM 0.075C
EC

DeluQ7
D.1826
0.2161
0.2334
0.2u82
0.2674
0.2939
0.3353
0.3962

EM 0.075C
EC

0.1497
0.1826
0.2161
C.2334
0.2u82
0.2673
0.2938
0.3349
0.39u9

eM 0.0750
EC

Qetuov
C.182%
0.2161
0.2333
C.2u81
C.2672
0.293¢
G.33u6
0.3939

EMUI0.CC
FRACT FRACTM
0.2604 0.2604
C.276C C.276C
0.2850 0.2850
0.2857 0.2857
0.2838 J.2€38
0.2780 0.278C
0.2638 0.2¢38
0.2302 8.2302
O.170u 0.1704

EMUI0.CC
FRACT FRACTM
Q.277U4 C.277h
0.3011 0.3011
G.3213 0.3213
C.3288 0.3288
0.3332 0.3332
0.3357 0.3357
0.3327 0.3327
0.3127 0.3127
0.2564 C.256L

eMU10.00
FRACT FRACTM
0.2836 0.2€36
0.3105 0.3105
0.3355 0.2355
0.3462 0.3462
0.3537 0.3537
0.3607 0.3¢07
0.36u7 C.36u7
0.3556 0. 3556
£.3103 0.3103

EMUI0.OC
FRACT FRACTM
0.288¢6 0.288¢6
0.3185 0.3185
0.3u78 C.3u78
C.3615 0.3615
0.3721 O0.3721
0.3836 0.3836
0.3950 0.3950
G.3999 0.3999
0.3742 0.37u42

H/D 2
RMOE

5.0352
3.3172
2.1394
1.7003
1.3932
1.0750
0.7u88
C.u234
C.1808

H/D 2
RMOE

10.0704
6.6358
4,2816
3.u4036
2.7894
2.1543
1.5C03]
0.85u42
0.3732

H/D 2
RMOE

15.1056
9.9557

6.4237"

5.1066
L.1860
3.2336
2.2567
1.2854
0.5656

H/D 2
RMOEL

25.1811
16.5929
10. 7085
8.51L7
6.9798
5.3917
3.7662
2.1L72
C.9501

{H/D 2}y 3 2 1

RTOT

2.99062€ GC
2.1824ug GC
1.60302E 00
1.37805E 0C
1.216328 00
1.04379% GG
8.59528E£-01
6.640098E-01
5.03989£~-01

RTOT

5.61474E 100
3.9981u4E 0OC
2.8u09uE 00
2.39155€ G0
2.06864E U0
!.72u40E 30
1.35722€E UC
9.69007£-01
6.53874E-01

RTOT

8.23887€ 0OC
5.81u425g 0O
L4L.07887E U0
3.40505E OC
2.92095E 00
2.u0501E 00
1.85u492F ON
1.27392E OO
8.03760€E-01

RTOT

1.34871E CI
9.u4646E 0O
6.5547I1E 0O
5.43206€ U0OC
4.62559E OO0
3.76623C U0
2.85031E 0D
1.8837ug GO
1.10353c 00

0 240
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDECRS

CRO 10.
L

30.00
50.00
80.C0
1Co.0C
120.00
150.00
200.00
3g0.0C
500.00

CRC 20.
L

30.00
50.00
80.00
160.00
120.00
150.00
200.00
300.00
508.C0

CRC 30.
L

30.00
50.00
80.00
100.00
120.00
150.00
200.00
3g0.00
500.00

CRC 50.
L

30.00
50.C0
80.00
100.00
120.C0
150.00
20C.0C
3g0c.Co
50C.00

EV DO.
ec

0.1583
0.1927
0.2280
0.2u62
0.2619
0.2821
C.3102
0.3540
Oelii 7l

EM O.
EC

0.1583
0.1927
0.2279
C.2u461
0.2618
0.2820
D.3101
0.3537
D166

EM D.
EC

C.1583
0.1927
0.2279
0.2461
0.2618
0.2820
C.3100
0.3536
O.u163

EM O.
eC

0.158%
0.1927
C.2279
C.2u461
0.2618
0D.2820
C.3100
0.353%
C.ul61

1600 EMUILC. 0D
FRACT FRACTM
0.2171 0.2171
0.2430 0.2400
0.2613 0.2¢613
0.2705 0.2705
C.2773 0.2773
0.284f 0.28u4C
0.2895 0.2€95
0.2880 C.2880
C.26u8 0.26u48

100cC EMUI0.CO
FRACT FRACTM
U226 0.2261
g0.2530 0.253C
B.2797 0.2797
0.2925 0.2925
C.3027 0.3C27
O0.314Y4 0.31uy
0.3277 0.32771
N.3402 0.3402
0.3374 0.3374

1000 EMUIG.C0
FRACT FRACTM
0.2293 0.2293
0.2577 0.25771
0.2865 0.2E65
0.3007 C.3c07
0.3123 0.3123
0.3262 C.3262
0.3u429 O.3429
C.3622 0.3622
B.3717 0.3717

1800 EMU10.00
FRACT FRACTM
C.2319 0.2319
0.2613 0.2613
£.2922 0.2922
0.3076 0.3C76
0.3203 0.3203
0.3361 0.3361
C.3561 0.3561
0.3819 0.3819
B.40L6 O.uClsb

H/D 2
RMOE

8.8157
6.u4056
4,5636
3.8176
3.2681
2.6697
2.012)
1.2901
0.674L5

H/D 2
RMOE

17.6313
12.8112
9.1292
7.6369
6.5390
5.3418
4.0277
2.58u49
1.3558

H/D 2
RMOE

26.4470
19.2168
13.6938
11.4553
9.8084
8.0127
6.0u29
3.879)
2.0365

H/D 2
RMOE

Ly,p783
32.03u6
22.8230
19.0922
16.3510
13.3574
10.0737
6. 4681
3.3988

(H/D 2) 3 21

RTOT

3.98385€ 00
3.09421E 0O
2.38888E U0
2.09334E 0D
1.8703&8€ 40
1.62143E 00U
1.33878E 03
1.01214E 0O
7.11578E-01

RTOT

7T.6L99UE 0O
5.87089€E OU
L.Lu6057E GO
3.86913c OO
3.42405€E QG
2.92649€E QO
2.36176E (O
1.70962E 00O
111074 OC

RTOT

1.13160E M
8.6u4756E 0O
6.53226t 00
5.64522t 00
L.9rr7IE OO
4.23155€ 0OC
3.38474t 0O
2.u40710E OO
1.507290E 0O

RTOT

1.86482E 01
1.42009€ GlI
1.06756€ [O1
9.19740€E OC
8.0850ut 0O
6.84167E (0
5.43071e 0O
3.80206L 0O
2.30822€ 0O

0 200
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EFFECTIVE ENERGY CUTOFFS FOR GACOLINIUM SLABS 3 1
CRO 1C. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
3¢.00 0.1660 0.2001 O. 1445 0.0280 8.2u4706E-01
50.00 C.2324 0.1480 0.0675 0.0031 6.63607TE-01
80.00 0.3053 0.1268 C.0275 0.0002 5.75953c-0t
10C. 00 0.3u413 C.1217 c.0170 1. 0001 S5.u4u4568E-01
}12C0.00 0.3715 £.1190 0.0112 C.0000 5.21935€e-01
150.00 0.u098 0.1168 0.0065 0.0000 4.96919€-LC)
2C00.00 C.u623 0.1152 0.CC31 G.0008 4.678u42E-01
3c0.00 0.5445 O.1143 0.CC10 C.0000 4.31101E-01
5Cg.00 0.6661 C.1140 0.CCO02 0.G00C 3.89765E-01
CRO 2C. EM C.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
3C.00 0.1521 0.2676 0.2304 C.0807 9.618C5E-01
5C.00 0.2105 C.1793 O.1214 0.0119 7.10143E-01
8C.00 0.2897 0.1383 0.0533 0.0008 5.91928e-01
1CC.00 C.330! G.1286 0.0334 0.0002 5.53871E-01
12C.00 0.3633 C.1234 0.C222 0. 0001 5.27802e-01
150.00 0.u0us 0.1193 0.C13C 0.0000 5.00170e-01
206.00 0.u595 O0.116Y4 80.0062 0.0000 4.692921E-0)
3c6C.00 0.5u435 C.1147 0.0C19 0.0000 4.31519E-01
5CC.00 0.6659 C.llui 0.O0CCu 0.0000 3.89837e-01
CrRO 3C. EM 1.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
3C.00 0.1u466 0.3205 0.2914 0.1390 1.09890€ 0OC
5C.00 0.1975 0.2096 O.16u4 0.0260 7.56679c-01
8C.C0 0.2758 0.15082 0.0772 c.0019 €6.07904E-DI
100.00 0.3195 0.1357 0.0u492 0.0004 S.63174E-01
12C.00 0.3555 G.1280 0.0329 0.0001 5.33669E-01
15C.00 0.3993 D.1219 0.0194 0.0000 5.03421E-0t
20C.00 O.u567 C.1176 0.CC9?2 0.0000 4.70740E-01
3C0.00 C.5424 0.1150 0.0C29 0.0000 4.31938E-0U1
50C.00 0.6657 C.11u2 0.C006 0.0000 3.89909E-01I
CrRC 5C. EM 0.0253 EMU 3.00
L EC FRACT FRACTM RMOL RTOT
3C.00 0.1420 0.3960 0.375C 0.2591 1.37310e 0O
56.00 0.18u47 0.2637 0.2311 0.0616 8.u49750E-01
8C.CO0 0.2537 C.17u5 D.1197 0.0063 6.3985u4E-01
1CC.00 C.3004 0.150! n.0va9e C.0013 5.81780e-01
120.0C0 G.3u406 0.1372 0.C535 0.00G63 S.u540LE-DO1
150.00 0.3892 0.1271 C.0318 0.0001 5.09924E-01
2CC.00 C.u511 C.1200 0.0153 0.0000 4L,.73637E-01I
30G.C0 0.5u03 C.1158 0.C0us8 g.0a00 4.32776E-01

5CC.00 Ne6651 C.1143 C.CCO9 C.000C 3.90053E-UlI




EFFECTIVE

CRC
L

3C.CO
5C.00
8C.0C
16C.00
12C.00
15C.00
20C.00
3Cc0.00
5CC.00

CRC
L

3C.00
5C.00
80.C0
1CC0.030
12C.00
15C.C0
2CC.00
30c.no
5CG.00

CRC
L

3C.00
5C.00
8C.00
1CC.C0
120.0C
15C.00
2C00.00
3ccC.0C
SCC.00

CRC
L

3C.00
5C6.C0
8C.CC
1CC.00
12C.00
15€.00
2CC.00
3CC.C0
5CC.C0

1C.

20.

3C.

5C.

ENCRGY

EM
EC

0.1772
0.2138
0.2550
0.2788
0.3012
0.3336
0.3861
0.u839
0.6335

EM
£C

0.1735
0.2084
0.2459
C.2666
0.2855
0.3122
0.3549
Ooul22
0.60356

ENM
EC

0.1722
.206u4
0.2425
C.2620
0.2796
0.3037
O0.3412
O0.u168
0.5767

EM
EC

O.1711
0.20u48
0.2397
0.2582
0.2746
0.2965
0.3294
0.3913
0.5328

CUTOFFS

FRACT

0.3157
0.2861
0.2471
0.2260
0.2086
0.1880
O.16uL6
O0.1403
D.1240

0.0500
FRACT

0.3827
C.3631
0.3257
0.3013
0.2788
0.2497
0.2123
O.1677
Cel 34y

0.0500
FRACT

Colb 148
0.uC51
0.3750
1.3521
0.3294
0.2977
0.2535
C.19u5
0.1450

0.0500
FRACT

O.4u6]
O.uku98
0.43306
C.l162
0.3967
0.3662
0.3181
0.2u432
0.1668

-173-

GADOL INTUM

EMU
FRACTM

0.3019
0.2572
0.2071
O.1814
0.1602
01342
0.1C17
0.80605
0.0252

EMU
FRACTM

U.3750
D.34u8
0.2986
0.2705
0.2u51
0.2123
0.1688
0.1094
0.Cuse

EMU
FRACTM

0.uC95
C.3916
03541
0.328(0
0.3C27
0.2679
0.2189
C.1u488
0.0710

EMU
FRACTM

O.4428
O.u409
O.4191
0.3990
0.3774
0.3u443
0.2924
0.2101
C.1107

3.00
RMOE

0.5633
0.3014
O.1475
0.0978
0.0665
0.382
0.0156
0.0029
C.0002

3.00
RMOE

11739
0.6429
0.33C5
0.2286
0.1635
C.1024
0.0u88
g.0110
0.00086

3.00
RMOE

17862
0.9866
0.5165
0.3629
0.2644
C.1715
0.0884
0.02u1
0.0015

3.00
RMOE

3.0114
le67U6
0.8899
0.6337
0.u4689
0.3132
O.1724
0.0578
0.0051

SLABS

RTOT

f. 44 660E OU
1.04639E 00
T.99128E-01
T.11735E-01
6.51T7T73E-01I
5.90220e-01
5.26631E-01I
L.59618E-O
3.99817C-01

RTOT

2.23996E 0O
1.48852E 0O
1.0u4194E (0
8.89942€-01
7.88342E-01
6.87094E-C1
5.86938E-U1
4.88559€-01
4.09941E-G1

RTOT

3.03332e OO
1.93065E 0N
1.28475E 40
1.06815E 00
9.24911E-01
7.83969E-011
6.47244E~-O!
5.1 7500&-0t
L,20065E-01

RTOT

b, 6200uE 0O
2.814390€E 00
1.77037e OO
1.42456E 00
1.19805%E 00O
9. 7771 7€E-01
7.67858E-01
5. 75381E-01
4,40313€-01
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM
CRO IC. EM 0.0750 EMU 3.00
L €ec FRACT FRACTM RMOE
30.00 0.1938 0.3077 D.3C77 16355
5C.CO0 0.2328 0.3153 0.3127 1.0398
8C.00 0.2710 0.3133 0.2986 0.6730
1C0.00 0.2912 0.3078 D.2876 D.5316
12C.0C 0.3091 C.3008 0.2762 C.u311
150.00 0.3328 0.2890 0.2595 0.3259
2CC.00 0.3674 0.2688 0.2336 0.2167
300.00 0.4269 0.2328 0.1904 C.1079
50C.00 0.5337 O.!8u44 0.1307 0.0316
CRO 2C. CM 0.0750 tMU 3.00
L EC FRACT FRACTM RMOE
3C.C0 0.1918 0.3463 0.3u63 3.323])
5C.CO0 0.2292 0.36u49 0.3641 2.1326
8C.C0 0.2666 0.3746 0.3662 1.3909
1CC.00 C.2861 C.3747 0.3626 1.1058
12C.00 C.3031 D.372] 0.3569 0.903!
15C.00 0.3255 0.3648 0.3u59 0.6911
2CC.00 0.3572 0.3u81 0.32u8 O.u711
3Cc.Co 0.u096 0.3102 C.2810 0.2504
50C.CO0 C.u972 0.2449 0.2080 0.0885
CRC 3C. EM 0.0750 MU 3.00
L c£C FRACT FRACTM RMOE
3C.CO C.1211 0.3620 0.3¢20 5.0102
5C.00 0.2280 0.3863 0.3859 3,2273
80.00 0.2650 g.u033 0.3974 2.1103
1CC.00 0.2843 0.u4075 0.3988 1.6811
12C.00 0.3010 0.u08Y4 0.3973 1.3768
150.00 D.3228 0.u056 0.3916 1.0581
20C.0C 0.3535 0.39u43 0.3766 0.7280
36C.00 C.u032 C.3614 0.3386 0.3962
50C.00 0.u4829 0.2928 0.2635 0.1508
CRQ 5C. EM 0.0750 emu  3.00
L EC FRACT FRACTM RMOE
3c.CC 0.1906 0.3758 0.3758 8.3835
5C.CO 0.2270 0.4059 C.uC58 5.4165
8C.00 0.2637 0.4306 0.u4269 3.5505
10€.00 C.2828 0.439¢ O.u3upl 2.8338
12C.00 C.2993 f.uu50 g.u378 2.3258
15C.00 (0.3207 Q.uku85 0.u392 }.7935
20C.00 0.3505 O.4u60 C.u239 1.2430
3€0.00 0.3979 D.u2u8 C.uC87 0.6894
SCC.00 c.u708 0.3622 0.3u406 0.2789

SLABS

RTOT

2.26906E (C
1.67850E 0O
126122 CC
1.10019E Q6
9.8459UE-01
8.61140e-01
7.28481€E-01
5.85085E-01
4,61468E-11

RTOT

3.9u234E 0O
2.78917c 40
1.98626E 0O
1.68087E 00
1.46394E 00
{23506t 0O
9.93527e-U1
7.40230€E-U1
5.33310E-C!

RTOT

5.61501€E 040
3.89984E 00
2.71129€ 00
2.26156E 0C
1.9u329E 0O
1.60899F 0O
1.25857E UG
8.95375e-01
6.05152E-U1

RTOT

8.96097€ 1O
6.12118E 0OC
L.16136E 0O
3.422928 OG
2.90199E OO
2.35684E 00}
1.78866E 0O
1.20567€ CC
7.48836E~-01



EFFECTIVE

CRQ

35.00
5C.00
8C. 00
10C.C0
120.00
15C0.00
20C.00
300. 00
500.00

CRC

30.00
5C.00
8C.00
100.00
126.00
15C0.00
200.00
3C0.00
5CC.00

CRC
L

30.00
5C.00
80.00
tCG.00
120.00
150.00
200.00
3cc.00
50C.00

CRC
L

3C0.00
5C.00
8C.00
10C.00
126.00
15C.00
20C.00
3C€cC.00
560.0C

1C.

20.

30.

5C.

ENERGY

EM
EC

0.2061
0.2u57
0.2880
0.3096
0.3275
0.3509
0.3837
C.u367
0.5191

€M
EC

0.2052
0.2439
0.28u45
0.3055
0.3232
0.3u461
0.3779
0.u283
0.5039

EM
EC

0.20u48
0.2u433
0.2833
0.3041
0.3217
O0.3u4b4Yy
0.3759
0.u254
0.u984

EM
€C

0.20u46
0.2428
0.2824
0.3030
0.3205
0.3430
0.37u2
0.4230
0.u4939

CUTQFFS

0.1000
FRACT

0.2782
0.2982
0.3133
0.3186
0.3214
0.3225
0.3192
0.30u5
0.2679

0.1000
FRACT

0.3021
0.3296
0.3537
0.3638
0.3710
0.3778
0.3824
0.3782
0.3493

0.4000
FRACT

0.3110
0.3u21
0.3703
0.3829
0.3924
0.4025
O.u122
k162
0.3975

0.1000
FRACT

0.3187
0.3527
0.3849
0.4000
B.4120
C.u255
N.uiu07
fleu5u8
C.u4520
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GADOL INIUM

EMU
FRACTM

0.2782
0.2982
0.3133
0.3163
0.3150
0.3110
0.3012
0.2778
0.2320

EMU
FRACTM

0.3C21
0.3296
0.3537
0.3631
0.3677
0.3714
0.3718
D.3614
D.3253

EMU
FRACTM

0.3110
0.3421
0.3703
0.3825
0.3903
0.3981
O.uCus
0.uC39
0.3792

EMU
FRACTM

0c.3187
0.3527
O.3849
0.3999
.u107
C.u228
0.u4359
D.uu67
0.u4395

3.00
RMOE

3.0842
2.1566
f.u4743
1.2207
Jo0uTH
0.8554
0.6409
0.u4003
0.1920

3.00
RMOE

6.2005
4,3597
3.011%1)
2.4945
2.1u450
1.7575
1.325]
0.8414
D.u221

3.00
RMOE

9.3188
6.5615
4.5476
3.7698
3.2433
2.6607
2.010u
1.2837
0.65u47

3.00
RMOE

15,5514
10,9674
7.6208
6.3209
5.4410
4, 4680
3.3825
2.1700
1e1211

SLABS

RTOT

3.06617E OG
2.36203€ 0OC
1.82017E 00
1.59796E 0O
l.43281€E OU
1.2503Ce 04
1.04566E U0
8.11930e-M
5.97428€-01

RTOT

5.59048E QO
4.1989CE UD
3.13519E 0C
2.70195e 0O
2.38159E 0O
2.02966E 0O
1.6386LE QU
1.19893E 00
8.06504E-O1

RTOT

8. 11480 GO
6.03577E CO
4.45021€ 0O
3.80594E 0O
3.33037e Lo
2.80902E 00
2.23161E OO
1.585923E 0O
1.01558E 0O

RTOT

1.31634E 01
9.70950E 0O
7.08025E OO0
6.01393E 00
5.22793E 0O
4.36773E DO
3.41756E OC
2.3599u€ 0OC
1.43373E GO
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EFFECTIVE ENERGY CUTOFFS FOR GACOLINIUM SLABS 3 1
CRO 1C. EM 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.2362 O.1440 0.068u4 0.0027 6.57736E-01
8C.CO 0.3066 0.1259 0.0276 0.0002 5. 74738E-01
1CG.C0 0.3419 C.1214 c.ut70 0.0001 S5.44103E-0]
12C.CO0 g.3718 g.1188 0.C112 0.00C0 5.2 Tu48E-CI
15C.00 0.48099 0.1168 0.0065 0. 0000 4,96868E-ClI
20C.00 0.4623 C.1152 0.GC31 0.0060 4.67835E-01
3CC.00 0.5445 O.1143 0.CC10 0.0000 4.31101E-DI
50C.00 D.666] O.1140 0.0co2 0.0000 3.89765E-01
CRO 20. EM 0.0253 EMU S5.00
L EC FRACT FRACTM RMQGE RTOT
3C0.00 0.1546 0.2580 0.2388 0.0757 9.42355E-01
SC.00 0.2131 0.1753 0.1231 0.0111 7.0u4272E-0]
8C.00 0.2908 0.)374 0.053u4 0.0008 5.90713e-01
10G6.00 0.3306 0.1283 0.0335 0.0002 5.53406E-01
12C.00 0.363¢6 0.1233 0.0222 0.0001 5.27615E-01
15C.0C O.40u46 0.1193 0.0130 0.0000 5.00119E-U1
20C.00 04595 0.1 164 0.0062 0.0000 L4,69284E-01
3cc.00 0.5435 0.1 147 c.oCi19 0.0000 4.31519E-U1
5C0C.C0 0.665% .14l C.C0COy 0.0000 3.89837e-01
CRC 3C. EM 0.0253 EMU 5.00
L £C FRACT FRACTM RMOE RTOT
3C.00 0.1482 0.312¢6 0.3CC0 0.1337 1.07945E OO
50.00 0.1993 0.2058 0.1668 C.0247 7.50808E-U1
8C.00 0.2768 0.1493 0.0774 0.0018 6.06688t-01
10C.00 0.3200 8.1353 0.0u493 0.0004 5.62708E-CI
12C.00 0.3557 0.1278 0.0329 0.0001 5.33482€-01
150.00 0.3994 D.1219 0.0194 0.0000 5.03370E-01
2CC.00 O.u567 D.1176 0.C092 0.0000 L.70733E-01
3cc.00 O0.5424 0.1150 0.CC29 0.0000 4.31938c-01
50C.00 BD.6657 O.1142 0.CCO6 0. 0000 3.89909€E-U1
CRO 5C. EM 0.0253 EMU  5.00
L £C FRACT FRACTM RMOE RTOY
3C.00 D.1428 0.3905 0.3831 0.2537 1.35365c 00
50.00 0.1857 0.260C3 0.2339 0.0600 8.43880E-01
8G.00 0.25u5 0.1736 0.1201 0.0061 6.38639E-01
jctc.00 0.3009 0.1498 0.0790 0.0013 5.81314E-01
12C.00 0.3408 0.1370 0.0535 0.0003 5.45217e~-01
15C0.00 0.3893 C.1271 0.03!8 0.000! 5.09873c-01
2¢C.00 O.u511 0.1200 0.0153 0.0000 4.73631E-01
3C0.00 C.5403 0.1158 0.uUCus8 0.000C L,32T7TT6E-N

50C.00 0.6651 O.1143 0.CCOo9 0.000C 3.90053e-01




EFFECTIVE

CRO
L

30.00
50.00
80.C0
100.00
120.00
150.00
200.00
306.00
500.00

CRC
L

30.00
50.00
80.00
106.00
12C.00
150.00
2CC.00
30C.00
500.00

CRO
L

30.00
50.00
80.00
10C.00
12C0.00
15C.00
200.00
3cc.0o
500.00

CRC
L

3C.00
5C.00
8G6.00
1CC.00
120.00
15C.00
2C0C.00
30c.00
SCc.00

1C.

20.

3C.

50.

ENERGY

EM

EC

0.1738
0.2137
0.2623
0.2862
0.3086
0.3u407
0.3922
0.u873
0.6342

EM
EC

0.1716
0.2077
0.2493
0.2702
0.2891
0.3157
0.3582
O.uly7
0.60u2

EM
EC

0.1709
0.2058
O0.2u42
0.264u
0.2819
0.3060
0.3433
0.u185
0.5773

EM
EC

0.1703
0.2043
0.2405
0.259%
0.2759
0.2978
0.3306
0.3922
0.5334

CUTOFFS

0.0500
FRACT

0.3075
0.2699
0.2312
0.2125
0.1974
C.1798

B.1597

0.1386
D.1238

0.0500
FRACT

0.3801
0.3548
0.3149
0.2914
0.2702
0.2428
g0.2078
0.1660
O.1341

0.0500
FRACT

O.u4138
0.4CCO
0.367h
0.3u448
0.3227
0.2920
0.2u495
D.1928
O.1u447

0.0500
FRACT

O.uu60
O.lu7i
0.4290
C.41015
0.3922
0.3622
0.3151
0.2u17
0.1666
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GADOL INIUM
EMU  5.00
FRACTM RMOE
0.3C75 06446
0.26729 0.3132
0.2246 0. 1344
0.1941 0.0887
0.1693 0.0602
O0.1397 0.0346
0.1C39 0.0lu2
0.0609 0.0027
0.0252 0.0002
EMU 5.00
FRACTM RMOE
0.3801 1.3242
0.35u8 0.6760
0.3149 C.3170
0.2835 0.2185
0.2552 0. 1560
0.2190 g0.0977
0.1721 C.0u67
0.1102 0.0106
C.CuB9 0.0006
EMU  5.00
FRACTM RMOE
C.u4138 2.0035
0.4C00 1.0377
0.367u 0.5079
0.3u402 0.3525
0.3124 0.2568
0.2747 0.1666
0.2225 0.086C
O.1498 0.0235
g.0r71d 0.0015
EMu 5.00
FRACTM RMOE
O.u4u460 3.3620
O.4u471 1.7607
0.u290 0.8879
0.u4C92 0.6232
0.3859 C.u613
0. 3506 0. 3081
0.2962 0.1698
0.2113 0.0571
C.1108 0.0051

SLABS

RTOT

137047 0O
9.9568L4E-01
7.69239E-01
6.89997TE-DUI
6.35653E-01
5. 796 30E-01
5.21068E-81
L4.57855€-01
3.99577E-01

RTOT

2.16383E 0O
1.43781€ OO
1.01205e 0O
8. 68204E-0O1
T.72221E-04
6.7650L4E-01
5.81375E-01
4.8B6T7T96E-01I
4L,09701E-01

RTOT

2.95719E 0O
1.87994E 0O
1.25486E 0O
1.04641E OC
9.08790E-UI
7.73378E-01
6.41682E-01
5.15736E-01
4.19825E-01

RTOT

4.54390e OO
2.76419E 0O
l. 74048 OO
1.40283E 0O
1. 18193 0O
9.67127E-01
T.62296E-D1
5.73618BE-01
4.40073E-01




EFFECTIVE

CRO
L

3¢.00
5C.00
8C.00
10C.00
12C.00
15C.00
20C.0C
3CC.00
5€C.00

CRO
L

3C.00
5C.00
8C.00
iCc.00
12C.00
15C.00
2CC.00
3CC.00
5CC.00

CRO
L

3C.0C
5C.0C
8C.00
10C.00
12C.00
15C.0C
2CC.00
30C.00
5CC.00

CRO
L

3C.00
5C.00
8C.00
10C0.00
12C.00
15C. G0
200.00
3C0.00
50C. 00

1C.

20.

30.

5C.

ENERGY

EM
cc

C.1910
0.2280
0.2674
0.2887
£.3079
0.3345
0.3764
0.4359
0.5u418

EM
EC

D.1904%
0.2267
3.2645
0.2845
0.3021
0.3254
0.3598
C.u1u0
0.5012

EM
EC

C.1902
0.2263
0.2636
0.283}
0.3002
0.3226
0.3549
O0.u061
O.u4854

EM
EC

0.1901
0.2259
0.2629
0.2821
0.2987
0.3204
0.3511
0.3996
0.u723

CUTOFFS

0.0750
FRACT

C.3119
C.3143
C.3056
0.2969
0.2877
0.27u4C
0.2537
C.2212
l.1786

0.0750
FRACT

0.3u498
0.3660
0.3720
0.3701
0.3658
0.3567
0.3388
C.3020
0.2399

0.0750
FRACT

C.36u7
C.3876
0.4020
0. 40LQ
B.ugus
C.400u
0.3880
0.3554
0.2887

£.0750
FRACT

£.3775
0.4070
0.4303
0.4385
D.u4u32
D.uyus57
G.uy23
D.u421t
0.3593
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GADOL INTUM

FRACTM

0.3119
C.3143
0.3C56
0.2969
0.2877
0.2740
0.2532
C.2018
D.1343

CMU
FRACTM

0.3u498
0.3660
0.372C
0.3701
0.3658
0.3567
0.3388
0.2925
0.2125

EMU
FRACTM

0.3647
0.387¢6
0.4C2C
O.uCu9
C.uCub
0.4CO0u
0.388C
0.3492
0.2681

EMU
FRACTM

0.3775
0.4C7C
0.u4303
C.u4385
O.uu32
D.uu57
C.uu23
O.4175
0.3u451

RMOC

2.0062
1.2522
C.7588
0.5803
0.u569
0.3301
0.2010
0.0996
C.0292

5.00
RMOE

4.0311
2.5309
1.5532
1.2016
0.9597
C.7138
O.u651
C.2412
0.0854

5.00
RMOE

6.0560
3.8101
2.3477
1.8224
J.u62u
1.0963
0.7281
0.3867
C.1475

5.00
RMOE

10. 1067
63674
3.9356
3.0637
2.u4662
1.8607
1.2530
0.6798
0.2754

SLABS

RTOT

2.16961E GO
1.59681E 0O
1.19808E GO
1.04618E 0O
9.37979C-ClI
8.23278E-01
7.010G4E-0!
5.69611E-01
4.55698E-01

RTOT

3.84259E 0OC
2.70748c 0OC
1.923126 0OC
1.62686E 0OC
1.41733E ud
1.19720€e 0OC
9.66050E-01
7.24756E-01
5.27540E-0C1

RTOT

5.51557E 0O
3.81815E U0
2.64815E 00
2.20755E 0OC
1.89668 OO
1.57113€E OO0
1.23110E 00
8.79902E-G1
5.99382c-01

RTOT

8.86152E 0O
6.03948E UC
4.09822E GO
3.36891E 00
2.85537E 00
2.31898E Q0O
1.7611%2€ 00
f.19019C 0OC
7.43066E-01



EFFECTIVE

CRO
L

30.00
5C0.00
8C0.00
10G.00
12C.00
15C.00
20C.00
30C.00
SCC.00

CRO
L

30.00
50.00C
80.00
1CC.00
12C.00
15C.00
2€0.00
300.00
50C.00

CRO
L

3c.00
5C.00
80.00
1C0.00
126.00
15C.00
2C0C.00
30C.00
5C0.00

CRC
L

3C0.00
50.00
80.00
100.00
120.00
150.00
2C0.00
30C.00
50C.00

1C.

20.

30.

5C.

ENERGY

EM
EC

0.20u8
0.2432
0.2832
0.30u2
0.3224
0.3u464
0.3806
O0.u375
0.5295

EM
EC

0.20u45
D.2426
0.2822
0.3027
0.3205
0.3u436
0.3760
0.u280
0.5090

EM
EC

0.20u44
0.2425
0.2818
0.3022
0.3198
0.3u27
0.3745
0.4250
0.5018

EM
EC

0.20u44
0.2u423
0.2815
0.3018
0.3193
B.3u420
0.3734
D.u227
0.u957

CUTOFFS

0.1000
FRACT

0.2837
0.3027
0.3152
C.3181
C.3170
0.3101
0.2911
0.2550

0.1000
FRACT

0.3054
0.3329
0.3559
0.3650
0.3710
0.3762
0.3787
0.3715
D.3412

0.1000
FRACT

0.3135
0.3445
C.3722
0.3841
D.3929
0.4020
C.4101
0.4120
0.3919

0.1080
FRACT

0.3202
0.35u44
0.3863
c.u4010
O.4125
B.4255
D.4399
D.4526
O.uu87
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GADOL INIUM

EMU
FRACTM

D.2837
0.3027
0.3152
0.3181
0.3187
0.3170
0.3101
0.2911
g.2u79

EMU
FRACTM

0.3C54
0.3329
0.3559
0.3650
0.3710
0.3762
0.3787
0.3715
0.3396

EMU
FRACTM

0.3135
0.34u45
0.3722
0.38u41
0.3929
0.uC20
C.u10t
O.4120
0.3917

EMU
FRACTM

0.3202
0.35ul
0.3863
0.4C10
D.u125
0.u255
0.u4399
0.u4526
C.uug7

5.00

RMOE

7.6877
5.3237
3.6193
2.9582
2.4845
1.9804
1.4429
0.8735
0.4090

5.00
RMOE

11.5365
7.9927
5.4400
4.4506
3.7u413
2.9872
2.1843
1.335]1
OD.6411

5.00
RMOE

19.2358
13.3329
9.0831
T.u4363
6.2556
5.0007
3.6663
2.2583
1.1106

SLABS

RTOT

2.9630ue GO
2.27010E 0OOC
1. 741 15E 0O
1.52590E 00
1.36676E 0O
1.19192€ 00
9.97435E-01
71.77767E-UI
5.78653E-01

RTOT

S.48736E 0OU
4,10697E 0O
3.05617E OO
2.62989c 00
2.31554E DO
1.97128€ 00
1.59041E QO
1.16477E 0O
7.87729E-0t

RTOT

8.01167E OO
5.94383E 0O
4.37119 0C
3.73388E 0O
3.26432E 00
2.75063E 0O
2.18339 0O
1.55177e 00
?.96806E-01

RTOT

1.30603E 01
9.61757€ 0O
7.00123E 0O
5.9u4187e 00
5.16189E 0O
4.30935€ 0OC
3.36934E OO
2.32577e OO
1.41496E 0O
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS 3 1
CRO 10 EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
3c.0C 0.1498 0.1533 0.1533 0.0u87 T.11981E-01
5C.00 0.2832 0.1061 0.0772 0.0006 5.98367£-01
8C.00 0.3u456 C.1030 C.C295 0.000t 5.41176E-01
1CC.N00 0.3742 0.10u4y 0.C179 0.06000 5.200%8c-01
12C.00 0.3982 0.1059 0.0116 0.2o0a 5.0u137e-01
15C.00 0.u295 G.1080 0.CC67 0.0000 4.85397E-Ul
2C0.00 C.lu7uLly 0.1103 C.CC31 0.00080 L.61820E-01
3cC.00 0.5u494 C.1126 c.CC10 0.0000 L,29169E-31
5C0.00 0.6671 0.1138 C.0C02 0.0000 3.89u71E-Cl
CrRO 20C. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
30.00 C.l1413 C.2412 0.2412 0.1207 8.49080E-CGI
5C.00 0.2184 0.1360 0.1360 0.0098 6. u4903E-01
8C.00 0.3262 0.1136 0.0571 C.D002 5.57151E-01
1CC.00 C.3611 0.1108 0.0351 0.0001 5.29401E-01
12C0.00 0.3891 C.1101 C.0230 0.0000 5.10004E-01
1560.00 0.u4238 C.110u 0.0133 0.0000 4.886u8E-0]
2G6C.00 0.4715 0.1115 0.0063 0.000D 4,.63273c-01
30C.00 C.5u483 0.1129 0.0C19 0.000C 4,29588E-01
5C0.00 0.6668 O.1139 0.000u 0.0000 3.89563£-01
CRO 3C. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
3G.0C C.1390 0.3053 C.3C53 0.1918 9.86180E-01
50.00 0.1876 0.1729 0e.1729 0.0364 6.91439E-01
8C.0C 0.3088 O.1247 0.0831 0.0006 5.73127€£-C1%
1CC.00 0.3u489 Ot 17k 0.C517 0.0002 5.38704E-DY
12C.00 0.3803 0.1 144 0.C341 0.00CD 5.15871E-01
15C0.00 D.ui82 0.1129 0.0198 0.0000 h,91899E-0l1
2CG.0C O.u686 O.1127 C.CCo4 C.0000 L,64T722E-01
3CC.00 0.5u473 0.1133 0.CC29 0. 0000 4,30007e-01
5CC.CO 0.6666 0.113% C.CC06 0.0000 3.89635E-01i
CRC 50. EM 0.0253 MU 10.00
L EC FRACT FRACTM RMOE RTOT
3C.C0 D.1373 0.3919 0.3919 0.3332 t.26038E 0O
5C.00 C.1759 0.2379 0.2379 0.0834 7.84511€-01
8C.00 0.2793 0.1480 0.1296 C.0028 6.05077E-01
1CG.00 D.3264 0.1312 0.0830 0.0005 5.57309E-01
120,00 0.3637 0.1233 0.G555 C.000! 5.27606E-U1
150.00 0.ud74 Jd. 1180 0.B32¢6 0.0000 4,98402E-01
20C.0N J.462% J.1151 0.31535 0.00a3 4,67623E-01
3C60.00 0.5452 O.1141 0.Cou9 0.0000 b, 30844E-DOI

5C0.00 0.6661 C.1140 0.GCCo9 0.000C0 3.89719E-LI
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS 3
CRO 10 EM 0.0500 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
30.00 0.1702 0.3288 0.3288 0.8849 1.23208E 00
50.0C 0.2043 D.2824 0.2824 O.4499 8. 75360E-01
80.00 0.2410 0.2240 0.224C 0.2181 6.68940E-01
100.00 0.2615 0.1939 0.1939 0.1465 6.00111E-0O1
§20.00 0.2811 0.1699 0.1699 0.1013 5.5U4552E-01
150.00 0.3116 0.1428 O.1u428 0.0585 5.09u432e-01
200.00 0.3856 0.1151 0.1151 0.0168 4.6U4767E-01
300.00 0.5756 0.10u4Yy 0.0684 0. 0006 4.,19706E-01
500.00 0.7020 0.1045 0.0266 0.0001 3.79700e-01
CRC 2C. EM 0.0500 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
30.06 0.1698 0.3982 0.3982 1.7782 2.02544E 0O
50.00 0.2033 C.3714 0.3714 D.9117 1.31749€E 00
80.00 0.2381 0.3212 0.3232 0.u4524 9.11750€-01
100.00 0.2567 0.2889 0.2889 0.3118 7.78318E-01
120.00 0.2735 0.2597 0.2597 0.2240 6.91121E-01
150.00 0.2969 0.2225 0.2225 0.1426 6.06306E-01
200.00 0.3362 0.1763 0.1763 0.0694 5.25074E-01
3p0.00 0.5092 0.1298 0.1257 0.0038 4.uB86U6E~DI
50C.00 0.6664 01144 0.0517 0.0002 3.8982u4E-01
CRO 30. EM 0.0500 EMU 10.00
L EC FRACTY FRACTM RMOE RTOT
30.00 0.1697 0.u286 0.u286 2.6714 2.81880e 0OC
50.00 0.2029 O.u4155 0.u4155 1.3739 1. 75962 0O
80.00 0.2371 0.3774 0.3774 0.6868 1.15456E 00O
100.00 0.2552 0.3u86 0.3u486 0.u4769 9.56525€e-01
120.00 0.2711 0.3202 0.3202 0.3461 8.27689E-01
150.00 0.2928 0.2808 0.2808 0.2258 7.03181E-01
200.0C 0.3264 0.2269 0.2269 0.1189 5.85381E-01
300.00 c.u109 0.1594 0.1594 0.0274 4,.77587E-01
500.00 0.6338 0.1241 0.0754 0.0006 3.999u48E-0t
CRC 50. EM C.0500 EMU 10.00
L EC FRACT FRACTM RMOE RTOT
30.00 0.1696 O.u564 C.u564 4,458, 4.40552E 0O
50.00 0.2026 N.4597 0.u597 2.2973 2.64387E OO
80.00 0.2364 Ol 0.u401 1.1550 1.64018E 0OC
100.00 0.25u0 O.4194 O.u194 0.8067 1.31294E 00
120.00 0.2693 0.3961 0.3961 0.5905 1.10083E 00
150.00 0.2897 80.3599 0.3599 0.3916 8.96929E-01
200.00 0.3197 0.3030 0.3038 C.2167 7.05995e-U1
300.00 0.3782 0.2168 0.216¢ 0.0732 5.35468E-01

500.00 0.5783 Celh50 O.t184 0.0025 4.20197C-C1




EFFECTIVE

CRC

3C.00
5C.C00
80.CO
1CC.00
120.00
150.00
200.00
300.00
5CC.00

CRO
L

3C.00
5C0.00
8C.00
10C.00
120.00
150.00
20C.00
3Ct.00
50c.00

CRO
L

30.00
50.00
80.00
10C.00
j2C.00
150.00
20C.0C
36C.00
50C.00

CRO
L

3¢.00
5C.00
8C.00
10C.00
126.0C
15C.00
2CC.00
3CC.COo
500.08

1C.

20.

30.

50.

ENERGY

EC

D.1900
0.2259
0.2628
0.2820
0.2987
0.3205
0.3514
D.4033
C.50u44

EM
EC

0.1899
0.2256
0.2623
0.2813
0.2976
0.3189
0.3u486
0.3962
Q4742

EM
EC

0.1899
0.2256
0.2621
0.2810
0.2973
0.3183
D.3u476
0.3940
O.4661

£Mm
EC

0.1899
0.2255
0.2620
0.2808
0.2970
0.3179
0.3469
0.3922
GC.u4603

CUTOFFS

FRACT

0.3285
0.3338
0.3252
0.3150
0.3031
C.28u4Y4
0.25u40
0.2029
0.1396

0.0750
FRACT

0.3603
0.3796
C.3880
0.3866
0.3820
0.3716
0.3u489
0.2990
0.2166

0.0750
FRACT

0.3722
0.3978
g.u148
O.4187
O.4188
Cel 145
0.3998
0.3584
0.2742

0.0750
FRACT

0.3825
C.u138
0.4393
C.bLu85
C.4539
0.457)
O.u4533
B.u278
0.3539

-182-

GABOL
£MU
FRACTM

0.3285
0.3338
0.3252
0.3150
0.3031
0.28u4Y4
0.25u40
0.2029
0.1396

EMU
FRACTM

0.3603
0.3796
0.3880
0.3866
0.3820
0.3716
C.3u489
0.299C
0.2166

EMU
FRACTM

0.3722
0.3978
O.u4148
0.4187
O.u4188
Oel145
0.3998
0.3584
0.2742

EMU
FRACTM

0.3825
O.u4138
D.4393
0.uu485
0.u539
0.u571
0.u533
0.u278
0.3539

INIUM SLABS

10.80
RMOE

2.7626
1.7139
1.039)
0.7995
0.6370
O.u73y
0.3116
0.1573
0. 0460

10.00
RMOE

5.5288
3.434]
2.0868
1.6092
1.2854
0. 9595
C.6384
0.33u44
0.1214

10.00
RMOE

8.2968
5.15u46
3.1345
2.4189
19335
o446l
0.9655
g.5112
0. 1955

10.00
RMOE

13.8280
8.59u49
5.2290
4.0380
3.2301
2.4181
1.619]
0.86u9
0.3u428

RTOT

2.03644E 00
1.4720u4E 0O
1.08363E 0O
9.37590E-01
8.34656E-01
7.26972E-01
6. 14614E-0OI
4,98539e-C!I
L.04914E-O]

RTOT

3.70942E 00
2.58271e 0O
1.80867E OO
1.51827¢ 00
1.31400E OO
1. 10090 00
B.79659€~-01
6.53684E-0!
4.76756E-01

RTOT

5.38239e 00
3.69338E 00
2.53370e 00
2.09896E 0O
1.79335E QGO
f.47482E 0O
l.14471E 0O
8.08830€E-01
5.48598E-01

RTOT

8. 72834E 0O
S5.21471E 00
3.98377e 0O
3.26032E CO
2.75205E 0OG
2.22267E 0OU
1.67480E 0O
1.11912 0OC
6.92282E-C1



EFFECTIVE

CRO
L

30.C0
50.00
80.CC
10C.00
120.00
150.00
200.00
300.00
500.00

CRO
L

3g.00
50.00
80.00
100.00
120.00
150.00
206.00
300.00
50C.00

CRC
L

30.00
50.00
8C0.00
106.00
120.00
15C.00
200.00
3C0.00
506.00

CRC
L

30.0C
5C.00
80.00
1CC.00
120.00
150.00
200.00
30C.00
50C.00

10.

20.

30.

50.

ENERGY

EM
EC

0.20u3
0.2u23
0.2815
C.3018
0.3192
0.3419
0.3733
O.u227
C.u967

EM

EC

0.20u43
0.2u22
0.2813
0.3015
0.3189
O.3414
0.3725
0.u209
O.u917

£EM

EC

0.20u43
0.2u422
0.2812
0.301u
0.3188
0.3412
0.3722
0.u204
0.4901

EM
EC

0.20u3
0.2u422
0.2812
0.3013
c.3187
O0.3u11
0.3720
N.u199
0.u889

CUTOFFS

0.1000
FRACT

0.29u3
0.3166
0.3319
0.3362
0.3375
0.3361
0.3283
0.3038
0.2502

0.1000
FRACT

0.3116
C.3414
0.3667
0.3771
0.38u2
0.39207
0.39u2
0.3862
0.3u75

0.1000
FRACT

0.3178
0.3505
0.3801
0.3932
D.u028
D.u13}
Q.u227
0.u4253
0.u010

0.1000
FRACT

0.3230
g0.3581
C.391i1u4
n.u0o70
D.u192
C.u332
C.uuB7
D.u629
O.u582

-183-

GACCLINIUM

£EMU
FRACTM

0.2943
0.3166
0.3319
0.3362
0.3375
0.3361
0.3283
0.3038
0.2502

EMU

FRACTM

0.3116
O. 3414
0.3667
0.3771
0.38u42
0.3907
0.3942
D.3862
0.3u475

EMU

FRACTM

0.3178
0.3505
0.3801
0.3932
0.uC28
O.4131
0.u227
0.4253
g.u4010

EMU
FRACTM

0.3230
C.3581
0.3914
g.uCr0
D.u192
D.u4332
Q.uugr
D.u629
0.u582

10.00
RMOE

5.3361
3.66u2
2.U4661
2.00u4
1.6753
1.3267
0.9591
0.5763
0.2716

13.00

RMOE

10.67L5
7.3316
4.9378
44,0153
3.357u
2.6614
1.9282
1.1658
0.5607

10.00

RMOE

16.0118
10.9998
7.4084
6.0256
5.0396
3.9968
2.8970
1.75u46
0.8u496

10.00
RMOE

26,6863
18.3370
12.3530
10.0u73
8.u032
6.6659
L.8351
2.9326
18269

SLABS

RTOT

2.8u069c 0O
2.15%222C 40
1.62899E GO
ladl7ite 00
1.26109E 0O
1.09051E 0O
9.02331E~01
6.93102E-01
5.09537E-Cl

RTOT

5.36501&£ [OU
3.98909%9C 00
2.2uute 0O
2.52110E G0
2.20987e LO
1.86987e 0O
1.49531E 0O
1.08010€e OO
T.18614E-01

RTOT

7.88932 0O
5.82596€ 00
4.25903e 0O
3.62509€ 00
3.15865E 00
2.64923€ 00
2.08828E 0O
1.46711E 00
9.27690E-UI

RTOT

1.29380E 01
?.u9969E UG
6.88907E 0O
5.83308t 0O
5.05621E GO
L.20795t 0O
3.27u423E 0O
2.2u111E OO
1.3458u4E 0OC
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EFFECTIVE ENCRGY CUTOFFS FOR SAMARIUM SPHERES 4 C
CRO 10 EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
50.00 0.0552 0.6660 0.666C 0.u033 3.40253€ OC
1CC.00 0.099C O.uT794 O0.u4791 C.0716 1.50841t 0O
15C.00 O.1u426 0.2390 0.2370 0.0u407 9.45638E-01
2CC.00 0.1871 0.1287 0.1065 0.0152 7.554ME-DO!
3c0.00 0.2u465 0.0921 0.C265 0.0024 6.42871E-01
400.00 0.2793 0.0931 C.0121 0.0007 6.02527£~-01
5C0.00 0.3052 0.0?275 0.0c79 0.0003 5.75998t-01
7CC.00 0.3508 0.1070 0.0Cub 0.000t 5.37160E-01
106G6.00 O.u118 0.1203 C.UC21 0.0000 4,957T14E-D!
CRO 20. EM 0.0253 EMU 3.0G0
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0530 0.7u434 O.7u434 0.8995 5.99527€e 0O
1CC.00 0.0928 0.6329 0.6327 O.1439 2.283u9€ Q00
15C.00 0.1308 0.3710 0.3706 0.0873 1.19789€ 0N
20C.00 0.1703 0.1886 0.1797 0.0u435 8.45700E-01
3C0.00 0.2360 0.1024 0.0u99 0.0065 6.61298c-01
uCC.00 0.2732 0.0973 0.C237 0.0018 6.10249£-0t
500.00 0.3007 0.1001 0.0156 0.0007 5.80720e-01
700.00 O.3u77 0.1083 g.cosr 0. 0001 5.39537e-01
100GC. 00 O.4101 0.1209 0.00u3 0.0000 L,9678CE-D
CRO 3C. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0522 0.7739 0.7739 1.3977 8.58802E GO
100.00 0.0907 0.7086 0.7084 0.2162 3.05857€ 0O
150.00 0.1265 O.u587 0.u4585 0.1!1325 145015 U0
26C.00 0.1628 0.2422 0.2373 0.G738 9.3460C0E-D1
300.00 D0.2278 0.1134 0.070u4 0.0124 6.7972uL-01
4C0.00 0.2675 g.1016 0.0346 0.0033 6.1 7970E-0!
5C0.00 0.2963 0.1027 D.023) 0.0012 5.854u2E-01
700.00 0.3448 a.1097 C.CG130 0.0002 S5.ut910E-IN
10CC.00 0.u083 0.1215 0.CC6u 0.0000 L4, 978u46E-01
CRO 50. EM 0.0253 MU 3.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0517 0.8C0u 0.8C04 2.3952 t«37735E O
1CC.00 0.0890 0.7836 0.7835 0.3610 4.60873t 0O
15C.00 0.1231 0.5665 0.5665 0.2222 1.95465E GO
200.00 D.156u 0.3272 0.3248 O« 1341 1.11660E 0O
3Cc.00 0.2167 0.1356 0.10u8 0.0283 T.16578E-01
40C.00 0.2579 C.1106 0.C5u4k4 0.0a7u 6.33414E-D)
50C.00 0.2881 0.108!1 0.037y 0.0026 5.94886E-01
7CC.00 0.3390 0.1123 0.C2113 0.0004 5.46656E-01

10C0.00 O.u0u9 0.1227 0.C106 0.0000 L.99978E-01



EFFECTIVE

CRC
L

50.00
100.00
1560.00
200.00
300.0C
400.00
500.00
TC0.0C

100C.00

CRC
L

50.00
1CC.00
15C.00
2CC.0C
3CC.00
4¢C.00
5CC.00
70C.00

10C0.00

CRQO
L

50.00
10C.0C
15C0.00
200.00
300.00
L00.C0o
5cCC.00
70C.00

16C0.00

CRG
L

50.00
100.00
15C.00
2CC.00
3Cc.oo
4C0.00
500.00
TCC.0C

10CC.00

10.

20.

30.

50.

ENLRGY

EM
EC

0.0972
0.1508
0.1819
0.2021
0.2284
0.2u480
0.265u
0.2978
0.3462

EM
EC

0.0965
O.1u84
B1797
0.1997
0.22u48
0.2429
0.2584
0.2863
0.3256

EM
EC

0D.0963
D.1476
0.1789
0.1988
0.2235
C.2u410
0.2558
C.2817
0.3170

EM
ec

0.0962
O0.1469
D.1782
0.1981
0.2224
£.2393
0.2535
0.2778
0.3095

CUTOFFS

0.0500
FRACT

O0.u659
0.2840
D.2172
O0.1943
0.1820
C.1777
C.l 743
0.1686
0.1638

0.0500
FRACT

0.5216
0.3423
0.2700
0.2u457
0.234)
0.2308
0.2269
0.2178
0.20u6

0.0500
FRACT

0.5u432
0.3684
0.2965
0.2735
0.2656
0.26u49
0.2627
0.25u2
0.2385

0.0s500
FRACT

0.5618
0.3928
D.3230
0.3030
0.3016
0.3061
0.3079
0.30u42
0.2898
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SAMARIUM  SPHERES
EMU  3.00
FRACTM RMOE
0.4659 1.4882
0.2838 0.9C43
0.2C37 0.6119
C.t717 O.u4534
0.1508 0.2943
O.1421 0.2098
0.135C 0. 1551
0.1218 0.0886
0.1C39 0.0387
EMu  3.00
FRACTM RMOE
0.5216 2.9797
0.3423 1.8382
0.2618 1.2502
0.2309 0.9307
0.2126 0.6137
0.2C5¢& O.LlLbY
0.1992 0.3386
0.18u8 0.206u4
0.1633 0.1037
MU 3.00
FRACTM RMOE
0.5u432 bouri2
0.3684 2.7726
0.2906 1.8896
0.2624 1.4097
0.2490 0.9345
0.2453 0.6854
0.2407 0.5247
0.2279 0.3283
0.2057 0.1 /749
EMU  3.00
FRACTM RMOE
0.5618 T.4543
0.3928 L4.6405
0.3192 3.1687
C.295¢ 2.3684
0.2900 1.5773
0.2923 le16U6
0.2922 0.8990
0.285C 0.5748
L.2656 0.3218

RTOT

3.56050E GO
1.91891E 0O
1.38137e CO
1.15015E 00U
9.41203c~CH
8.31471E-M
T.574QuUue-01
6.598C0E-U1
S.71871E-01

RTOT

6.35678E U0
3.11581€ 0C
2.0732CE GC
1.63667TE 00
1.25822€ 0G
1.06820€ U0
9.u43739€-01
7.8u4834E-0!
6.49129€£-01

RTOT

9.15306E 00
4.31278e 30
2.76503c 00
2.12319€ &

1.575248 00O
1.30492€ 00
1.12998E 0O
9.09868£-01
7.26387E-01

RTOT

o 47TU56E 01
6. 70649 0O
h.1u4868E (0
3.09623E 00
2.20927e 00
1. 7783EE OO
1.50247E UC
1.1599uE UC
8.80904C-UH




EFFECTIVE

50.00
1CC.00
t150.00
20C.0C
3C0.00
Lgc.00
5C0.00
7C0.COo

10Cg.00

CRC
L

5C0.00
16C.00
$50.00
20c.0C
30c.0C
%0C.00
50C.00
7CC.00
100c.0n

CRO
L

5C.00
100.00
15C.0C
20C.00
30C.00
400.0C
5CC.00
7C0.00
10C0.00

CROC
L

5C.00
1CC.0C
150.00
2C0.00
3CC.00
uco.oo
50C.00
T0C. 00
{0CC.00

20.

3G.

SD.

ENERGY

EM
EC

0.1197
0.1680
0.1950
C.2131
0.2376
0.2556
0.2712
0.2981
0.3331

CM
EC

0.1195
O.167u
0.1939
0.2114
0.2353
0.2530
D.2681
0.2939
0.326u4

EM
EC

Oe.1672
0.1935
C.2108
0.23u5
0.2521
0.267)
0.2924
0.3240

EM
eC

C.1194
0.1671
0.1933
0.2103
0.2338
0.2513
0.2662
0.2912
G.3220

CUTOFFS

0.0750
FRACT

0.2855
0.2051
0.1943
0.1985
0.2133
0.2251
0.2335
0.2u436
D0.2499

0.0750
FRACT

0.3088
0.2293
0.2211
0.2279
0.2479
0.26u5
0.2770
0.2941
N.3074

0.0750
FRACT

N.3175
1.2388
0.2320
0.2uN3
0.2632
0.2825
0.29718
0.3194
0.3388

0.0750
FRACT

0.3248
N.2u471
O.2u417
0.2516
0.2775
C.2998
0.3179
O.3451
0.3719

-186-

SAMARIUM  SPHERES
EMu 3.00
FRACTM RMOE
0.2855 3.6823
0.2054 2.4758
O.1943 1.8717
0.1985 1.5279
0.2C80 1.1607
0.2130 g.2u78
0.2163 0.7935
0.2189 0.5812
0.2175 0.3868
EMU 3.00
FRACTM RMOE
0.3088 7.3678
0.2293 L,969u
0.2211 3.7741
0.2279 3.0985
0.2u453 2.3593
0.2576 1.9316
0.2668 16233
0.2788 1.2008
0.2867 0.8175
EMU  3.00
FRACTM RMOE
0.3175 11.0535
0.2388 7T.4635
0.2320 5.6769
0.2u03 L.6687
0.2614 3.5595
0.2777 2.9171
0.2935 2.454)
0.3082 1.8226
0.3234 1.2500
EMU 3,00
FRACTM RMOE
0. 3248 18.4243
O.2u71 12.4503
O.2417 9.u4815
0.2516 7.809C
0.2764 5.9596
0.2967 L.8879
C.3132 b,1170
0.3378 3.0656
0.3617 2.1167

RTOT

4.30185€ 0C
2.81213€ 0§
2.24761£ 00
1.95151E OO
1.61651E 0OC
1.u40916E 00
1.25980€ 00
1.05303€ GO
8.599CI1E-UI

RTOT

T.9u72¢E OO0
L.98116E OO
3.86L66E CO
3.28429E 0O
2.6359¢E 0O
2.24070€E 40
1.95950E GC
1.57631E 0O
1.22686E 00

RYOT

115927 O}
7T.15019¢€ 4N
5.481 71 00
L.61 7068 00
3.655L45€ 00
3.07225E GU
2.65921E UN
2.0996NE OC
1.59383c GO

RTOT

1.88835E Ul
1. 14882E Oi
8.715&818 CO
7.28262¢ CC
S5.69u39¢ 00
L.73533e U0
L.05861E 0O
3.14617 0O
2.32775€E CC



-187-

EFFECTIVE ENESRGY CUTCFFS FCR  SAMARIUM  SPHERES

CRC 10. EM 0.1000 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.1315 De1979 C.1979 6.1283
100.00 D.1768 0.1656 0.1656 k,4955
150.00 0.2016 C.1705 0.17C5 3.6675
2;0.00 0.218¢6 N.18C8 0.1808 3.1568
3C0.C0 C.2437 0.2015 g.2015 2.5118
4CC.00 0.2636 C.2184 G.218u4 2.09%927
500.0C C.2809 N.2325 0.2325 le7872
700.00 0.31C0 0.25u8 C.2519 l.3832
1000.CC 03445 0.27176 0.2656 1.0319
CrRO 20. &M 0.108C £EMU  3.0C0
L EC FRACT FRACTM™ RMOE
50.00 .1314 £.2096 0.2C96 12.2597
100.00 D.176¢ 0.1783 0.1783 9.0031
15C0.00 0.2011 C.1853 0.1853 7.3537
200.00 0.2180 0.1980 0.198C 6.3373
300.00 0.2425 0.2227 0.2227 5.0592
400.00 0.2618 0.2L434 D.2434 4.2315
SCC.00 .2784 0.2607 0.2607 3.6307
70G.00 0.3065 0.2884 0.28713 2.821C
100C.00 0.3400 0.3185 D.3120 2.1179
CRC 30. EM 0.10098 £tMu 3.00
L ec FRACT FRACTM RMOE
5C.00 0.1313 N.2137 0.2137 18.3915
100.00 0.1765 C.1830 0.1830 13.5097
150.00 C.2010 0.1909 0. 1909 11.0398
200.00 N.2177 0.20u5 0.2045 9.5184
3C0.0C 0.2421 0.2310 0.2310 T.6077
L0Cc.0o 0.2612 0.2533 0.2533 6.3707
500.00 0.2776 C.2721 O0.2721 50741
T00.00 0.3052 0.3026 0.3020 4,2603
1000.00 0.3384 N.3367 0.3322 3.2050
CRC 50. EM 0.1020 eMu 3,00
L EC FRACT FRACTM RMOE
50.00 0.1313 0.2172 0.2172 30.6540
1C0.00 O.1764 0.1870 C.t87C 22.5226
150.00 0.2009 0.1957 0.1957 18.4114
200.00 B0.2175 0.2101 8.2101 15.8815
3CC.0N 0.2u418 0.2383 0.2383 12.702u
400.00 0.2608 0.2621 0.2621 10. 6472
50C.00 C.2769 0.2822 0.2822 9.1620
700.0C 0.30u2 0.3154 0.3151 T.1397

1000.00 0.3371 0.3536 0.3508 5.3807

RTOT

S.10u21C
3. 741 {J0E
3.16106E
2.82023¢k
2.39315€E
2.10957C
1.89777E
1.59376E
129649

RTOT

9.63u41IE
6.91L402E
5.76032E
5.08468t
L,2u2 1 UE
3.68602E
3.27296L
2.68462E
2.11653C

RTOT

11 6U0E
1 .00870E
8.35958¢
T.349]3E
6.09112E
5.26248E
L,6u816E
3.77548E
2.93656L

RTOT

2.32238E
le6U4331LC
1.3558IE
1.1878CE
9.78908C
8.41538E
7.37855E
5.95721¢t
4,57662¢E

ac
goe
gc
0o
0C
Lo
un
Go

oo

co

GG
0o
0GC

co
0o

0l

01

Go
oo
uo
(18
0o
o]8]
8]8)

al
Gl
Gl
dl
an

0n
Co
co



-188-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 4 C
CRC 10. EM N.0253 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0521 0.65u3 0.65u43 0.u4808 3.382u2E 0OC
1CC.00 0.0931 0.u795 0.u795 0.0721 1.506uuE 00
150.00 O.1u427 0.2388 0.2371 0.0u07 9.45391€-01
200.00 C.187! 0.1287 0.1065 N.0152 T«5536UE-01I
300.00 0.2u465 0.0921 0.0265 0.0024 6.u2870E-01
Lcg.00 N.2793 0.0931 0.C121 0.0007 6.02527E-01
SCC.N0o 0.3052 0.0975 g.cogr9 0.0003 5.75998E-D01
T0C.00 0.3508 0.1070 0.00uYy 0.0001 5.37164E-D1
10C0.00 O.ui18 0.1203 0.0C21 0.0000C 4,957 1ug-01
CRO 20. EM 0.0253 EMU 5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.C515 0.7367 0.7367 0.9925 5.97516& D0
1C0.00 0.C89% le6331 0.6331 O. 1446 2.28152E 00
15C.00 0.1308 0.3709 0.3707 0.0873 1.1976LE GO
2CC.00 0.1703 D.1885 C.l797 0.0435 8.45663E-01
300.00 0.2360 0.1025 0.0u99 0.0065 6.61296E-01
4CC.00 0.2732 0.0973 0.0237 C.0ats 6.10249E-U1
5C0.00 0.3007 0.3301 0.0156 C.0007 $.8072CE-D1
700.00 0.3u77 0.1083 c.cesr 0.0001 5.39537e~-01
100C.00 O0.u101 0.1209 0.0Cu3 0.0000 L.96780E-1
CRQ 30. ™ 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.0C 0.0513 0.7692 7692 1.50L5 8.56791F 0O
100.00 0.0885 0.7088 0.7C88 0.2172 3.05660E UO
15C.00 0.1266 Q.u586 0.u4586 0.1325 1.44990E UC
200.00 0.1628 0.2422 0.2373 0.0738 9.35963E-01
3C0.00 N.2278 O.1134 0.070u4 0.0124 6.79723F-U1
L00.00 0.2675 C.1016 0.03u46 0.0033 6.179/0E-01
500.00 0.2963 0.1027 0.0231 0.0agr2 5.854L2E-C}
700.00 0.3448 C.1097 0.0130 0.C002 5.419106~-01
10C0.00 0.u083 0.1215 C.0C6Yu 0.0000 L,Q78U¢E-D
CRO 50. EM 0.0253 MU 5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0511 0.7974 O0.7974 2.5282 I.37534E 01
1CC.00 0.0876 0.7837 0.7837 0.3623 L, 60676 0O
15C.00 0.1228 0.5665 0.5%665 0.2223 1.95441E 00
200.0C 0.1564 0.3272 0.32Lu8 O.1341 1. 11656E LU
30C.00 N.2167 0.1356 N.1C043 0.0283 T.16577TE-CI
wCC.COo 0.2579 0.1106 0.05u44 0.007u 6.3341LE-1DI
50C.00 0.2881 0.i1081 0.C37u 0.0026 5.9u886CL-01
7C0.00 0.3390 0.1123 0.0213 0.000u 5.L6656E-101

10CC.00 C.ulL9 0.1227 0.03106 0.0000 L,99978L-0I




-189-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES L 0
CrRC 0. EM 0.0500 EMU 5.00
L EC FRACT FRACTM RMOE RTOT
50.0C 0.Co61 O.u842 O.u8u42 1.8207 3.42208F 30
1CC.00 g.1470 0.2907 0.2907 1.0879 1.81270e 0O
156.00 O0.1797 0.2090 0.2090 0.6937 1.29807€ 030
200.00 0.2016 0.1803 0.1803 O.u875 1.08360e UG
30C.00 0.2314 0.1659 0.1659 0.2901 8.96867E-01
40C.00 0.25u47 O.)6ut O.1606 0.1927 8.00679t-01
500.00 0.2715 0.1635 U.1485 0.1u32 7.35u486E-01
7CC.00 0.302¢9 C.1619 0.1290 0.0826 6.479U8E-DI
100C.00 0.3500 0.1606 0.1067 0.0366 5.66734E-01
CrRO 20. EM 0.0500 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.00 g.n960 G.5328 0.5328 3.6422 6.21836E 00
100.00 O0.1465 0.3u488 0.3u488 2.1826 3.00960€ 00
15C.00 O0.i1784 0.2611 0.2671 l.4058 1.98990E 00
20C.00 0.1992 G.2381 0.2381 1.0035 1.57012E GO
300.00 0.2258 0.2240 0.2240 O.6244 1.21388t 00
LG0.00 0.2u458 0.2210 0.2210 0.433) 1.03740c OU
5C6C.00 0.2616 D.2187 0.2123 0.3253 9.2173CE-01
7C0.00 0.2889 N.2121 0.1925 0. 1994 T.729u41C-01
1008.00 0.3277 0.20316 0.1668 0. 1008 6.43992c-01
CRC 3C. EM 0.0530 EMU 5.00
L EC FRACT FRACTM RMOE RTOT
50.00 0.0960 0.5513 0.5513 5.4636 9.0146kE OO
10C.00 O0.1463 D.3738 0.3738 3.2174 L.,20650€E G
150.00 C.1780 0.2952 0.2952 2.1178 2.68173€ 00
200.00 0.198%4 0.2688 0.2688 1.5187 2.0566L4E U3
36C.0C 0.2240 0.2583 0.2583 0.9582 {.5309Ce 0OC
L0G.00 0.2u426 0.2575 0.2575 0.6775 1.27413€ 00
500.00 0.2579 fe.2564 0.2528 0.5109 1.10798E 0O
7CGC.00 0.2835 D.2497 0.2354 C. 3209 8.927975E-U1
1000.00 0.3184 0.2358 0.2C93 O.1718 7.21250C€E-01
CRC 5C. EM 0.05080 EMU 5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0960 0.5670 0.5670 9.1067 1.46072E 01
1C0.C0 D162 0.3966 O0.3966 S5.u4669 6.60029c 00
15C.00 C.t777 0.3228 0.3228 3.5u13 L.06538c CO
20C.00 0.1978 0. 3005 0. 3005 2.5492 3.02968E 00
30C.00 0.2226 0.2970 0.297C leb2u7 2. 16494 GO
4C0.00 0.2402 0.3014 0.3014 lelOLNT 1. 74758E 0OC
500.00 0.25u48 0.303¢6 0. 3020 0.8851 t.u80u6E OO0
TC0.00 0.2789 0.30t0 0.2916 0.5672 1o 148ILE 0O

10C0.00 0.3103 0.2877 0.2690 D.3186 8.75767E-131




EFFECTIVE

CRC
L

50.00
10C.00
150.00
200.00
3go.00
4CC.00
500.00
7C0.00

1000.00

CRC
L

5C.00
1GC.00
15C.00
24C.00
30C.00
40C.00
500.00
rcc.00
100C. 00

CRO
L

50.00
100.00
150.00
20C.00
300.00
4CC.00
5CC.00
7CC.00

10CC. 30

CRC
L

5C.00
1C0.C0
150.00
2C0.00
3cc.00
ugc.0o
5C0.00
7CC.00
10CG.00

10

20.

3C.

SC.

ENERGY

EM
EC

OD.1194
0.1671
0.1935
0.2107
0.23u7
D.2533
0.269u4
0.2978
0.3363

EM
EC

0.1193
C.1670
0.1931
0.2102
0.2337
0.2517
0.2671
0.2934
0.3271

EM
£C

0.1193
0.1669
0.1930
C.23500
0.2334
0.2512
0.2663
0.2920
D.3243

EM
EC

0.1193
0.1669
0.1929
0.2099
0.2332
0.2508
0.2657
0.2909
0.3220

CUTOFFS

0.0750
FRACT

0.29u48
0.2121
0.1991
D.2009
C.2112
C.2195
0.2253
0.2315
0.2354

0.0750
FRACT

03142
0.2339
0.2247
0.230u4
O0.2u481
0.2628
0.2737
0.2883
0.2993

D.0750
FRACT

0.3212
0.2421
0.23u7
Ne2U26
0.2639
0.2819
0.2961
0.3159
0.3334

0.0750
FRACT

N.32171
0.2u492
1.2435
0.2532
0.2782
0.2997
0.3u33
0.3688

-190-

SAMARIUM SPHERES
EMU  5.00
FRACTM RMOE
0.29u48 L4.6920
0.2121 3.1286
0.19%1 2.3517
0.2009 1e9126
0.2112 l.4086
0.2195 1.1073
N.2253 0.8991
0.2315 0.6267
0.2354 0.3887
EMU  5.00
FRACTM RMOE
O0.3142 9.3853
0.2339 6.2628
B.2247 h.Ti43
0.230u 3.8u07
0.2u481 2.8u402
0.2628 2.2435
0.2737 1.8345
D.2883 13013
0.2993 O.Buu4y
EMU  5.00
FRACTM RMOC
0.3212 14.0784
B.2421 9.3975
0.23u47 7.0775
Q.2426 5.7675
0.2639 L,2712
0.2819 3.3804
0.2961 2.7688
0.3159 19759
0.3334 1.2989
EMU  5.00
FRACTM RMOL
0.3271 23.4648
0.2u92 15.6681
0.2435 11.8032
0.2532 9.6231
0.2782 7.1334
U.2997 5.6524
0.3171 4.6388
0.3u433 3.3235
D.3688 2.2071

RTOT

b.16091t 00
2.68060t GO
2.12u475€ 00
1.836066€ (0
1.51589€E 00
1.32071E 80
1.18182E OO
9.91873E-01
8.16579:-0!

RTOT

7.80632E 0O
b.8u963c UG
3.7418CE 00
3.169u4E 0O
2.53536E 0O
2.15225€ 00
1.88152E 0O
1.51516E 00
1.18356E 00

RTOT

11451 7E Ot
7.01866E 00
5.35886E GG
4,.50222E 0O
3.55u483€ GO
2.9838CE 0O
2.58122€ 00
2.038u5€E 0O
1.55052€ 00O

RTOT

1.87u25c 01
1.13567F Ui
8.59296E UG
7.16777€ DO
5.593¢(7E 0C
L,6u689c 0O
3.98063€ GU
3.08502€ 0O
2.28445E 0D



-191-

EFFECTIVE ENCRGY CUTOFFS FOR SAMARIUM SPHERES
CRO 10. EM 0.1000 EMU  5.00
L £C FRACT FRACTM RMOE
50.00 O.131u4 0.2028 0.2028 7.867h
10C.00 0.1765 80.1701 0.11701 5. Tu56
15C.00 0.2010 J.11750 C.175C 4.6683
200.00 0.2178 0.1854 0.1854 4.0029
300.00 0.2423 0.2058 0.2058 3.1635
400.00 0.2615 C.2221 0.2221 2.6213
SCC.00 D.2779 0.2350 0.2350 2.2298
70C.00 0.3060 0.25u2 D.25u2 16914
100C.00 0.3414 0.2730 0.2730 1.1966
CrRO 2C. EM 0.1000 EMU 5.00
L EC FRACT FRACTM RMOE
5C.00 0.1313 0.2122 0.2122 15. 7364
10GC.00 0.176u 0.1809 0.1809 11.u4967
150.00 0.2009 0.1881 0.1881 9.34L5
200.00 0.2175 0.2009 0.2009 8.0163
300.00 0.2418 0.2257 0.2257 6.3u42
400.00 0.2607 0.2u61 0.2u461 5.2655
500.00 0.2769 0.2629 0.2629 L.ug6b7
7GCC.00 D.30u3 0.2892 0.2892 3.4193
100C.00 0.3382 0.3173 0.3173 2,426
CRC 3C. EM 0.1000 EMU 5.00
L EC FRACT FRACTM RMOE
50.00 0.1313 0.2156 0.2156 23.6058
100.00 O0.1764 0.18u49 0.1849 17T.2u67
150.00 0.2008 0.1928 0.1928 14,0227
200.00 0.2175 0.2067 0.2067 12.0298
300.00 C.2u17 0.2333 0.2333 9.52u8
40C.00 0.2605 0.2554 0.2554 7.9092
500.00 0.2766 0.27u0 0.27u40 6.7U26
7CC.08 0.3037 0.3035 0.3035 S.1u73
1000.00 0.3372 0.3363 D.3363 3.6889
CRC 50. EM 0.1006C EMU 5.U0
L EC FRACT FRACTM RMOE
50.C0 0.1313 0.2184 8.218h 39.3u3()
100.0C O.1764 0.18481 0.1881 2847499
150.00 0.2C08 0.1969 0.1969 23.3760
200.00 0.2174 0.2115 0.2115 20.0584
30cC.00 0.2415 N0.2398 0.2398 15.8855
400.00 0.2603 0.2635 0.2635 13.1971
500.00 0.2763 0.2837 0.2837 11.2560
700.00 0.3033 C.3163 0.3163 8.6013
100G.00 0.336h 0.353¢% 0.3536 6.1796

RTOT

4.97739¢c
3.6181ut
3.0u202E
2.70488E
2.28u4B8IE
2.00775E
1.8020LE
1.50902€
1.225170E

RTOT

9.50729¢E
6.79116E
5.6U12¢EE
4.96933E
4.,13379¢€
3.5842C0€E
3.17723E
2.59989%¢E
2.0u574E

RTOV

l.40372¢
9.96L419¢E
8.24054E
7.233(8F
5.98277¢E
5.16065L
4,552u43C
3.69075€
2.86577t

RTOT

2.30970c
1.63102F
1.34391E
1.1 7627E
9.68073¢
8. 31356E
7.30282E
5.872u48E
4.50583¢

{l

0o
an
00
8is
ac
cn
0
0o
o

0t
00
ac
03
0o
Y
o
uc
ac

01
o
Ut
o1
GO
aod
aa
ca
ce



EFFECTIVE

CRG
L

5C.00
1CC.00
15C.00
20C.00
3CC.00
4¢0.00
50C.00
70C.0C
1000.00

CRO
L

5C0.00
juc.0o
15C6.00
200.00
300.00
4CO0.00
50C.00
76C.00
100C.00

CRC
L

50.00
Joc.00
156.00
20C.00
3C0.00
4C0.00
500.00
70C.0C

10CC.00

CRO
L

5C.00
10C.0C
150.00
200.00
300.00
4CC.00
500.00
rcc.00
1000.00

IO.

20.

3C.

50.

ENERGY

EM

EC

0.051C
0.0871
O.1214
0.1612
0.2852
0.3118
0.3316
0.3682
O.u215

EM

EC

0.0509
0.0868
O.1197
0.1527
0.2695
0.3038
0.3262
0.36u49
CO.u196

EM

EC

0.0509
0.0866
OJa1191
0.1504
0.2562
0.2963
C.3209
0.3617
D.u179

EM
EC

0.0509
C.0865
C.1186
D.1487
0.2135
0.2829
0.3110
0.3554
O.u1k2

CUTOFFS

0.0253
FRACT

0.6815
0.5203
0.2587
0.1075
0.0691
C.0771
0.0857
0.1G603
O0.1173

0.0253
FRACT

D.7541
0.66177
0.3995
0.1853
0.0772
0.0805
0.0880
0.1015
C.1178

0.0253
FRACT

0.7373
O.u88!
g.2u475
0.0862
0.08u1
0.0902
C.1027
O.1184

0.0253
FRACT

0.8056
D.80u4
0.5934
0.3399
0.1097
J.0919
£.0950
0.1052
0.1195

FOR

-192-

SAMARIUM  SPHERES
EMU 10.00
FRACTM RMOE
0.6815 0.6uU56
0.5203 0.08606
0.2587 0.0512
0.1075 0.028C
0.0303 0.0007
0.0133 0.0003
0.008u 0.0001
C.C0u5 0.0000
0.0022 0.00C0o
EMU 10.00
FRACTM RMOE
O0.75u1 1.2950
0.6677 0.1732
0.3995 0. 1025
0.1853 0.0622
0.0579 0.0822
0.0261 0.0007
0.0v67 0.0003
0.0C?0 0.000!
0.00u3 0.0C00
EMU 10.00
FRACTM RMOE
0.7818 1.9L453
0.7373 0.2599
0.u4881 0.1539
0.2475 0.03955
g.cg2e6 0.0052
C.038Yu 0.0013
0.0247 0.0305
0.013u 0.0001
0.0065 0.0000
EMU 10.00
FRACTM RMOE
0.8056 3.2u37
0.8Cuy 0.4339
G.5934 0.2565
0.3399 O.1614
C.1097 0.0323
0.0613 0.0033
C.0u02 0.0012
0.0220 0.0002
0.0108 0.0000

RTOT

3.21510e GC
1.38776E OO
8.55656E-01
6.8u79U4E-C1I
5.961L43E-01
5.69915e-01
5.52513E-C1
5.2u26TE-01
4.9000&8e-01

RTOT

5.80785E OC
2.16284E (30
110721 €N
7. 75094€E-CI
6.1457CE-G)
5.77T637E~UY
5.57235£-01
5.26640-Ci
L.9i074E-D)

RTOT

8.u40060E 40O
2.93792€ UC
136016 COG
8.65393E-C1I
6.32997E-01
5.85359E-CI
5.61957e-11
5.29013e-C1
L,921u40E-CI

RTOT

1.35861E I
L.u48808E OOG
1.8646TE (OO
1.04599c OO
6.69851E-UI
6.008L2€E-01
S.TIu01E-Ut
5.33759€e~-01t
Y.ou272c-0t



-193-

EFFECTIVE ENERGY CUTOFFS FOR SAMAR
CRC 1C. EM 0.0500 EMU

L EC FRACT FRACTM
5C.00 0.09608 0.5107 0.5107
100.00 Cellub62 0.3190 0.3190
150.00 0.1778 0.2317 0.2317
20c.00 G.1980 0.1972 O0.1972
30C.00 0.2231 O.1724 O0.1724
40C.00 0.2u412 0.1603 0.1603
500.00 0.2570 0.1505 0.1505
7C0.00 0.2873 0.1349 0.1349
1006.00 0.3u431 0.1213 0.1213
CRC 20. EM 0.0500 EMU

L EC FRACT FRACTM
50.00 0.0959 C.5u485 0.5u485
1CC.00 C.1461 C.3686 0.3686
15C.00 C.1775 0.2864 0.286u4
200.00 0.1974 02559 0.2559
300.00 0.2219 0.2371 0.2371
uCC.00 C.2389 D.2282 0.2282
5CC.0N0 0.2533 0.2192 0.2192
7cC.00 0.2789 0.2004 C.200u
10G60.00 0.3157 0.1760 C.1760
CRC 30C. EM 0.0508 tMU

L EC FRACT FRACTM
5C.0D0 0.0952 0.5624 0.5624
1€0.00 0.146) 0.3888 0.3888
15C.00 01774 0.3111 O.3111
200.00 D.1973 0.28u6 0.28u6
300.0C 0.2214 0.2722 0.2722
4CCG.N0 0.2381 0.2679 0.2679
S0g.00 0.252) 0.2619 0.2619
7C0.00 D.2763 0.2u55 0.2u455
1000.00 0.3089 0.21920 C.2190
CRC 5C. EM 0.0500 EMU

L eC FRACT FRACTM
5C.00 C.0959 C.57u40 0.57u0
10C.00 B.1460 O.u067 0.u4067
15G6.60 0.1773 D.33u2 0.3342
2C0.00 C.197t D.3127 0.3127
300.C0 0.2211 0.3095 0.3095
4C0.00 0.2376 0.3126 0.3126
500.00 0.2512 0.3125 0.3125
700.00 0.2743 0.3037 0.3037
1000.00 0.30u1 0.2807 0.2807

TUM
10.00
RMOE

2.5470
15123
G.9688
0.6896
0.u297
C.3006
0.2202
0.1238
0.0u60

10.00
RMOE

S.09u3
3.0267
1.9u37
1.3879
0.8729
0.6190
J.u622
0.2778
8.1379

180.C0
RMOE

7T.6L14
L,5u12
2.9183
2.086u
1.316]
C.9375
0.70u2
D.u312
0.227}

10.00
RMOE

12.7361
7.5704
4.8677
3.u4834
2.2017
15737
11875
B.7372
D.u0u2

SPHERES

RTOT

3.2u43785 00
1.64202E 00
1.13459c OC
9.26956E-C1
7.528L6E-U1
6.68027e-0)
6.13095€-01
S.u432056-01
L4L.B29uT7E-DOI

RTOT

6.04006E U0
2.838%1E 0OC
1.82642E QO
t. 413488 GO
1.G6986E OC
9.0u4753E~01
7.99339e-01
6. 68239E-01
S.60206E~U1

RTOT

8.83634€ {0
4.03541L 0O
2.518256£ 00
1.90000t 0O
1.38688E 0OC
1. 14148 00
9.85584E-011
7T.93273-01
6.3TH6UE~-D]

RTOT

1.44289C Ol
6.u2960E 0O
3.90190e 0O
2.87304E 00
2.020092E 00
1.61493E 0O
1.35807 U0
1.0u334E 00
7.91980E-0O1




EFFECTIVE

CRO
L

50.00
1C0.00
15C.00
2CC.00
300.06
4CC.0N0
5C0.00
700.00

1000.00

CRC
L

50.00
10C.00
150.00
200.00
300.C0
4(1C.00
50C.00
7€C.00

10CC. 00

CRC
L

5C.00
10C.00
15C.00
250.C00
3CC.00
4cC.00
5CC.00
7CC.00
10CC.NN

CRO
L

5C.00
10C.00
150.00
2CC.00
3CC. 40
¥(C. 20
50C.00
7CC.NC
t600. 00

IG.

20.

30.

50.

ENERGY

EM
EC

0.1193
0.1669
0.1930
0.2100
0.2334
0.2512
0.266U4
0.2922
0.3249

EM
EC

0.1193
0.1669
0.1929
0.2098
0.233)
0.2507
0.2656
0.2907
0.3218

EM
£C

0.1193
0.1669
0.1929
0.2098
0.2330
0.2505
0.2653
0.2902
0.3208

EM
EC

0.1193
0.1669
0.1929
0.2097
0.2329
0.2504
0.265!
0.2898
0.3200

CUTOFFS

0.0750
FRACT

0.3057
0.2236
0.20117
0.2148
0.2269
0.2362
0.2420
O0.2u468
O.2u47

0.0750
FRACT

0.3203
0.2u07
0.2326
0.2396
0.2593
0.2754
0.2875
0.3029
0.3126

0.0750
FRACT

0.3255
0.2u470
0.2405
0.2u493
0.2723
0.2919
03070
0.3283
1.3459

0.0750
FRACT

0.3297
0.2523
0.2u473
0.2576
0.2838
0.3065
0.32u48
0.3523
0.3792

-194-

SAMARIUM  SPHERES
EMU 10.00
FRACTM RMOE
0. 3057 6.6101
0.223¢6 4.39u9
0.2117 3.2970
C.2148 2.6764
0.2269 1.9666
0.2362 1.5LUu6
0.2420 1.2558
0.2468 0.8826
O.2uu7 0.5669
EMU 10.00
FRACTM RMOE
0.3203 13.2207
0.2407 8.7930
0.2326 6.5996
0.2396 5.3599
0.2593 3.944)
0.2754 3.1030
0.2875 2.5282
0.3029 1.7876
0.3126 lo16L46
EMU 10.00
FRACTM RMOL
0.3255 19.8310
0.2u470 13.1918
C.2u05 9.9014
0.2493 8.0435
0.2723 5.9216
0.2919 4,6610
C.3070C 3.8013
C.3283 2.693]
0.3u59 147625
EMU 10.00
FRACTM RMOE
0.3297 33.0528
0.2523 21.986U
0.2u73 165059
0.2576 t3.u117
0.2838 9.8761
0.3065 T.7774
0.32u8 6.3u460
0.3523 4,5036
0.3792 2.9562

RTOT

4.01t39E 0O
2.53365E DO
1.9803u4E 0OC
1.69473E GO
1.37877e 0O
1.18822E 80
t.05379c 0O
8.72268E-01
7.08485E-01

RTOT

T.65679E ({C
L4.70268E 0OGC
3.59739c LO
3.02750GE 0O
2.3982uE 08
2.01977e 0QC
1. 75349t U0
1395558 0O
1.075u45E 00

RTOT

1.13022E G}
6.87171E QG
S5.21444E LC
k., 36028 00
3.41771€ 00
2.85131€ CO
2.45320e 0C
1.91884E 0O
l.44241E OO

RTOT

1.8593CE 01}
1.12078E 01
8.44854E (OO
7.02583c GO
5.45665E UG
L.514u0E OO0
3.85260t GG
2.96541E 00
2.17633E GG




EFFECTIVE

CRC

5C.00
100.00
15C.00
200.00
3CC.00
4C0.G0
50C.00
7CC.00
$10CC.00

CRC
L

5C.00
106.00
15C.00
20C.00
3CC.00
4€0.00
5C0.00
700.00
180C6C.00

CRC
L

5C.C0
1CC.00
15C.00
2C0.00
300.00
4CC.00
500.00
7C0.00
10cC.CC

CRC
L

50.00
106.00
15C.00
200.00
3C0.00
40C.00
50C.00
TCC.00

10CC.00

'D.

20.

30.

50.

ENERGY

EM
cc

0.1313
0.2008
0.2175
D.2417
0.2606
B.2767
0.30u40
0.3377

EM
EC

G.1313
D.1764
0.2008
0.2174
0.2415
0.2603
0.2763
0.3033
0.3364

EM
EC

0.1313
C.176k
0.2008
0.217u
G.2415
0.2602
0.2762
0.3031
0.3360

EM
EC

0.1313
0.1763
0.2007
D.2173
D.2414
0.2602
0.2761
0.3029
0.3356

CUTOFFS

C.1000
FRACT

0.2081
N.1760
0.1819
0.1934
0.2156
0.2333
D.2u475
D.2684
0.2884

0.1000
FRACT

0.2352
0.18u42
0.1920
0.2055
0.2316
0.2531
0.2709
N.2988
0.3287

0.1000
FRACT

0.2176
0.1872
0.1957
0.2099
0.2374
0.2605
0.2798
80.3107
0.3u45]

0.1000
FRACT

0.2196
0.1895
D.1986
0.2135
D.2424
0.2667
0.2874
0.3209
0.3595

-195-

SAMAR
EMU
FRACTM

0.2C81
D.1760
O.1819
0.1934
0.2156
G.2333
B.2475
0.2684
C.2884

EMU
FRACTM

«2152
D.18u42
0.1920
0.2055
0.2316
0.253)
C.2709
0.2988
1.3287

EMU
FRACTM

0.2176
0.1872
0.1957
0.2099
0.2374
0.2605
0.2798
0.3107
0.3451

EMU
FRACTM

0.2196
0.1895
0.1986
0.2135
D.2424
D.2667
D.287u4
0.3209
0.3595

IUM SPHERES

10.00
RMOE

11.1022
8.0928
6.5636
5.6180
hou272
3.6591
3.1050
2.3u484
16592

{0.CO
RMOE

22.20u44
16.1887
13.1328
11.2434
8.86uu
7.3300
6.2259
L.7168
3.32459

10.00
RMOE

33.3066
24,2831
19.6921
16.8687
13.3026
11.0025
9.3454
7.0853
5.0322

10.00
RMOE

55.5139
uB.u756
32.8388
28.1207
22.1760
18.3u60
15.5865
11.8228

8.u4053

RTOT

L.84T706E
3.u48922E
2.91450€
2.57875E
2.16139E
1.886729E
1.68387E
1.39587¢E
1.11966E

RTOT

.37696E
6.66224E
5.51376E
L4.84320E
4L,01037E
3.46344UE
3.059C7€
2.U86TUE
1.93969E

RTOT

1.3906¢9C
9.83527¢t
8.11302¢€
7.10765E
5.85935¢C
5.03990¢
L.u3U26E
3.577640E
2.75972¢E

RTOT

2.29667E
1.61813¢E
1.33115E
1.16365E
9.55732¢E
8. 19280E
T.18u465E
5.75933E
4,39979€

co
oo
oc
oG
G0
o0
GC

oC

00
08
Hy
0o
00
(8]
00

os




EFFECTIVE ENERCY CUTOFFS FCR

CRO 10.
L

50.C0
1Cgd.Co
150.C0
200.C0
3po.0C
400.0C
5C0.06
700.0C
jcog.cc

CRO 2C.
L

50.CC
100.CC
150.CC
200.0C
3¢0.00
400.0C
500.CC
700.00
1ggo.ce

CRO 30.
L

50.CC
100.00
150.00
200.CC
3pbg.0c
4CO.CO
500.CC
7C0.CC
jofoa.co

CRO S0.
L

tg.CC
1C0.CC
150.CC
200.CC
jon.cC
400.CC
500.CC
700.CC
1000.CC

E¥ 0.0252
EC

0.0608
0.1088
0.1580
0.20u44
0.2598
0.2927
0.32C2
0.3694
0.u4362

EvV 0.02512
EC

0.0581
C.I1C015
O0.1438
C.1872
80.251C0
0.2873
N.3161
G.3668
O.u347

EM 0.025132

EC

0.0572
0.C990
g.1385
0.1785
0.2u3¢
D.2822
C.3122
0.36u42
0.u332

Ev¥ D.C252

EC

0.0565
g0.097C
C.13u2
0.1703
0.2324
£0.2731
0.30u7
0.3592
0.4303

-196-

SAMARIUM
EMU 3.CC
FRACT FRACTM
C.b6e75 0.6€175
C.ut70 O.u167
C.1886 0.1825
0.1118 g.arr2
C.0922 0.G198
C.0956 C.CC99
C.1G6C9 0.CC6¢
C.l115 0.CC3¢
C.1260 C.CC17
EMU 3.CC
FRACT FRACTM
0.758¢6 0.7586
0.5743 0.574]
C.2966 C.2952
C.)1514 0.1338
0.0995 g0.c378
C.099C 0.C194
0.1030 0.C130
0.1125 0.CC71
C.1265 0.CC3u
EMy 3.CC
FRACT FRACTM
C.7952 0.7652
0.657C 0.6569
0.3765 C.375¢8
C.190C C.1791
C.1C72 C.CS5u2
0.1023 C.C28¢
C.1C51 C.C193
C.1138 C.C10C6
C.1269 C.CC51
EMU 3.CC
FRACT FRACTM
C.8273 £.8273
C.Tu2¢6 0.7425
C.uB833 0.u483C
C.2568 C.25C9
C.1230 C.0825
C.1094 0.0u5¢6
C.1C94% C.C215
0.1157 0.CI175
C.1278 C.CLBY

CYLINDERS
H/D 1}
RMOE

0.2614
0.0627
0.030C5
0.0092
0.C015
0.0CC5
0.0CC2
0.00CO
0.006C

H/D 1
RMOE

0.59C!
0.1261
0.0719
0.0282
0.0039
0.0011
0.0004
0.Co01
0.000C

H/D |
RMOE

0.9213
0.1893
D.1118
0.0511
0.0C74
0.002C
c.coev
0.Ccal
0.00Cce

H/D |
RMOE

1.5850
0.3158
0.190C
0.0989
0.0173
C.00LYy
0.0CHu
0.0002
0.0CCC

{H/D 1) 4 1 1

RTOT

3.01864E 0O
1.31463E GO
8.59223E-01
T.14151E-01
6.25463E-01
5.88372E-01
5.62288E-01
5.23427E-01
4.81687E~01

RTOT

5.24167€E GO
1.9C769E 0O
1.03671E 0O
7.75014E-01
6.38662E-01
5.9u438E-01
5.6607¢6E-01
5.25303€E-01
4.82507E-01

RTOY

7T.46469E 00O
2.50075€e 00
1.21419€ CC
B8.35878E-01
6.51861E-C1i
6.00504E-C1
5.69865E-01
5.27179€-01
4.83327E-(!

RTOT

1.19107E CI
3.¢8687E 00O
1.56916E 00
9.5760UE-DI
6.78258E-01
6.12635€-01
S5.7TUL2E-01
5.30931E-01
L4.8L4968E-DI

0 200




EFFECTIVE ENERCY CUTCFFS FCR

CRG 10.
L

50.00
100.00
150.00
200.0C
300.00
400.00
500.00
1g0.ao

10ga.ao

CRO 20.
L

5C0.00
100.00
150.00
200400
300.CO
¥(0.0C
500.0C
700.00
1000.00

CRC 30.
L

50.0C
100.00
150.00
200.0C
300.0C
400.0C
500.0GC
700.00
1000.00

CRC 50.
L

50.0C
100.00
150.00
200.100
3p0.00
400.00
500.00
700.00
1000.0C

EM D0.CS5CC
EC

G.1050
0.159¢6
0.1900
0.2098
0.2360
0.2567
0.2756
C.3115
0.367C

EM C.CSCC
EC

0.1082
0.1573
D.1877
0.2069
G.2319
0.2507
0.26173
D.2976
0.3419

EM D.0OSCC
EC

C.1039
0.1565
0.1868
£.2059
0.2303
0.2484
0.2641
0.2920
0.3331

EM 0.05C0C
EC

0.1037
0.1558
0.1861
0.2051
0.2290
0.2465
0.2613
0.2872
0.3216

-197-

SAMARITUM
EMU 3.CC
FRACT FRACTM
C.u398 f.u39qg
0.2627 0.2591
£.2081 0.1908
C.1907 0.1653
0.1811 0.1u80
O.1768 0.13292
C.1732 O.1218
L1676 D.1172
D.1639 0.0977
EMU 3.0C
FRACT FRACTM
C.u979 0.u979
£.3195 0.3178
C.2604 0.2u49¢
C.2424 0.2255
C.234C 0.2111
C.23C0 0.2C3¢6
C.2252 0.1958
O.21U47 0.1794
C.2013 C.156C
EMU 3.CC
FRACT FRACTM
0.5208 C.5208
C.3458 C.3u47
C.2875 0.279¢
C.2714 0.258¢
C.2666 f.2u88
0.2653 C.24ky
0.2617 0.23283
C.2510 0.2228
C.233¢ C.1979
EMU 3.0C
FRACT FRACTM
C.5u407 0.5407
0.3706 C.3700
0.3153 0.3102
0.302¢ C.2940
C.30u48 0.2924
C.3087 0.2938
0.3090 0.2921
t.3C22 0.2815
0.2842 0.2580

CYLINDERS (H/D 1) 4 1 1

H/D
RMOE

1.38680
0.8159
0.5u35
D.u018
0.2579
0.1800
0.1298
0.0669
0.8270

H/D 1]
RMOE

2.7754
1.65GL
labi27
0.8278
0.5415
0.3877
0.2886
D.1688
0.0781

H/D 1
RMOE

b,16L49
2.5029
1.683C
1.2552
0.8272
g.5978
0.4506
0.2724
0.1362

H/0 i
RMOE

6.9437
La191]
2.8236
2.1112
13995
1.02C3
0.7765
O.u827

0.2578

RTOT

3.22868E 00O
1. 7T4049E OO
1.28031E GO
1.08222E 00
8.94790E-0!
7.91971E-0I
7.21995E-Cl
6.29519€E-01
5.46216E-01

RTOT

5.69932E CO
2.76809E 0C
1.88164E GO
J.51214g 0O
1.1 7748E 0O
1.CO168E OO
8.85515€E-01
7.37516E-01
6.11605E-01

RTOT

8.16996E CO
3.79568E 0O
2.48296€ 0O
1.94207€E 00
1.46016E 0OC
1.21138e OO
1.04903e 0O
8.45512€E-01
6.76993E-01

RT0OT

1.31112E 01
5.85087E 00
3.68562E 0O
2.80191e 0O
2.02553E 00
1.63079€ 0O
1.37608E 0O
1.06151E 00
8.07771E~0OI

0 200



EFFECTIVE ENERCY CUTCFFS FCR

CRO 10.
L

50.0C
joc.co
150.CO
2C0.00
3cao.cc
¥0o.ecC
500.CC
700.0C
1€00.CC0

CRQ 20.
L

50.0C
100.0C
150.C0
200.0C
300.0C
u00.0C
500.00
700.0C
1£80.0C0

CrRG 30.

50.C0
100.0C
150.CC
200.00
3go.cce
y00.0C
500.CC
700.CC
igoco.Cc

CRQ 50.
L

50.CC
100.0C
150.00
200.0C
300.0C
400.00
500.0C
700.0ac
1C00.00

EM 0.075C
EC

0.1275
0.1758
0.2023
0.22032
C.2uu47
0.263¢
0.2800
0.3088
C.3u465

EM 0.075C
EC

0.1273
0.1751
0.2010
0.2183
0.2423
£.2607
C.2766
0.303¢8
0.3383

EM 0.075C
EC

C.1273
C.1749
0.2005
0.2176
C.2414
C.2598
C.2754
0.3021
0.3354

EM 0.075C
EC

B.1272
C.17u7
0.2002
0.2170
C.2u07
0.2589
0.27uy
0.3006
C.3330

-198-

SAMARIUM CYLINDERS (H/D 1) 4 1 1

EMU 3.CC
FRACT FRACTM
£.2¢80 0.268C
0.2CC9 0.2C09
C.1963 0.1963
0.2030 0.2C3C
C.2190 0.2110
£.2305 0.2157
0.2383 0.2185
C.2u473 0.2201
C.2517 C.2168

EMU 3.CC
FRACT FRACTM
0.2915 0.2915
0.2258 0.2258
0.224) 0.2241
0.2339 0.2239
0.2556 0.25132
0.2721 0.2635
C.2843 0.2723
C.3C02 0.283)
C.3114 0.2€89

EMU 3.00
FRACT FRACTM
C.3CC3 0.3C03
C.2357 0.2357
C.2356 0.2356
0.2472 0.2472
€.2720 0.2¢91
C.2917 0.2E5¢
C.3C¢6 0.298C
C.3275 0.3149
0.3uu8 0.328C

EMU 3.CC
FRACT FRACTM
C.3C76 C.2CT7¢
C.2u42 C.2442
0.2u60 C.246C
C.2592 0.2592
C.2874 0.2€55
C.3103 0.3C6u
0.3286 €.323C
C.3E54 Co3u72
c.38C9 C.3¢€9¢

H/D |
RMOE

3.4819
2.2877
1.72LY4
1.4CLC
1.07C9
O.86L45
0.7159
0.5131
0.3307

H/D
RMOE

6.9683
L4.5965
3.4845
2.8555
2.179C
1.7656
1.4689
1.0668
0.7076

H/D |}
RMOE

10.4546
6.9053
5.2u5}
4.3068
3.288Yy
2.6673
2.2232
1.6223
1.0868

H/D ]
RMOE

17.428C
1145242
8.76U6
7.2089
5.5084
4, 4724
3.7323
2.133¢%
l.8u66

RTOT

L.C0853E 0O
2.63212E 00
2.12156€E 00
1.84855E 00
1.52995€E 0O
1.32957e 00
1.18535E 00
9.86849E~-01
8.0313LE~-0O!

RTOT

7.36242€E 0OC
4.62450€ OO
3.61727€E 0O
3.C8426E 0O
2.47066E 0O
2.09080€E 00
1.82100€E GO
1.45590€E 0O
1.12658E 00

RTOT

1.07163E 01
6.61687E 0O
5.11299€E 08
4.31998E OO
3.41138E 0O
2.85203€ 00
2.45665E 00
1.92494E COD
1.450CHE OO

RTOT

1.78241E O]
1.06016E 01
8.10443E 0OC
6. 791L40E GO
5.29281E 0O
L.37449E 0O
3.72794E GO
2.86304E 0O
2.C9694E (O

g 200



EFFECTIVE ENERCY CUTOFFS FOR

CRO 10.

L

50.00
100.00
150.00
200.00
300.00
400.00
500.00
700.C0

1000.00

CRO 20.
L

50.00
100.00C
150.00
200.00
300.00
400.00
500.0C
700.0C
100C.0C

CRO 30.
L

50.00
1€g.0C
158.00
200.0C
300.00
400.CC
500.00
700.0C

10C0.00

CRC 50.
L

50.00
100.00
150.00
200.00
3C0.00
uCg.0o0
500.00
700.00

1000.00

-199-

SAMARIUM
EM 0.1C0C EMU 3.CC
EC FRACT FRACTM
0.1392 0.1891 0.1E91
C.1841 0.1665 C.18&65
€.2085 0.1749 O.1749
0.2256 D.1870 0.1870
£.2516 0.2089 0.2089
G.2726 0.226¢ 0.2266
0.29C9 C.241C C.241C
0.3207 0.2633 0.2576
0.3573 C.2856 0.2705
EM 0. 1000 EMU 2.00
EC FRACT FRACTM
C.1391 0.2007 C.2007
0.1837 0.1797 0.1797
0.2079 C.1907 0.1907
0.22u8 C.2052 0.2052
0.2502 0.2316 C.231¢
C.2704 0.2532 0.2532
C.2878 0.271C C.271C
C.3168 C.2992 C.2964
C.3523 0.3294 g.2210
EM 0.1000 EMU 3.CC
EC FRACT FRACTM
C.1390 0.2C49 C.2Ck49
0.1837 C.18u47 C.18u47
0.2078 C.1968 C.196€
0.22u6 0.2)124 C.2124
0.2u97 0.2407 C.2407
C.2697 G.2639 0.2¢639
0.2868 O.2834 C.2€34
0.3155 0.31u7 C.3128
0.3505 0.3u92 0.3433
EM C.1CCC EMU 3.CC
EC FRACT FRACTM
0.1390 0.2084 C.208Y4
g.183¢ 0.1889 C.1€89
0.207¢ C.2018 €.2018
0.22u44 0.2184 0.218u
0.2493 C.2u85 £.2u85
C.2691 C.2734 C.273y4
0.2860 C.2945 C.2945
C.31uh 0.32¢€E8 0.2277
C.3u490 0.3677 B.36u4C

CYLINDERS
H/D 1
RMOE

5.84¢8¢8
4.,2409
3.4511)
2.9602
2.335]
1.9275
1.6322
1.2633
0.9230

H/D |
RMOE

11.7012
8.4953
6.9230
5.9482
4,7100
3.9C69
3.3272
2.5809
1.901C

H/D |
RMOE

17.5539
12.7492
10.3935
8.9341
7.084u4
5.8863
5.0215
3.8997
2.881C

H/D |
RMOE

29.26CC
21.2570
17.3374
4. 91CO
11.8342
9.8u4k6
8.41C6
6.5373
4,8414

(H/D 1) 4

RTOT

4.84318¢t
3.56108E
3.01791E
2.69214E
2.27551€E
1. 99684E
1.78922E
1.49290E
1.20569E

RTOT

9.11289E
6.55583E
S.u47640E
4.83160E
4.01126E
3.L46614E
3.06247E
2.49128E
1.94531E

RTOT

1.33826E
9.55058E
7.93490E
6.9T1C5E
S.T470I1E
4.9354U4E
L4,33573E
3.4B8966E
2.68493E

RTOT

2.19220E
1.55uCIE
1.28519¢E
1.12500E
9.21851E
7.874CLE
6.88224E
5.48642E
L,16416E

ul

0l
gl
00
0o

oo
oo

0 200



EFFECTIVE ENERCY CUTCFFS FCR

CRO 10.
L

50.00
100.0C
150.00
200.CC
3p0.00
400.0C
500.0C
700.0C

1000.C0

CRO 20.
L

50.00
108.0C
150.0C
200.0C
300.00
Lp0.0C
5D0.CC
700.CC

icgd.ce

CRQ 30.
L

50.0C
100.C0
150.00
200.CO
300.0C
ug0.0cC
500.0C
7G0.CO
1000.0C

CRQ 50.
L

50.0C
1a0.ac
150.00
2C0.CO0
300.00
400.00
S00.0C
700.0C
}ggc.cc

EM C.C252
EC

0.0571
C.1038
C.1580
C.20u4
£.2598
£.2927
C.3202
C.3694
0.u362

Ev 0.C2512

EC
0.0563
C.0985
O.1u438
C.1873
0.251C
0.2873
0.3161
GC.3668
O.u347

EV 0.0252

EC

0.0561
0.0969
0.1385
C.1785
C.2u43¢
0.2822
0.3122
0.36u42
0.u4332

EM 0.C2512

EC

0.055¢&
0.C957
C.1342
0.1703
0.2324
0.2731
C.30u7
0.3592
0.4303

-200-

SAMARITUM
EMU 5.0C
FRACT FRACTM
0.6585 0.6585
C.u17C C.u170
C.1885 0.182¢
g.1118 0.07172
£.0922 C.C198
C.095¢ 0.CC99
£.10C9 C.LLC6¢
Cel 115 0.CC3¢
C.12¢0 0.CCt!7
EMU 5.C0
FRACT FRACTM
C.7532 0.7532
C.57u4k C.57u44
0.29¢5 C.2952
C.1514 0.1338
0.0995 0.G378
C.0990 0.C194
C.1C30 G.0130
C.1125 C.CCT71
C.1265 C.CC3u
EMU S.CC
FRACT FRACTM
C.791l O0.7G14
C.65T71 D.¢571
0.3764 0.3759
C.1899 D.1791
C.1C72 C.CCEu2
0.1023 0.C28¢
0.1051 0.0193
O.1135S C.ClCé6
C.1269 C.CC5!
EMU 5.C0
FRACT FRACTM
0.8249 0.82u49
C.7u27 O.7u427
C.u4833 0.ug3l
C.2569 C.2509
0.123C C.0E25
0.1094 C.0u5¢
C.1C9U4 £.C215
Ge1157 0.C175
C.1278 0.CcCc84

CYLINDERS
H/D 1
RMOE

0.3142
0.063C
0.03C5
0.C092
0.Ca1s
0.CCC5
0.0c02
0.000C
0.0CCC

H/D )
RMOE

O0.652¢
O.1264
0.0719
0.0282
0.003¢
0.0011
0.COCu
0.00M)
0.CCcCo

H/D 1
RMOE

0.9915
0.1898
C.1118
0.051)
0.0074
0.0020
0.0007
0.GC01
0.0CCC

H/D 1
RMOE

16692
0.3165
0.19CC
0.0989
0.0171
0.00uu
O.COt4
0.cco2
0.CCCC

(H/D 1) 4 1 |

RTOT

3.C0346E OO
1.31338e 00
8.59083E-01
7.14]132E-0t
6.25463E-01
5.88372e-01
5.62288E-01
5.23427€E-01
L.8168T7E-0I

RTOT

5.226u48E 00
1.906u4L4E 0O
1.03657E 00
7. 74995E-01
6.38662E-01
5.9u4438e~-01
5. 66076E-01
5.25303e-01
4.82507E-01

RTOT

7.44950€E 0O
2.49949€ 0O
1.214C5€E CO
8.35858E-01
6.51860E-01
6.0C504E-D1
5.69865E-01
5.27179€-01
k.,83327E-01

RTOT

1.18956E 01
3.68561 0OC
1.56902€ 0O
9.57585E-01
6.78258E-01
6.12635E-01
5.77u42E-D1
5.30931E-031
4.84968E~-01

0 200



-201-

EFFECTIVE ENERGCY CUTOFFS FOR SAMARIUM

CRO 10.
L

50.0C
1CC0.0C
150.0C
2CC.COo
300.CC
uC0.0C
5C0.0C
7C0.0C
1000.00

CRC 20C.
L

50.00
100.00
150.0C
200.00
3p0.00
400.00
500.00
700.0C

1000.00

CRC 30.
L

50.00
1C0.00
150.00
200.00
300.00
400.0C
500.00
700.0C

1000.0C

CRG 50.
L

50.0C
joCt.0C
150.00
200.00
300.0C
400.0C
500.00
100.C0
1000.00

EM D.CS5CC EMU 5.CC

EC FRACT FRACTM
0.1037 C.u4581 C.u581
0.1560 0.2¢hUe 0.2€E4¢
g.1883 C.197C 0.197C
C.2097 0.1754 0.1754
G.2407 0.1656 0.1¢56
0.2632 0.16u45 0.1551
C.2814 0.1637 O.1u426
C.3163 0.1620 0.1227
0.3705 0.1615 0.0996

EV 0.CSCC EMU 5.00

EC FRACT FRACTM

C.103¢ 0.5094 0.5094
C.1554 0.3232 0.3232

0.186¢6 0.2554 C.2554
0.2067 0.2338 C.2338
0.2334 0.2237 0.2237
0.254] 0.2209 0.2187
0.2703 C.2178 G.2071
0.300! 0.2099 0.1857
C.3u438 0.1989 0.1586

EM 0.05CC EMU S5.0C

EC FRACT FRACTM

0.1035 C.5292 0.5292
0.1552 Ce3u92 0.3u492
0.1861 C.2847 0.2€Eu47
0.2057 C.2656 C.2¢5¢
0.2312 0.2592 0.2592
0.2507 C.2583 0.258C

0.2661 C.2559 0.2488
£L.2936 0.2469 0.2289
0.3323 C.2314 0.2CC¢
EM C.CS50C EMU S.CC
EC FRACT FRACTM
0.1035 C.5L¢1 C.5u61
0.1550 0.3734 0.3734
0.1857 C.3140 0.314C

0.20u49 C.2995 0.2995
0.2294 G.3CC2 C.3C02
C.2u477 0.3041 0.3Cul
0.2626 0.3050 0.3C09
C.2882 £.2993 C.287C
0.3223 0.2825 0.2¢07

CYLINDERS (H/D 1) 4 1 1|

H/D !
RMOE

1.6859
0.96717
0.6042
0.u4229
0.2u457
0.1657
0.12C1
0.C654
0.C257

H/D
RMOE

3.3724
1.945]
1.2306
0.8782
C.5417
0.3720
g.2777
01634
0.076C

H/0 |
RMOE

S.C591
2.9223
1.856¢
1.333}
0.8363
0.5818
D.u4392
0.2667
0.133¢%

H/0 |
RMOE

8.u4323
4,8768
3.1085
2.2422
14245
1.0078
0.7651
D.u4767
0.2555

RTOT

3.C9510e 0O
1.64085E 0O
1.20392¢ 00
1.02236E 0O
8.561 7T0E-D1
7.65878E-01
7.03811E-01
6.20141C-01
5.42416E-01

RTOT

5.56574E 00
2.6684L4E 0O
1.80525€ 0O
1.45228E 0O
1.13886E 0OOC
9. 75584E-01
8.67331E-C1}
7.28138E-01
6.07805E-01

RTOT

8.03638E 0O
3.69604E 0O
2.40658E 0O
1.88220e 00
1.42154E OO
1.18529€ 0O
1.03085€ 0O
8.3613LE-TO1
6.73193E-D1I

RTOT

1.29777€E 01
5.75123€ 00
3.60923E 0OC
2.74205€E 0OC
1.98691€E 00
1.60470E 0O
1.35789€E DO
1.05213€E 0O
8.03971E~D!

0 200



EFFECTIVE ENERCY CUTOFFS FCR

CRO 10.

L

50.00
joc.co
150.00
200.CC
3co.0c
400.0C
500.CC
10C.CC

iB0C.CC

CRO 20.
L

50.CC
100.00
150.00
200.0C
300.0C
400.00
500.00
70Q.9c
}000.C0

CrRO 30.
L

50.0C
100.CC
150.00
2C0.CC
3C0.00
400.C0
508.00
700.0C
1600.CC

CRO s0C.
L

508.CC
100.CC
150.00
200.CC
300.0C
400.CC
500.C0
700.00
1co0.CC

EM 0.075C
EC

0.1272
C.17u8
C.2004
C.2175
0.2u420
0.2615
0.2786
0.3092
0.3519

EM D.C75C

EC

0.1272
C.17u6
0.2008
C.2168
0.2u408
0.2596
C.2757
C.303%
D.3399

Ev¥ C0.075C

EC

C.1271
O.1745
0.1999
0.2166
C.2u40u
0.2589
0.27u8
0.3018
0.3362

EM 0.075C

EC

0.1271
O0.17u45
C.1998
0.2165
G.2u01
0.258Y
0.27u4C
0.3005
0.3334

-202-

SAMARIUM
EMU S.CC
FRACT FRACTM
C.2772 C.2772
0.207% 0.2C75
0.2CC2 C.2C02
C.2Cuu 0.2Cuu
C.2155 0.2155
£.2235 0.2235
C.228¢6 0.2286
C.23uC G.23uC
C.2371 C.23171
EMU S.CC
FRACT FRACTM
C.2968 0.2968
G.2302 0.2202
0.2273 B.22732
C.2359 C.2259
C.2550 0.2550
C.269¢6 C.2696
C.2801 C.2e01
C.293S 0.2935
C.3C29 g.3C29
EMU 5.CC
FRACT FRACTM
C.30uC 0.3CuC
C.2388 0.2388
0.2382 C.2282
0.2490 0.2u49C
0.2721 0.2721
0.29Cy 0.2904
C.3Cu3 C.3Cu3
C.323y 0.2234
C.339C 0.239C
EMU 5.CC
FRACT FRACTM
C.31CC C.3iCC
C.2u63 0.2u63
C.2u77 0.2u477
0.2606 0.260¢
0.2€78 C.28e78
C.3C99 £.3C99
C.3274 C.2274
C.3533 C.3533
C.3777 C.3777

CYLINDERS
H/D ]
RMOE

L.u4303
2.8853
2.1630
1.75L5
1.2798
0.99u41
0. 798&C
0.5u425
0.3213

H/D i
RMOE

8.8621
5.7783
4,3392
3.5265
2.58u9
2.0212
1.6361
1.1389
0.7175

H/D 1
RMOE

13.29u43
8.6724
6.5145
5.2981%
2.89CC
3.0u75
2.4736
1e73L¢
lel124

H/D |
RMOE

22.158]
14,4595
10. 8668
8.8421
6.4999
5.1CC8
h.1483
2.9250
1.9CC1

(H/D 1) 4 1§ 1

RTOT

3.86887E OO
2.50293E GO
2.C0191E 0O
1.73761E GO
1.43425E 00
1.2u667E 0O
1.11325e 00
9.31693E-014
7.65332€E-01

RTOT

T.22276E 0O
4L.49530e 00
3.49763E 0O
2.97333E 00
2.37497E 00
2.00790E 0O
1.74889E OC
1.4CO74E OO
1.08878E OO

RTOT

1.05766E 01
6.u8768E 00
4L.99334E DO
L4.20904E 00
3.31568E 0O
2.76913g 00
2.38u454E UO
1.B86979E 0O
1.41223E 00

RTOT

|.72844E 0O}
1.04724E 01
7.98478E 0O
6.680u46E 00
5.19711E GO
L4.29159€ OO
3.65583E 0O
2.80788c 0O
2.05914E 00

0 200



CRC 1i0C.

L

50.00
1CC.C0
150.00
200.00
300.00
400.C0
500.0C
700.00

1000.00

CRC 20.
L

50.00
100.00
i150.00
200.00
300.00
L00.0C0
500.0C
700.00

1000.00

CRrRC 30.
L

50.00
100.00
150.C0
200.00
300.0C0
kC0.0C
500.00
700.00

1000.00

CRC 50.
L

50.0C
1C0.CC
150.00
200.00
200.00
L00.0C
s50c0.cC
700.00

-203-

EFFECTIVE ENERCY CUTOFFS FOR SAMARIUM
EM 0.1CCC EMU 5.00
EC FRACT FRACTM
C.1300 C.1938 C.1938
0.1837 g.1710 C.1710
C.2078 0.179¢ 0.179¢
0.22L46 C.1915 0.1915
0.2499 0.213} G.2131
C.2699 0.2296 0.229¢
0.2872 0.2425 C.2u425
C.3169 0.2615 B.2¢15
C.35u46 £.2795 0.2795
EM 0.1000 EMU 5.00
£C FRACT FRACTM
C.1390 C.203u C.2C34
0.183¢ C.1824 0.i1824
0.207¢6 C.1936 0.193¢
C.22L44 C.2083 0.2C83
£.2u493 C.234¢ 0.224¢
0.2691 0.2557 0.2557
0.2860 0.2729 0.2729
C.3148 £.2996 £.299¢
C.3506 C.3274 C.3274
EM 0.1C0C EMU 5.0C
EC FRACT FRACTM
0.1390 0.2068 0.2C68
0.1835 £.1866 0.1866
0.2076 0.1988 0.19¢88
0.22u3 0.2145 C.21u45
0.2491 0.2429 0.2429
G.2688 C.2¢60 0.2¢6C
0.2856 0.2851 0.2851
0.3141 C.3153 0.3153
0.3493 0.3482 0.3u82
£V 0.1CCC EMU 5.CC
EC FRACT FRACTM
C.1390 0.2C96 0.2C9¢
C.1835 C.1901 0.1901
0.2075 C.2032 1.2C€32
0.2242 0.2198 0.2198
C.2490 0.25CC C.250C
C.2686 Co27u9 0.2749
0.2853 C.295¢ 0.295¢6
0.3136 C.3293 0.3293
0.3u83 0.3674 0.3¢74

1000.0C

CYLINDERS
H/D 1
RMOE

7.5037
Selll}
L.3854
3.7L66
2.93u4}
2.4092
2.0323
1.5184
1.0513

H/D 1
RMOL

15.0093
10.834¢
8.7803
7.50Lu8
5.8869
L.gu3p
L,B9u3
3.0765
2.1576

H/D |
RMOE

22.5153
16.255C0
13.17¢1
I11.26U¢
8.8404
71.2763
6.1559
L,6347
3.2635

H/D i
RMOE

37.5255
27.09u44
21.9648
18.7826
tho7u7L
12. 144C
10.2814
7.7521
5.475]

(H/D 1) 4

RTOT

L. 71689
3.u43924E
2.9C034E
2.57867TE
2.169T77E
1.89824E
1.69721E
1.41265E
1.14003E

RTOT

8.98660E
6.43399F
5.35883¢€
L.71813E
3.9C552F
3.36754E
2.97047E
2.4} 103E
}1.87965E

RTOTY

1.32563¢
9.42874E
7.81733¢
6.85759€
5.64127E
L.B368LE
L.24373E
3.u4CPL1IE
2.61927E

RTOT

2.17957E
1.5L182E
1.273L3E
1.11365E
9.11277E
T.T7543E
6. 79024E
5.u4C617E
4.09850€

co

co
co
00
0a
0a
00
Go

0 200



EFFECTIVE ENERCY CUTCFFS FCR

CRO 10.
L

50.CC
100.CC
150.CC
200.CC
3cc.00
Loo.Co
5C00.C0
70o.COo
1000.CO

CrRO 20.
L

50.CC
Jco.CC
150.C0
200.00
304.0C
L00.CC
500.0C
7ag.ca
1000.CO

CrRO 30.
L

50.0C
100.0C
150.CC
200.00
300.0C
La0.cC
500.CC
7ag.cc
1gog.oc

CrRO S8.
L

50.0C
1CG.0C
150.00
200.00
300.00
400.CO0
50C.CC
700.0C
)J0C0.C0

EM 0.0252
EC

0.0557
0.C951
0.1333
0.1894
0.2963
0.3221
0.3435
0.3843
O.u4ul0

EVM 0.0252

EC

0.C55¢6
L.09u6
0.1304
0.1687
0.28u1
C.3154
0.3389
0.3815
C.ulL2y

E¥ 0.C2512
EC

0.C55¢
0.0944
C.1295
01643
0.2731
0.309!
O.33u4
0.3787
0.u4C9

EM D.C252

EC

0.0556
0.09u2
0.1288
0.1611
0.2552
0.2974
C.3257
0.3734
O.4379

-204-

SAMARIUM
EMUIC.0C
FRACT FRACTM
0.6893 0.6893
0.4550 0.u455C
C.19u9 0.1949
C.0e0u O.Ceou
0.0722 0.C222
c.0818 o.cic7
C.091C C.CC69
C.1Cé&0 C.CLC36
0.1237 c.Ccc17
EMUIC.CC
FRACT FRACTM
C.7734 0.7734
0.6C9S C.6C95
0.3169 C.5169
Col34] C. 13241
c.0781 0.0u29
C.08u6 C.C21C
C.092¢ g.C137
C.1070 0.CC73
Cal2L1 0.CC34
EMUIC.CE
FRACT FRACTM
C.8C62 C.8L62
C.6873 0.6€E73
C.uC06 C.uC06
C.1816 0.1816
C.08uY 0.C¢22
£.0875 c.021C
C.09u7 0.C204
C.108C c.cioe
C.124¢ C.CCsi
EMUIC.CC
FRACT FRACTM
0.83u4¢ 0.E34¢
0.7655 0.7655
C.5082 0.5C82
C.258C 0.258C
C.0982 0.C959
C.093¢ 0.CS01
£.098¢ 0.0233
0.11C0 0.C179
C.1255 0.ccs8s

CYLINDERS
H/D |
RMOE

0.4226
O.07u7
0.0u433
0.0145
C.CO0u
C.00C2
0.0CO01
0.0006
0.000C

H/D
RMOE

0.8u84
C. 1495
0.0874
O.0uu6
0.C00¢t3
C.CCOu
0.0C02
0.CGGo
0.0Cccao

H/D )
RMOE

.27l
C.2243
C.1314
0.0717
0.C029
0.0008
0.0Cco3
0.Ccenol
C.CCEL

H/D 1
RMOE

2.1259
0.3738
0.2193
O.12u7
0.0086
0.0020
0.0007
g.CCC1
0.00G0

{H/D 1) 4 11

RTOT

2.8uL08BE 0O
1.20327€e 0O
7.77340€E-01
6.50838E-01
5.84703E-01
S.60643E-U1
5.42796E-01
5.13196€E-01
4,77T433E-C1

RTOT

5.06711E 0O
1.79633E 00
9.54824E-01
7.11701E-01
5.979C2E-01
5.66709E-01
5.46585E~0t
5.15072E-04
4,.78253E-01

RTOT

7.29013€ 0OC
2.38938t 0O
1.13231€E 0O
7.7256L4E-M
6.11100E-C1
5.72775E~-01
5.50373e-01
5. 169UB8E-D1
4.79073€E-01

RTOT

1.17362€ 01
3.57550€ 0O
1.48728E GO
8.9u4291E-01
6.37T498E-01
5.84907€-01
5.57950€E-01
5.20700e-01
L.BO7TI14E-O!

0 200



EFFECTIVE ENERCY CUTCFFS FOR

CRG 10.

L

50.00
100.0C
150.00
200.0C
300.00
400.00
500.00
100.0C

1000.00

CrO 20.
L

50.00
100.00
150.00
200.0C
3p0.0C
4C0.00
500.00
100.0C

1000.0C

CrRO 30.
L

50.00
100.00
150.00
200.00
3ng.0o
400.00
500.0C
700.0C

1800.CC

CRG 50.
L

50.00
100.C0
150.0C0
200.00
300.0C
+00.00C
500.00
700.00

1000.00

EM 0.0500
EC

0.1C35
0.1550
0.185¢8
0.2051
0.2301
0.249]
0.2663
0.3010
0.3820

EM 0.CS00
EC

C.1035
0.1549
C.1854
C.20u5
0.2285
0.2462
0.2892
0.3320

ey 0.050C
EC

C.1034
D.i1548
0.1853
0.20u2
0.228C
£.2452
0.2599
£.2857
0.3221

EM 0.CS5CC
EC

0.1034
0.1548
0.1852
0.20u40
0.2276
C.2uyy
0.2587
0.2832
£C.3153

-205-

SAMAR IUM
EMUIC.OC
FRACT FRACTM
C.u858 C.ue58
0.2918 0.2918
C.2178 D.2178
0.1898 C.189¢
C.1¢&84 0.168Y4
0.156C C.1560
C.1u458 0.1u58
O.1305 C.13CS
0.1201 C.120!
EMUID.OC
FRACT FRACTM
0.52¢1 0.5261
0.3432 C.3u32
0.27u45 0.2745
0.2507 0.2507
0.2350 0.235C
C.2249 0.2249
Ce2143 0.2143
C.1937 0.1537
C.1692 0.1692
EMUIC.CL
FRACT FRACTM
C.5u411 C.5u11
Co3€u47 C.3¢u7
C.3C08 €.3C08
C.2812 C.2E12
C.2722 0.27122
C.2665 C.2¢65
C.2586 0.258¢
C.23290 0.229C
C.2104 0.2104
EMULIC.CC
FRACT FRACTM
C.5537 0.5537
0.3839 0.383¢
0.3259 0.3259
0.3119 C.3119
0.3124 0.3124
Ce37U43 D.3143
C.3121 G.3121
C.2993 0.2993
0.2719 C.2719

CYL INDERS
H/D |
RMOE

2.3550
1.3453
0.8u67
0.6032
0.3732
0.2566
D.1837
0.0962
0.023¢6

H/D
RMOE

4.71C2
2.6936
1.7CC3
1e2163
0.7616
0.533C
0.3617
0.2267
0.1022

H/C
RMOE

7.0655
b.0u16
2.554]
1.8295
l.15CC
0.8C92
0.5993
C.3561
D.1763

H/D 1
RMOE

11.7758
6.7379
4,2613
3.0560
19267
1.3618
1.01u46
D.614C
0.3226

{H/D 1) 4 1 |

RTOT

2.91782€E 0OC
l.47209€E QO
1.04317e OO
8.69137E-01
T.16T3T7E-0CI
6.38656E-01
5.87487E-D1
5.22282E-01
4.65828E-01

RTOT

5.38846E 0OC
2.49969E 0O
1.64450E 00
1.29906E QG
9.99u02E-01
8.48362E-01
7.510C7C-01
6.30278E-01
5.31216E-D1

RTOT

7.85911E 0O
3.52728E 0C
2.24583E 0O
1.72899E (0D
1.28209€E 0OC
1.05807E 00
9.14527E-01
7.38274E-D1I
5.96605€E-01

RTOT

1.2B004E 01
5.582u47€e 0O
3.44848E 00
2.58883E 00
1. 8u4TU6E OO0
1.47748 00
1.24157€ 0O
9.54267E-DI
7.27383E-01

0 200



EFFECTIVE
CRC 10.
L

50.CC
100.CC
150.0C
200.00
300.CC
400.00
5C0.CC
700.CC
1gco.co

CRO 20.
L

50.0C
100.00
150.CC
200.CC
300.CC
4Gg.0C
500.0C
700.0C
1C00.€C

CRO 30.
L

50.0C
100.0C
150.0C
200.0C
300.0C
400.CC
500.CC
700.0C
1000.0C

CRO 50.
L

50.00
100.CC
150.C0
200.C0
300.00
400.CC
500.C0
70C.CO

1800.C0

ENERCY CUTCFF
£EM 0.075C
EC

0.1271
C.17u5
0.1999
0.2166
0.2u405
0.2590
0.27L9
€.3021
0.2371

EdM 0.075C

EC

0.1271
O.17u5
C.1998
0.2401
0.2583
0.2739
0.3C02
0.333]

EV 0.075C

EC

G.1271
ColTly
C.1997
0.21064
£.2399
C.2581
C.273¢
0.299¢
0.33)8

EM 0.075C

EeC

0.1271
O.1744
0.1997
0.2163
0.2398
0.2579
0.2733
80.2991
0.3308

-206-

S FCR SAMARIUM
eMui1C.00O
FRACT FRACTM
g.2881 D.2€E81
0.2192 C.2192
C.213Y4 C.2134
0.21¢E8 0.2188
0.2318 c.23218
C.2u03 C.2403
C.2u53 C.2453
C.2u79 0.2u479
C.2432 0.2u32
EMLIC.CC
FRACTY FRACTM
£.3C30 C.3C3C
0.2373 0.2373
C.2359 0.2259
C.2457 C.2u57
£.2669 0.2¢69
C.2829 C.2829
C.294Yy C.29u4b
C.3C80 C.3C8C
C.3149 C.31u49
EMUIC.CC
FRACT FRACTM
0.3083 C.3Ce3
C.2u39 0.2439
C.24uYy C.2uly
C.2563 0.2563
C.2812 0.2€12
C.3C09 0.3CC9
C.3159 C.3159
C.33¢0 0.336C
C.3513 C.3513
EMUIC.CC
FRACT FRACTM
g.3127 C.3127
C.2497 C.2497
0.2518 0.2518
0.2654 0.2654
0.2939 C.2939
C.3172 0.3172
0.3357 C.3357
0.3629 0.3629
C.388C 0.388C

CYLINDERS
H/D I
RMQCLE

6.2387
4.0516
3.03C1
2.4536
1.7854
1.3872
11161
0.7697
O.u480u

H/D |
RMOE

12.4779
8.1063
6.0654
4.9150
3.5833
2.789¢6
2.251C
1.5645
0.9951

H/D 1
RMOE

18.7T177
12.1618
9.1021
7.3759
5.3812
ba.1922
3.3862
2.3592
1.5091

H/0 )
RMOE

31.1961
20,2697
15. 1734
12.298¢
8.977C
6.9968
5.6556
3.9u73
2.537¢

(H/D 1) w1 |

RTOT

3.71969€ GC
2.35665E 00
1.858u47E CO
1.59696€ (GO0
1.29898E OC
J. 11654 0O
9.880u41E-01
8.157T15E-01
6.61786E-CI

RTOT

7.07358E 0O
4.34903c CO
3.35u319E 0O
2.83267E 00O
2.239469E 00
1.87777e 0O
1.62369E 0O
1.28476E CO
9.85237E-01

RTOT

1.04275E 01
6.3u141E OO
4,.84991E 00
4.C6838E 00
3.18041E OO
2.63900€ CO
2.25933E 00
1.75381€E 00
1.3086%9E 0O

RTOT

t. 71352 01
1.03262E 01
7.84135€E 0O
6.53981E 0D
5.06184E 0O
L. 16146E OO
3.53063E 00
2.69190E OO
1.95559€E 00

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CRC 10.

L

50.00C
100.00
150.0C
200.00
300.00
400.0C
500.00
700.00
1000.0C

CRC 20.
L

SD.UU
i0g.qac
150.00
200.00
300.00
400.00
500.00
700.00

10048.460

CRO 30.
L

50.00
100.00
150.00
200.00
3¢0.00
400.00
500.00
700.00

1000.06C

CRO 50.
L

50.00
100.00
150.00
200.0C
300.00
400.0C
500.00
700.C0

1000.CC

EM C.1CCC
EC

C.1390
B.1835
0.2076
0.2243
0.2u492
0.2689
0.2858
0314y
0.3500

E¥ 0.1CCC
EC

C.!1390
C.1835
0.2075
C.22u2
£.2u9C
0.2686
0.2853
C.3136
C.3u484

EV 0.I1CCC
EC

0.1389
0.1835
0.2075
0.224)
0.2u89
£0.2685
0.2852
0.32133
d.3u78

EM £.1000
EC

0.1389
0.1835
C.207h
0.2241
0.2u89
0.2684
0.2850
C.3131
C.3u7y

-207-

SAMARIUM CYLINDERS

EMUIC.OC
FRACT FRACTM
0.1992 0.1992
0.1772 g.11772
£.1869 0.1869
C.20C0 C.200C
C.2234 0.2234
C.2u415 C.2415
0.2557 0.2557
0.2763 0.2763
0.2951 0.295!

EMUIC.CC
FRACT FRACTM
C.2063 0.2063
C.1859 0.1859
C.1978 g.1978
C.2132 0.2132
C.2u41C 0.2u41C
C.2632 0.2632
C.2815 C.2815
C.3C98 C.3098
C.3393 «2293

EMUI0.00
FRACT FRACTM
C.2088 C.2088
C.189C 0.1890
0.2017 G.2017
C.218C C.218C
C.2u475 C.2475
Ca271 4 C.2714
C.2914 C.2914
C.323C 0.223C
C.3575 0.3575

EMUIC.OC
FRACT FRACTM
0.2108 0.210¢
0.1915 0.1915
0.2049 C.20u9
0.2220 0.222C
0.2529 0.2529
C.2784 C.2784
C.2997 0.2997
0.3345 O.3345
0.3738 0.3738

H/D 1
RMOE

10.5861
7.6222
6.1618
5.25u4
h.1019
3.3585
2.8268
2.1058
1.4586

H/0 !
RMOE

21.1722
15.2473
12.3289
10.5158
8.213)
6.7311
5.6694
4.2338
2.9u482

H/D |
RMOE

31.76C2
22.8732
18.4972
15.7771
12.3252
10.1C036
8.5121
6.3613
L.ou37y

H/D 1}
RMOE

52.9337
38.1258
30.8353
26.301C
20.5513
16.8471
14,2CC1
10.6173

T.u4155

(H/D 1) U

RTOT

4,586TUE
3.31070€
2.77337E
2.45325E
2.047UIE
1. 77885E
1.58072E
1.30172¢€
1.03692¢

RTOT

8.856U5E
6.30544E
5.231864E
4,.59271E
3.78316E
3.24815E
2.85398E
2.30010€
1. T7T654E

RTOT

1.31262E
9.30019¢E
T7.69036E
6.73217E
5.51891E
L,T1TuU5E
4.12723E
3.29848E
2.51615E

RTOT

2. 16656E
1.52897E
1.2607UE
1.10111E
8.990u40E
7.65605E
6.67375E
5.29525E
3.99538E

ot

Co
Co
0o
a0
oc

o0

0 200



EFFECTIVE ENERGY CUTOFFS FCR

CRO 10.
L

5C0.CO
100.CO
150.080
200.CC
3p00.C0
400.0C
500.00
100.CC
1000.00

CRO 20.
L

50.00
10C.CC
150.CC
200.C0
3p00.0C
400.0C
5C00.0C
T00.CO

1000.CC

CRO 30.
L

50.CC
100.0C
150.CC
200.0C
3p0.0C
400.00
5060.00
T00.CC
1008.CO

CRO 50.
L

580.0C
1C0.0C
150.0C
200.CO
3C0.C0
wCo.ao
5C0.CC
700.0C
1€00.00

EM 0.02532
EC

0.C634
0.1123
0.1626
0.2096
0.2655
C.299u
0.3279
C.3792
O.ulq|

EvV D.02512
EC

0.Cc603
0.10u5
O0.1475
0.1919
0.2567
C.294]
0.32uC
0.3767
O.uu77

€V 0.C252

EC

0.C59u
0.1018
C.14)8
0.1825
C.2u492
0.289C
0.3201
0.37u42
O.uhé3

EV 0.0252

£C

0C.C587
g.C997
0.1372
0.1737
0.2376
0.2799
0.3128
0.3693
O.ul3y

-208-

SAMARIUM CYLINDERS

EMU 3.CC
FRACT FRACTM
O.6¢34 C.6¢34
0.398C C.3577
0.1800 f.1122
C.1109 C.C730
C.09uC 0.0188
0.098C 0.CC9u
C.1036 0.CC62
O.11u7 C.CC33
C.1300 0.CC16

EMU 2.00
FRACT FRACTM
C.7602 0.76C2
£.5555 0.5553
C.2821 0.2€01
C.1u476 0.1276
C.1CC9 £.0362
C.i1CH 0.C185
C.10655 C.ci23
Ce1157 0.CC67
£.1203 0.0C32

EMU 2.CC
FRACT FRACTM
C.79%U4 Ce799U4
C.6u01 0.6399
C.3596 £.3587
C.1838 0.1712
C.10¢80 0.CE21
C.1Cu2 D.C273
C.1C75 g.ci1832
O0.1166 g.ct1oc
C.)208 C.CCué

eMu 3.CC
FRACT FRACTM
C.834C 0.&3uC
0.7289 g0.7288
C.4é54 D.4é5C
C.2u78 0.2u09
0.1230 0.0800
C.1108 0.0u3e
C.1115 C.C30C
0.1186 C.C165
0.1216 0.CC79

H/D 2
RMOE

0.2221
0.0596
0.0272
0.covy
0.0012
0.CCOu
0.0C0t
0.0CCC
0.0C00

H/D 2
RMOE

0.5018
0.1200
0.C6 64
C.02uk
0.C032
0.CCOC9
0.0C03
0.00CC
0.0CoC

H/D 2
RMOE

O.78u4C
0.1803
0.1Cu3
0.0us2
0.0Cé61
0.0015
0.0C005
0.0001
0.Cooc

H/D 2
RMOE

§.3495
0.3C08
0.1786
0.089u4
0.0143
0.CC3u
0.0011
0.CCC1
C.00Ce

{H/D 2) 4 2 1

RTOT

2.86624E 0O
1.259u48€ 0O
8.38597E-01
7.03593E-01
6.18511€E-01
5.81T02E-C1
5.55609e-01
S5.16630E-01
4, Th692E-01

RTOT

4.9u310€ 0O
1.8C305€ GO
1.CC121E DO
7.5977T1e-0t
6.30843E-0t
5.87361E-01
5.59131E-01
5.18367E-01
L.75449E-0)

RTOT

7.01996E GO
2.34661E 0O
1.16382€ 00
8.159U9E-01
6.43175e-01
5. 9302001
5.6265u4E~01
5.20104E-01
4.76205E-01

RTOT

1.11737e 01
3.43374e OO
1.48904g 0O
9.28305€E-01
6. 6TBUNE-OI
6.04338E-01
5.69699E-U1
5.23579E-01
4 T7TTT1BE-UI

0 200



EFFECTIVE ENERCY CUTCFFS FOR

CRO 10.
L

50.00
100.00
150.0C
200.00
300.00
400.00
500.00
1T00.00

1000.0C

CRO 20.
L

50.0C
100.00
150.0C
200.0C
3gg.uo0
400.00
500.C0
700.00
1000.00

CRO 30.
L

50.0C
100.00
150.00
200.0C
300.00
400.00
500.00
700.00
1060.00

CRO 50.
L

sd.00
100.00
150.00
200.00
3g0g.00
400.00
500.00
700.00
1000.00

EM D.C50C
EC

0.1084
0.1627
0.1929
0.2125
0.2394
0.2608
0.280u
0.3182
0.3774

EM 0.050C
EC

0.1075
G.1604
0.1905
0.2096
0.23u49
0.2542
£.2713
0.3028
0.349¢6

gV C.CSCC
EC

0.1072
C.1595
0.189¢
0.2086
0.2333
£.2517
0.2677
0.2965
0.3375

EM 0.C5CC
EC

C.107C
0.1589
0.1889
0.2077
0.2318
0.2496
0.26u47
0.2912
0.2269

EML
FRACT

C.u429)
0.2593
0.2085
C.1920
C.1826
0.178)
C.l7u4Yy
0.169C
C.1660

EMU
FRACT

C.ugst
C.316k4
£.2617
C.2u48
0.23¢2
C.2318
£.2265
C.2156
£.2022

EMU
FRACT

C.5115
C.343}
£.2895
C.2746
0.2698
C.2677
0.2635
£.2519
C.23uC

EMU
FRACT

£.5320
C.3¢85
£.3182
C.3069
C.3093
0.3125
C.3120
C.303¢9
C.28u7

-209-

2.CC
FRACTM

C.u291
0.25u¢
0.1902
C.1€&57
C.1u86
C.1294
0.1313
0.1165
C.C961

3.0C
FRACTM

0.u488]
C.314C
0.2502
0.2272
0.2126
C.20u45
0.1962
0.179C
O.15u47

3.C0
FRACTM

0.5115
0.3415
0.2810
0.2613
0.2514
0.2462
0.2393
0.2228
0.1968

3.Ec
FRACTM

€.5320
0.3676
0.3126
0.2979
C.2964
0.2972
0.2945
0.2€E25
C.2575

SAMARIUM CYLINDERS

H/D 2
RMOE

1.3434
0.7799
0.5170
0.381C
0.2420
0.1670
g.119C
0.0621
0.D225

H/D 2
RMOE

2.691C
1.5879
l.06C0
0.7865
0.5106
0.3625
0.2675
0.1535
0.068C

H/D 2
RMOE

4.0385
2.3961
1.60u43
11937
0.7812
0.5607
C.u4195
0.2u498
0.1211

H/D 2
RMOE

6.7334
4.0131
2.6931
2.0095
1.3235
0.9587
0.7256
O.uu57
0.2332

(H/D 2) 4 2 |

RTOT

3.09679E 0OC
1.68196E 00
1.24696€ 0O
1.057u4E OO0
8.75584E-0I
T.75250E-01
7.06947E-D]
6.16657e~-01
5.35191E-01

RTOT

5.43917e 0O
2.65597E 00
1.820u46E 0O
1.46838E 00
1.14514E 0O
9. 744 98E~-(1
8.61833e-01
7.18451E-DI
5.96490E~-01

RTOT

7.78155€E 0O
3.62999E 00
2.39395E 00
1.87931€ 0C
1.41469€ 00
1.17375E OO
1.03672 00
8.202u4E-01
6.57788E-D!

RTOT

1.24663E CI
5.57802E 0O
3.54094E 0O
2.70118E 0O
1.95380c 0O
1.57224E 0O
1.32649€ 0O
1.C2383E 0O
7.80385£-01

0 200



CRO 10.
L

50.00
1CC.0C
150.0C
200.00
3nc.oc
400.0C
500.0C
700.00

1000.0C

CrRQO 20.
L

50.00
100.00
150.00
200.00
300.00
400.0C
500.00
700.0C

1000.00

CrRO 30.
L

50.0C
1C0.0C
150.0C
200.00
300.0C
400.0C
500.00
700.0C
1000.0C

CrO 50.
L

50.0C
10040C
150.0C
200.0C
300.0C
400.0C
500.0C
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EFFECTIVE ENERCY CUTOFFS FCR SAMARIUM
EM D.075C EMU 3.0C
EC FRACT FRACTM
0.1310 C.2630 0.2¢3C
0.1789 C.202¢ 0.2C26
0.2054 0.1999 0.1999
C.2236 C.2073 C.2C73
8.2480 0.2234 0.2142
0.2673 C.23u7 C.2187
0.28u42 C.2u42Y4 0.2214
0.3137 C.2508 0.2224
0.3526 C.25u¢ C.2184
E¥ 0.075C EMU 3.CC
EC FRACT FRACTM
0.1307 C.2866 C.2866
C.1781 0.228C 0.228C
0.2039 0.2287 0.2287
C.22113 £.2392 C.2292
C.2u55 C.2¢612 C.25¢1
0.2643 C.2777 0.2683
C.2805 C.2898 0.2771
0.3084 C.3C53 0.2874
C.3437 £.3156 C.2923
Ed 0.075C EMU 3.LC
EC FRACT FRACTM
C.1306 C.2955 0.2955
C.1779 C.23282 0.2282
0.2034 C.2uCe C.2u0¢
0.2206 C.2530 0.253C
C.2u47 C.2784 0.2749
C.2633 0.2981 0.2914
C.2792 C.3130 0.3C3¢
0.306u4 0.3335 0.2204
C.3u05 0.3582 D.2227
EV 0.075C EMU 3.CC
€C FRACT FRACTM
C.1306 0.3C3C 0.3C3C
Bot777 Co2u7] D.2471
0.2030 C.2513 C.2%13
C.2200 0.2655 C.2¢655
0.2u439 0.2944 C.2922
0.2624 C.3176 C.3133
0.2782 0.3359 0.3299
C.30u9 0.3628 0.35u2

700.0C
1000.C0

D.2379 0.3879 C.3781

CYLINDERS
H/D 2
RMOE

3.3853
2.2069
1.66C2
1.3478
1.0285
0.8258
0.6801
0.uB828
0.3066

H/D 2
RMOE

6.776C
b.4372
3.3581
2.7460
2.09u¢
1.6885
1.3984
1.0074
0.6608

H/D 2
RMOE

10.1668
6.66TU
5.0559
L.1435
3.1612
2.5520
2.1181
1.5342
1.017u

H/D 2
RMOE

16.9u486
11.1274
B8.4523
6.9389
5.2965
L.28C9
3.5582
2.5878
1.7321

{H/D 2) 4 2 1

RTOT

3.88819e 0O
2.56430E OC
2.07130E 00
1.80467E 0O
1.49131E OO
1.29420CE 0C
1.15266E 0O
9.58u428€-01
7.79346E-01

RTOT

7.12289€ 0OC
4.49097e CO
3.5196uE (OO
3.CC0003e 00
2.39791E 0O
2.02528E 0OC
1.76132E 0OC
1.4C539E 0O
1.08585% 00

RTOT

1.03576E OI
b.u1764E 0OC
L.96799E 0O
L.19540E U0
3.30u51€ 00
2.75635E 00
2.36998E 040
1.85236E 0O
1.39235€E 0O

RTOT

1.6827CE O
1.C2710E O}
7.86469E OO
6.58613E 0O
5.11770E 0O
L.21850E 0OGC
3.58731E OO
2.74630E 00
2.C0534E 0O

0 200




CRO I0.

L

50.00
100.0C
150.0C
200.00
300.00
4¥(00.00
500.0C
700.00

1000.00

CrRO 20.
L

50.00
jo0.00
150.CC
200.00
300.CC
400.00
500.00
700.00

1000.00

CrRO 130.
L

50.0C
100.0C
150.0C
200.00
300.0C
400.0c
500.00
700.00
1000.0C

CRC 50.
L

50.00
igo.oo
150.00
200.0C
300.00
400.00
500.0C
700.0C

-211-

EFFECTIVE ENERCY CUTOFFS FOR SAMARIUM
EM D.10C0 EMU 3.00
EC FRACT FRACTM
0.1u426 C.1875 0.1875
0.1871 C.1693 0.1693
0.2116 C.1791 Qa1791
0.2290 0.1917 0.1917
C.2554 B.2142 C.2142
0.2769 0.2322 0.2322
0.2957 0.2ue8 C.2u68
0.3258 0.2¢93 0.2622
0.3634 0.2914 0.275C
EM 0.1D00 EMU 3.00
EC FRACT FRACTM
O.1424 C.1992 0.1992
0.1868 C.1830 0.183C
0.211C C.1955 0.1955
C.2281 N.2108 0.2108
0.2539 C.238C C.2328C
0.27u45 C.2598 0.2598
0.2923 0.278C 0.278C
C.3218 0.3C67 C.3C31
€.3579 0.3368 C.3275
EV 0.1CCC EMU 3.CC
(3 FRACT FRACTM
O.1424 C.2C35 £.2C35
0.1867 0.1E81 C.1881
0.2108 0.2018 0.2C18
C.2278 0.2181 C.2181
0.2534 C.2473 C.2473
0.2737 C.2710 g.271C
0.2912 C.29C9 0.29C9
0.3203 C.322¢ 0.3204
0.3560 C.3575 0.351C
EvM C.1CO0C EMU 3.0C
EC FRACT FRACTM
C.1u42y C.2071 0.2C71
0.1866 C.1925 0.1625
0.2107 C.2071 C.2C71
£.2276 C.22u4 0.2244
0.2529 £.2555 0.2555
C.273) 0.2811 C.2€811
0.29C3 C.3C25 C.3C25
0.3192 0.3375 C.33¢41
0.35uy 0.3769 C.3728

1000.C0

CYLINDERS (H/D 2) &

H/D 2
RMOE

5.7115
b,1242
3.3u487
2.8657
2.2493
1.8u49C
15591
1.2069
0.8735

H/D 2
RMOE

11.4281
8.2624
6.719)
5.7595
4,5u403
3.7524
3.18u6
2.4681
1.8035

H/D 2
RMOE

17.144Y
12.4C1C
10.0896
8.65u47
6.8323
5.6563
44,8099
3.7311
2.7352

H/D 2
RMOE

28.5758
20. 6766
16.83C5
Th.uu37
114157
9.u622
8.06CC
6.2575
4.5996

RTOT

4.73236E
3.u8708€
2.95547E
2.63377E
2.22076E
l.94L4BI1E
1.73969E
1.4478B6E
1.16622E

RTOT

8.89180E
6.uC88TE
5.35306¢E
L, 71683E
3.90U49E
3.365U46E
2.96738E
2.40607E
1.87218BE

RTOT

1.30512¢
9.33067E
T.75065¢E
6. 79989€
5.58823E
4.78612E
L.19508¢E
3.36L28E
2.57815E

RTOT

2.13701E
1.51743E
}.25U458E
1.09660E
8.95569E
T.62TULE
6.650U6E
5.28071¢E
3.99009E

2

t

0o
o
0o
0o
ot
ao
0o
0o
0o

co

0o
0o
oo
oo
oa
0o
0o

o1

01
01
G0

0o
0o
00

0 200




EFFECTIVE ENERCY CUTCFFS FOR

CRO 10C.
L

50.0C
100.0C
150.CC
200.0¢C
jog.cC
400.CO
500.CC
700.0C
10C0.0C

CrRO 20.
L

50.0C
100.00C
150.0C
200.0C
300.00
400.Cce
500.0C
T00.00
1000.00

CRO 30.
L

50.00
100.00
150.0C
200.00
3g0.0C
40C.00
500.0C
Too.CC

I1C00.CC

CRO SO0.
L

50.00
106.0C
150.0C
200.00
3p00.0C
400.6C
5C00.00
1ao.0c

18084CC0

EM 0.C2572
EC

0.0594
g.1078
0.1626
0.209¢6
0.2655
C.299u4
0.3279
0.3792
Oo.ul9i

EM D.C2532
EC

C.058%
0.1016
O.1u475
0.1919
0.2567
0.29u1
C.32uC
0.3767
C.uuv7?

EM 0.C252
EC

.C582
G.C998
O.1418
D.1825
0.2u492
0.289C
g.2201
0.37u2
O.uuéd3

EM 0.C0252
EC

0.0579
C.C9o84
0.1372
G.1737
0.2376
0.2799
0.3128
C.3693
D.uu3y

-212-

SAMARIUM
EMU 5.CC
FRACT FRACTM
0.6557 0.6557
0.3979 0.3579
0.1799 D.1722
C.1109 C.c73¢C
C.094C C.C188
C.098C C.CCo4
0.1036 B.CC62
Celluv C.CC33
C.J3C0 0.CC16
EMU S.CC
FRACT FRACTM
C.7554 0.7554
C.5556 C.5556
C.2€820 C.2€EC2
C.1uT7¢ 0.127¢6
C.1C09 0.C362
C.1C1H1 C.C185
C.1C55 C.C123
O0.11457 0.CCo67
C.1203 0.CC32
EMU 5.CC
FRACT FRACTM
C.796C C.796C
D.6u02 C.6402
C.3595 0.3587
0.1838 0.1712
C.1C8C £.Cs21
C.1Cu2 0.C273
C.IC75 C.ci183
C.1166 g.010c
C.120¢8 0.CCue
EMU S5.CO
FRACT FRACTM
C.8219 0.8319
C.7290 0.729C
C.ué54 O.ué51
C.2u78 C.24C9
C.1230 c.cenc
C.1108 G.Cu38
Cel 115 0.C2CC
C.1186 0.C165
Ce1316 B.CC7¢

CYLINDERS {(H/D 2} 4 2 i

H/D 2
RMOE

0.2664
0.C60C
0.0272
D.00717
D.0012
0.C0CH
0.0CcQC1
0.0CCC
0.00G0

H/D 2
RMOE

0.5545
O.1204
D.C664
O.02u44
0.0C32
0.0CG9
0.0003
0.0CCC
0.c0o0o

H/D 2
RMOE

O.8u43C
O.1807
0.10u3
0.0u52
0.CCé1
C.0015
0.CCCS
0.0001
0.00CCe

H/D 2
RMOE

l.u4198
0.3C1h
01786
0.089u
C.01u43
0.003u
c.001
C.00C)
0.0C00

RTOY

2.85235E 00
1.25833E CO
8.38467E-DOI
7.03575€E-01
6.18510E~-01
5.81702e-01
5.55609c~01
S.16630e-031
4. Tub692e~-01

RTOT

4.92921E 0O
1.8C0189E 0O
1.COI08E OO
7.59753E-01
6.308u43E-01
5.87361E-01
5.59131E-01
5.18367E-01
b, 75449E-01

RTOT

7.C0607E OO
2.3u5u46E 00
1.16369E GO
8.15931E-01
6.u43175e-01
5.93020€e-01
S.62654E-01
5.20104e-01
L,.76205E~-01

RTOT

1.11598E 01
3.u43259€e OO
1.48891€E OO
9.28288E-01
6.67839E~01
6.0u338e-01
5.69699E-01
5.23579c-01
b.77718E-01I

0 200




EFFECTIVE ENERCY CUTCFFS FCR

CRC 10.

L

50.00
100.00
150.00
200.0C
300.00
400.00
500.00
700.00

1000.00

CRO 20.
L

50.0C
160.00
150.0C
20C.CO
300.C0
%00.CC
500.CO
700.00
1000.0C

CRC 30.
L

50.CC
1C0.00
150.CC
200.00
3pgc.00
400.00
sgc.oc
roc.oc
1coc.co

CRC 50.
L

50.00
100.0C
150.00
200.C0
3po.cO0
400.CO
500.00
T00.0C

1000.C0

EM 0.0500
EC

C.1C69
0.1592
J.191132
0.2130
0.2451
0.2672
C.2862
0.3229
0.38C9

EM D.C50C
EC

0.1068
0.1585
0.1895
0.2095
0.2368
C.2576
£.2743
0.3052
0.3515

EV 0.05CC
EC

0.1067
C.1583
0.1889
0.2084
C.23u3
0.2539
0.2698
0.2982
0.3387

EM 0.CS5CC
EC

C.10¢7
0.1581
0.1884
0.2076
0.2323
0.2509
0.2659
0.2922
0.3275
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SAMARIUM
EMUL S5.CC
FRACT FRACTM
Coly72 Colly72
0.2597 0.2597
C.1967 0.1967
0.1766 0.1766
C.1¢74 O.1&74
C.1¢63 O.15u42
0.1654 Q1437
0.1637 0.1215
C.1637 C.Lo78
EMU 5.CC
FRACT FRACTM
0.u996 0.u4996
L.3192 0.3192
C.25¢62 C.2562
8.2359 £.2259
0.2260 0.2260
0.223C 0.2189
C.2194 C.2C68
C.211C 0.18u48
0.1999 0.157C
EMU 5.0C
FRACT FRACTM
C.520C 0.520C
0.3459 0.3459
$.2863 0.2863
C.2687 0.2¢87
C.2623 0.2¢23
C.2¢08 C.2591
C.2578 0.2u493
C.2u481 C.2285
C.2320 0.1993
EMU 5.CC
FRACT FRACTM
C.5374 C.5274
0.3708 C.3708
C.3167 C.3167
C.3C3¢6 0.3C36
C.3Cu5 C.3Cus
0.3C8C C.3C77
C.3C82 C.3C2¢
8.3C11 C.2877
C.2830 £.2599

CYLINDERS
H/D 2
RMOE

1.6293
0.9192
0.5707
0.3973
0.2266
0.1538
0.1101
0.0581
0.0214

H/D 2
RMOE

3.2593
J.8u92
1.16U9
0.8292
0.5065
0.3u479
0.2575
0.1485
0.D662

H/D 2
RMOE

4.8895
2.7792
1.7591
1.2606
0.7849
0.5u458
O0.u09)
O.2L445
O.1191

H/D 2
RMOE

8.1499
4.6391
2.9L472
2.1232
1.341C
0.9435
O0.7149
O.uu03
0.2311

(H/D 2) 4 2t

RTOT

2.96597€ 0O
1.58565E 0O
1.17381€ DO
1.C005'E 0O
8.39234E-D}
7.50881E~-0!
6.9C0067E-D1
6.08027E-01
5.31718€E-01

RTOT

5.30835E 0O
2.559467€E OO
1.7u730€E 0O
l.41145E 0O
1.10879€ ©CO
9.50129€e-01
8.U4953E-01
7.C9821E-01
5.9301 7E-01

RTOT

7.65073E 0OC
3.53368E U0
2.32080t 0O
1.82238 00
1.3783uE 0O
1.14938E 0O
9.99839E-0!
8.11614E-01
6.54315E-01

RTOT

t.23355E 01
5.48172E 0O
3.46779E OO
2.64425E 0O
1.91745c 00
1.54787¢ 0O
1.30961E OO
1.01520E QO
T.76912E-01

0 200




EFFECTIVE ENERCY CUTCFFS FCR

CRO 10.
L

50.C0
100.CC
150.CC
200.CC
3D0.CC
4p0.CC
500.CC
700.C0
1000.CC

CRO 20.
L

50.0C
100.00
150.CC
200.C0
300.CC
u00.CC
500.CC
T00.C0
1000.CC

CRO 30.
L

50.CC
1CC0.CO
150.CC
200.0C
3g0.00
400.0C
500.0C
700.00
1goa.co

CRO 50.
L

50.00
100.00
150.0C
200.CC
300.0C
400.00
500.CC
f00.00
1000.CC

EM 0.075C
EC

C.1306
0.1778
0.2033
0.2205
0.2u455
C.2654
0.2829
C.3145
C.3595

E¢ C.O075C

EC

C.1305
C.1776

. 0.2029

0.2198
0.244)
0.2632
0.2797
0.3082
0.3u56

EVM 0.075C

EC

0.1305
0.1775
C.2027
0.2195
C.2437
0.2625
£.2786
0.3062
0.3415

EM 0.075C

EC

0.1305
CalT75
0.2026
C.2193
£.2u433
0.2619
0.2778
0.30u7
C.3%383

~214-

SAMARIUM
EMU 5.CC
FRACT FRACTM
0.272C 0.272C
0.2089 0.2C89
C.2035 0.2C35
0.2082 0.2C82
C.2194 C.2194
0.2271 0.2271
C.2320 0.232C
C.2372 0.2372
C.2u01 0.2401
EMU 5.CC
FRACT FRACTM
C.2919 £.2919
C.2323 0.2323
C.2317 0.2217
£.2410 0.241C
C.260u4 0.2¢04
0.27u8 C.2748
C.2853 0.2€53
C.2982 0.2982
0.3C069 C.3C69
EMU 5.CC
FRACT FRACTM
0.2992 0.2992
C.2415 0.2415
0.243) 0.2431
C.2547 C.25u47
0.2782 0.2782
C.2966 0.296¢
03104 0.3104
£.3291 0.3291
C.3u4u3 C.3443
EMU 5.GC
FRACT FRACTM
C.3053 0.2C53
C.2493 C.2493
0.2530 0.253C
G.2668 C.2¢868
C.26u47 0.25u47
C.3170 0.317C
C.3347 0.23u47
C.3¢0u 0.3¢04
£.38413 0.3842

CYLINDERS
H/D 2
RMOE

4.3037
2.7804
2.0799
1.6825
1.22CC
O0.9u424
0.7525
0.5055
0.2924

H/D 2
RMOE

8.6C93
5.5694
4,173y
3.3834
2.4670
12199
1.5u73
1.0685
C.66u8

H/D 2
RMOE

12.9146
8.3573
6.2668
5.0843
3.7143
2.897C
2.3u17
1.63C¢
1.0345

H/D 2
RMOE

21.5263
13.9342
10.4538
8.4872
6.2077
4,.8511
3.9299
2.7538
17734

{H/D 2) 4 2 1

RTOT

3.74934E 0OC
2.43655€E 00
1.95356E 00
1.69599E 0O
1.39831 OO
1.21418E 00
1.08346E 0O
9.05997E-01
T.43789€-01

RTOT

6.984CME COC
4.36322E GO
3.4C191€ GO
2.89136€ CO
2.3049CE 0OC
1.94525E U0
1.69212E 0OC
1.35296E 008
1.05029c GO

RTOT

t.02187€E ClI
6.28989E QO
4.85025€E 0O
4,08672E OO
3.21150€E CO
2.67633c 00
2.30079€E CU
1. 79993 Q0
1.35679€ GO

RTOT

1.66881E 01
1.01432€ 01
7. 74695 GC
6.UTTLUSE DO
5.C02470€ OC
4,.,13848E OCC
3.51814E ON
2.69386E L0
1.96979€ CC

0 200



EFFECTIVE ENERCY CUTOFFS FCR

CRO 10.

L

50.CC
100.0C
150.C0
200.CC
3cg.oC
408.00
5C0.0C
T80.CC
10ag0.co

CRC 20.
L

50.00
1¢0.CC
150.00
200.0C
300.00
L00.00
500.00
7C0.00

1000.00

CRG 3C.
L

50.00
1C0.00
150.00
200.00
3p0.0C
400.00
s00.0C
700.0C

1000.0C

CRC 50.
L

5t.0C
1C0.00
150.0C
200.0C
3g00.C0
400.COo
500.0C
700.CC
1000.CC

EM 0.1CCC
gc

D.tu2y
0.1867
0.21C9
0.2279
0.2536
0.27u0
0.2917
0.3221
0.3608

EM D.1COC
£eC

0.1423
0.1866
G.2106
C.2276
0.2529
0.2731
0.2904
8.3197
D.3564

EM D.ICCC
EC

0.1423
0.1866
C.2106
0.2275
0.2528
0.2728
£.2899
0.3189
0.3549

EV 0.1CCC

EC

C.1423
C.1865
0.2105
0.2274
0.2526
C.2725
0.2896
0.3183
C.3538

-215-

SAMARIUM
EMU 5.0C
FRACT FRACTM
C.1922 0.1922
C.174C O.17u4C
0.1838 0.1838
C.1963 0.1963
8.2183 C.2183
C.2350 0.2325C
C.2480 0.248C
0.2670 0.2¢7C
C.2846 0.2€Eu46
EML 5.CC
FRACT FRACTM
g.2C19 C.2C19
C.1857 0.1857
0.1983 0.1683
0.2138 0.2138
C.2u08 C.2uCe8
C.2¢23 0.2¢23
0.2798 0.2798
0.3C65 C.3C65
C.334h G.22uy
EMUL 5.CC
FRACT FRACTM
C.2054 B.2C54
0.1901 0.1501
0.2038 C.2C38
£.2203 0.2203
C.2u96 0.249¢
£.273) 0.2731
0.2925 0.2925
C.3231 0.3231
C.3563 0.3563
EMU 5.0C
FRACT FRACTM
0.2C82 g.2c82
C.1937 0.1937
D.2084 C.2C84
C.2259 0.2259
£.2571 0.2571
C.2824 0.2€24
0.3037 0.3C37
0.3379 0.3379
C.3765 0.3765

CYLINDERS
H/D 2
RMOE

7.3246
5.2607
4.2514
3.6222
2.8222
2.3077
19391
14386
0.986¢8

H/D 2
RMQOE

T4, 652C
10.5287
8.5137
T.2574
5.6651
b,6u412
3.9095
2.9206
2.0315

H/D 2
RMOE

21.9779
15.7962
12.7761
10.8933
8.5073
6.97u7
5.8808
h.yC2c
3.076C

H/D 2
RMOE

36.6322
26.329¢
21.2981
1841635
14,1918
11.6434
9.822C
7.36u9
5.16u45

{H/D 2) i

RTOT

4,606U2E
3.36589%9¢E
2.83883E
2.521U47E
2.1166CE
1.8u810E
1.64982E
1.37005€
1.10316E

RTOT

8.76586¢E
6.28T768E
5.236L2E
4,60u53E
3.80033E
3.26876E
2.87751E
2.32826E
1.80913E

RTOT

1.29253E
9.20948E
7.63uCOE
6.68759¢
SeuBLOGE
4,68941E
4.10521E
3.286U48E
2.51509E

RTOT

2.12442F
1.50531¢C
1.24292F
1.08537E
8.85152E
7.53073€
6.56060E
5.20291E
3.92703¢

2

0 200



EFFECTIVE ENERCY CUTCFFS FCR

CrRO 10.
L

50.CC
log.cc
150.CC
200.CC
300.0C
400.00
500.CO
700.0C
1agc.q0o

CrRO 20.
L

50.0C
100.0C
}50.00
200.00
300.00
400.CO
50C0.0C
700.00C
1800.0C

CrRO 3C.
L

50.00
100.CC
150.CC
2C0.CC
300.0C
400.00
500.00
Tco.00

1000.CC

CRQO 50.
L

50.0C
100.0C
150.00
200.00
300.0C
40b.0C
500.00
700.0C
1000.C0

Ev¥ 0.C252
EC

0.0578
C.C978
0.1368
C.203y
0.3010
C.3278
0.3503
0.3934
0.u565

EM 0.C253
EC

0.0577
0.0971
f.1233
D.1732
£.2892
0.3213
0.3459
0.3907
Cel551

EM 0.C2512
EC

0.057¢
0.C969
0.1322
B.1677
0.2785
0.3152
C.3415
0.3881
C.u53¢

EV 0.0252
EC

0.C576
C.0967
C.131u
f.16u4C
0.2607
C.3038
0.233)
0.3829
C.us507

-216-

SAMARIUM
EMLIC.0C
FRACT FRACTM
C.6€78 C.6ET78
Ol 3hy O.434Yy
C.1821 0.1€21
C.0785 0.C785
0.0750 G.C209
C.08u49 0.CICI
C.0943 C.CC65
0.1097 0.CC3u
G.1278 C.CC1&
EMUIC.CC
FRACT FRACTM
O.77468 0.7768
0.5902 C.59C2
£.2993 C.2993
C.1276 O0.127¢
0.08C5 0.CuCe
0.0876 C.Ci198
C.09¢€0 C.C129
0.1106 0.CC&E
C.1282 0.CC32
EMUIC.CC
FRACT FRACTM
C.8118 D.B8118
C.6705 D.67C5
D.3815 C.3815
0.1727 0.1727
C.0865 C.Cs59C
g.0903 0.C29%
C.0977 0.C192
O.3115 0.0102
C.1286 0.CCu8
EMUIC.CC
FRACT FRACTM
C.8u22 D.8422
C.7522 0.7522
g.u489C O.u4€9C
C.2u6b4 C.2u464
C.0995 C.C9o17
C.09¢1 0.0u75s
0.10t4 0.C3tu
C.1134 C.C168
C.1295 G.CC8C

CYLINDERS
H/D 2
RMOE

D.3577
0.07C8
C.0uCy
0.0c97
0.0004
0.Com
0.0G0}
0.CCCC
0.0CCC

H/D 2
RMQOE

D.7182
O.1416
0.Cc82C
0.039%4
0.0011
0.0003
0.0CceC1
0.0Cce
0.0CCce

H/D 2
RMCE

l.0788
0.2125
0.1234
0.06u48
0.0024
C.CCO6
0.Coc2
0.0CoC
C.CCoC

H/D 2
RMOE

}1.8C03
0.3542
0.2062
O.1144C
0.C6071
0.C016
0.0C0s
0.CCO
0.00COo

{H/D0 2) 4 2 1

RTOT

2.697CeE 0O
1.15220e 00
7.60247E-CI
6.43367E-01
5.80111E-01
5.55778E~-01
5.37u496E-01
5.07206€E-01
4,70802E-01

RTOT

4.77394€ 00
1.69577e 00
9.22857E-U1
6.99545E~01
S.92LU3E-OI
S.61437E-01
S.41019€e~-01
5.08943E-01
L4.71558€E~-01

RTOT

6.85079€ OO
2.23933e 0D
1.08547€E 0O
7.55723e-01
6.047TSE-OI
5.67096E-01
S.u445L4 1 E-CI
5.10680E-01
L.72315€e-01

RTOTY

1.10045€E O
3.326u6€ CO
1.41069E 0O
8.68079E-01
6.29440E-CI
S.78414E-TI
5.51586E-L1
5.14154E-01
4,73828E-01

1 200



EFFECTIVE ENERCY CUTCFFS FCR

CrRO 10.
L

50.0C
100.0C
150.0C
200.0C
jco.0C
400.0C
500.0C
700.CC
10008.0C

CRrRC 20.
L

50.00
1C0.00
150.00
200.CO
3co.00
400.00
500.C0
700.00

1000.00

CRrRO 30.
L

50.0C
i1C0.0C
150.00
200.00
300.00
400.00
500.00
rg0.oo
1000.00

CRG S0.
L

50.00
100.00
150.0C
200.C0
3go.0C
Lpg.Cco
500.00
700.CC

1000.CC

EM D.CSCC
EC

G.1067
0.1581
0.1886
G0.2079
G.2331
0.2527
0.2706
0.3079
C.lhily

EM 0.CS0C
EC

0.1067
0.158C
0.1881
0.2071
0.2313
0.2u493
£.2650
0.2938
C.3u401

EM C.0S50C
EC

D.1066
C.1579
0.1880
0.2068
€.2307
C.2u82
0.2632
0.2898
C.3281

EM 0.CSCC
EC

C.1066
D.1578
0.1879
C.2066
0.2302
C.2u47h
C.2619
C.2869
0.3201

-217-

SAMARIUM
EMUIC.CC
FRACT FRACTM
Celt75U4 C.u754
C.2869 0.2869
C.2170 0.2170
0.1901 0.190!
C.1684 O0.1¢&84
0.1557 B.1557
C.lu45Y O.1454
C.1204 C.1204
C.1220 0.1220
EMUIC.0O
FRACT FRACTM
C.5167 0.c167
C.3395 0.3295
C.2753 £.2753
C.2525 0.2525
0.2362 C.2362
C.2254 C.2254
0.2142 C.2142
C.1929 0.1529
0.1¢687 0.1¢87
EMUIC.CC
FRACT FRACTM
C.53222 0.5222
C.3¢1¢6 C.3¢14
0.3C26 0.3C2¢
0.2842 0.2€E42
C.2747 0.2747
C.2680 0.2¢8C
[.2593 C.2593
C.2385 0.2285
C.2094 0.2C9u
EMUIC.CC
FRACT FRACTM
C.5452 0.5u452
C.3815 C.3815
C.3288 .328%
C.3163 0.3163
Ce3165 0.3165
0.317¢ C.3176
C.3144 O0.314Y4
C.2999 0.2999
€.2709 C.27C9

CYLINDERS {(H/D 2) 4 2 1

H/D 2
RMOE

2.274C
12773
0.8C06
0.569C
0. 3494
0.2378
0.1682
0.0846
0.0135

H/D 2

RMOE

L.5u82
2.558C
1.6086
l.1u88
0.7151
D.u4968
0.3624
0.206C
0.0879

H/D 2
RMQE

6.8226
3.8387
2.4169
1.7287
1.0803
C. 7557
C.55¢61
0.3262
0.1567

H/D 2
RMOE

11.37C9
6.4C08
4.0332
2.8877
1.8117
1.2730
0.9433
D.5654
0.2916

RTOT

2.78935E 0D
l.41811E U8
t.01474E OO
8.49357E-01
7.C2430E~-0L
6.26695E-01
5.77023€E-01
S.13644E-D1I
4.58510e-01

RTOT

S.13173E 00
2.39212e 00
1.58823E 00O
1.26029€ 00
9.7198UE-DI
8.25943c-01
7.319C9E~-D}
6. 15438E-01
5.19809€e-01

RTOT

7T.47411E GO
3.386614E QO
2.16173E 00
1.67123E €O
1.24154E 00
1.02519E 0OC
8.86795£-01
T.17231E-01}
5.81107e-0!

RTOTY

1.21589E 01
5.31417E 00
3.30872€ 00O
2.49310E 0OC
1. 78065€ 0O
1.42368E 04
1.19657€ 0O
9.20819€-01
7.03704E-01

0 200




EFFECTIVE ENERCY CUTOFFS FCR

L

50.00
100.0C
150.00
200.00
3p0.00
L00.00
500.0C
7ac.qo

1po0.00

CRO 20.
L

50.0C
100.0C
150.00
200.00
30c.0C
¥00.00
500.0C
700.C0
1600.CC

CRO 30.
L

50.CC
100.0C
150.0C
200.0C
30C.0C
400.0C
500.CC
roo.oc
1C00.0C

CRO 50.

L

50.0C
j10C0.0C
150.0C
200.00
3p0.00
400.00
500.00
700.0C
1600.00

EM 0.075C
EC

0.1305
g.1775
0.2027
0.2195
0.2u37
0.2626
0.2788
0.3066
0.3426

EM 0.075C
EC

0.1305
C.1774
0.2026
0.2193
0.2u33
C.2618
C.2776
0.30u5
0.338C

EM D.0O75C

EC

0.1305
1774
C.2025
0.2192
0.2u431
C.2616
C.2773
C.3038
0.3366

Ev 0.075C
EC

G.1305
1774
0.2025
C.2192
0.2u430
C.2614
g.2770
C.3033
£.335L

-218-

SAMARIUM
EMUICLCC
FRACT FRACTM
C.2831 0.2831
£.2210 0.221C
C.217C 0.217C
C.2229 0.2229
0.2358 0.2258
O.24u} C.2ul}
C.2u485 0.2u485
£.2504 C.2504
0.2u4u45 C.2u445
EMLIC.CC
FRACT FRACTM
£.2682 C.2982
0.2397 0.2397
D.24C5 0.24C5
C.2510 C.251C
0.2726 C.272¢
£.2885 0.2E85
C.2997 0.2997
C.3)2¢ C.3128
0.3183 C.3183
EMUIC.CC
FRACT FRACTM
C.3C3¢ 0.3C36
C.24617 C.2u467
C.2u94 C.2u9u
C.2¢2) C.2¢21
C.2€77 0.2¢77
C.3C74 0.3C74
C.3222 0.3222
Co3419 0.3419
C.3561 0.3561
EMLIC.CC
FRACT FRACTM
C.308C 0.3C8C
C.2526 0.252¢
C.2572 0.2572
C.2717 0.2717
C.3C1C 0.3C1C
Ce.3245 0.2245
0.3432 0.3432
0.3703 0.3703
C.3946 C.35u4¢

CYLINDERS
H/D 2
RMOE

6.0584
3.9C18
2.9121
2.3516
1.7017
1.315C
1.0534
0.7203
Oeollul

H/D 2
RMOE

12.118C
7.8081
5.830C4
b.7118
3.u160
2.6468
2.1271
le4669
C.9242

H/D 2
RMOE

1841 77C
117145
8.7495
7.0724
5.13CC
3.9786
3.2C05
2.21u43
1.u4043

H/D 2
RMOC

30.2964
19.5241
14,5856
b1.7927
8.559¢
6.642C
5.3469
3.7067
2.3636

(H/D 2) 4 2 1}

RTOT

3.60038E GC
2.29071E 0O
1.81076€E 0O
1.55616E 0O
1.26419E QOO
1.08550e 0O
9.5997CE-01
T.92161E-01
6.42824E-T1

RTOT

6.83508€ 0O
L.21 738 0O
3.25910€ 0O
2.75152E 00
2.17078€ OGO
1.81658E 00
1.56863E 0C
1.23913€ DG
9.U9326E-U1

RTOT

1.00698€ Ot
6. 14405 GO
4.7C745E 0O
3.9u688E (0O
3.07738E (G
2.54765E 00
2.17730e QO
1.6860%9E 0O
1.25583€ 00

RTOT

1.65392E 0O)
9.99739E 0O
7.60415E OC
6.33761E CO
4.89058E OO
4.CC98CE OC
3.39462E 0O
2.58003c On
1.86882E GO

0 200



EFFECTIVE ENERCY CUTOFFS FOR

CrQ 10.

L

50.00
100.0C
150.00
200.00
300.00
400.0C
500.CC
T00.0C

1000.CO0

CRQO 20.
L

50.CC
100.CC
150.00
200.CC
300.CO
400.00
5CC.QC
700.00
1800.0C

CrRQ 3C.
L

50.0C
1C0.CC
150.CC
200.CC
3co.cc
400.CC
500.0C
700.0C
1000.0C

CRQ s0O.
L

50.00
100.0C
150.CC
200.0C
3g0c.0C
400.00
500.00
700.00

1000.00

EM 0.
EC

OD.1423
0.1866
C.2106
0.2275
0.2528
£.2729
£.2901
0.3193
G.3557

EF D.
EC

De1423
C.1865
0.2105
0.2274
0.2526
£C.2726
0.2896
C.3)84
0.3538

EM O.
EC

C.1u423
0.1865
0.2105
C.227u
L.2525
0.2724
0.2894
C.3181
0.3532

Ev O.
EC

G.1u423
0.1865
0.2105
0.2273
€.2524
0.2723
C.2893
C.3178
0.3528

-219-

SAMARIUM
1CCC EMUIC.CC
FRACT FRACTM
C.1977 0.1977
C.1803 0.18013
C.1913 0.1913
C.2C51 0.2C51
C.2290 0.229C
£.2472 0.2u72
C.2615 0.2¢15
C.2819 0.2819
C.3CC2 0.3C02
1CCC EMUIC.CC
FRACT FRACTM
C.20u49 0.2C49
C.1894 C.1E94
0.202¢8 0.2C2¢8
0.219C €.219C
O0.2474 0.2u474
C.2701 C.2701
C.2885 0.2€85
C.317) .317%
C.3465 C.3465
1ICCC EMULIC.CC
FRACT FRACTM
C.207H C.2E74
£.192¢ 0.1626
£.2069 C.2C69
C.224C G.22uC
C.2543 f.25u12
C.2787 0.2787
C.2990 0.299C
C.331 C.2311
C.3¢58 0.3¢58
1CCC EMUIC.CC
FRACT FRACTM
0.2C95 C.2C95
C.1952 C.1952
Ce210u C.21CH
0.2282 0.2282
C.26CC 0.2¢CC
C.2861 0.2861
C.3C79 0.3C79
C.3u32 C.3432
£.3831 C.3831

CYLINDERS
H/D 2
RMOE

10.3314
T.u0b1
5.9713
5.0773
3.9429
3.21u7
2.695C
1994l
1.3698

H/D 2
RMOE

20. 6642
I4.811]
11.9477
10.1614
7.8966
6. 4U27
5.u4078
L.0128
2.7722

H/D 2
RMOE

30.9962
22.2189
17.9254
15,2455
11.85C3
9.6731
8.1192
6.0307
bolTué

H/D 2
RMOE

51.6637
37.0351
29.875¢
25.41u7
19.7595
16,1292
13.5u447
10.068C

6.9781

(H/D 2) 4

RTOT

L. U47639E
3.23758¢
2.71221E
2.39653E
1.994L9IE
1.72958E
1.53437E
1.260L9E
1.00180E

RTOT

8. 6358LE
6.15938E
5.10980E
L. UT7958E
3.6786LE
3.15024E
2.76207E
2.21870E
1. 7Q777E

RTOT

1.27953E
9.08117¢E
7.50739E
6.56264E
5.36237C
4.57089Et
3.98976E
3.17692E
2.41374E

RTOT

2.11142E
1.49248E
1.23026E
1.07288E
8.7298L4E
T.ul1221E
6.UU515E
5.C09334E
3.8256TE

2

i

Ot
GO
0o
oG
oo
cc
Go
oc
ce

0 200



=220~

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO IC. M 0.0253 EMU 3.00
L EC FRACT FRACTM RMOE
50.00 0.0931 C.5434 D.5u424 0.0783
1C0C.00 0.1638 De23uy 0.2259 0.0233
150.00 C.2u58 C.1u461 0.0839 0.0022
2CC.00 0.30u1 0.1355 g.0327 0.0003
36C.00 0.3758 O.lu4ub 0.CCou 0.0900
4C0.00 O.u4314 0.1571 0.0E50 0.0000
50C.00 C.u823 0.1687 0.0033 C.Coeco
7CC.00 0.5785 0.1889 0.Co1v 0.0000
100C.00 7172 0.2138 0.£008 -0.0400
CrRO 20. EM C.0253 EMU  3.0G0
L EC FRACT FRACTM RMOE
5C.00 0.0868 0.6878 C.6874 0.1609
100.00 C.1432 0.3557 0.3539 0.0618
150.00 0.2155 0.1816 O0.1u493 0.0108
200.00 0.2857 0.1459 0.0627 0.001)
3C0.00 0.3689 O0.1u470 0.Ci8s 0.0400!
LE0.00 0.4270 0.1583 g.0100 0.0000
5CC.00 C.u792 0.1694 C.0C65 0.000c
7CC.00 B.5765 0.1892 0.CO3u 0.0000
100C.00 0.7162 0.21u0 0.0C16 -0.0000
CRC 3C. EM 0.0253 EMU  3.00
L £C FRACT FRACTM RMOE
50.00 0.0847 D.75u9 0.75u6 0.2443
18C.00 0.1371 0.u4k20 O.uki2 0.098C
150.00 0.1982 0.2188 0.2003 0.0254
2CGC.00 0.2698 D.1572 0.090u 0.0028
3cC.00 0.3622 Coll96 0.C27¢6 0.0001
LCC.00 0.u228 0.1595 0.01u49 0.0000
SCC.00 C.u760 0.1702 0.0098 0.0000
700.0C D.57u46 0.1896 0.C051 0.0000
10C0.C0 0.7150 g0.21u1 g.CC23 -0.0000
CRO 5C. EM 0.0253 EMu 3.00
L EC FRACT FRACTM RMOL
50.00 0.0830 0.8188 0.8186 g.u117
100.C0 0.1317 0.5523 0.5520 0.1684
150.00 0.1823 C.2874 B.2786 0.0608
200.00 0.2u455 0.1813 0.1376 0.0099
30C.00 O0.3494 80.15u8 0.Cu50 0.0003
L0.00 Da.u1h6 0.1621 0.52u45 0.00C0
5C0.00 D.u699 g.1718 0.0162 0.00c0
700.00 g.5707 O.1904 g.cosu 0.Cu0o
1000.00 0.7128 0.2145 0.0G639 -0.0000

RTOT

1.65569E 00
8.33364E-C1
6.43808E-C1
5.77125C-01

" 5.18921E-3

L,B8u371E-CI
4,.58366E-C)
L,182uuC-01
3.756172-01

RTOT

2.60870€ UOC
1.03612t 0O
6.99053€E-01
5.96149E-U1
5.23794E-01
L4L.B6TI6E-UI
4.59570E-C31
L.18955L~-01
3.75911e-01

RTOT

3.56171E OO
1.23888E 00
7.5u299£-01
6.1517T4E-C1
5.28668E-01
4.89221E-01
L.6107uL-01
L,19667E-01
3.76205E-01

RTOT

S5.u6774E 00
164439 U0
8.64790E-01
6.53224E~-GI
5.38u415E-01
L, ou3g70e-01
b.6u082E-01
L.21389E-U1
3.76773E-01



-221-

EFFECTIVE ENLRGY CUTOFFS FOR SAMARIUM SLABS
CRC 10. EM 0.0500 EMU  3.00
L ec FRACT FRACTM RMOE
50.00 0.1490 0.3513 0.3513 C.8u475
1CC.00 0.2018 0.2590 0.2376 O.u4183
15C.00 0.233% 0.2329 0.1979 O.25u41
2CC.00 0.257t 0.2236 0.180u 0.1721
3C0.00 0.2963 0.2163 C.1615 0.0885
4CC.00 0.33u46 0.2134 C.tu67 0.0u63
560.00 0.3755 0.2129 O.t324 0.0231
70C.00 0.u683 0.2173 C.10u44 0.00u46
106C.00 0.6206 0.2306 0.0712 0.0003
CRO 20. EM 0.0530 EMU 3.00
L EC FRACT FRACTM RMOE
5C.00 O.1u57 C.4175 O.4175 1.7359
1CC.00 C.197H4 0.323u 0.3104 0.8767
150.00 0.2272 0.2953 C0.2724 0.5u489
200.00 0.2u81 0.2843 0.2555 0.3865
3cc.00 0.2804 0.2730 0.2365 0.2202
LG0.00 0.3095 0.2642 0.2208 0.1332
5CC.00 0.3390 0.2571 0.2059 0.0803
760.00 0.u070 f.2484 C.1765 0.0252
100C.00 0.5438 0.248Y4 0.1316 0.0023
CRC 30. EM 0.0500 EMU  3.00
L EC FRACT FRACTM RMOE
5C0.00 O.l4k46 O.4455 O0.4u465 2.6224
1C0.00 0.1958 C.357u 0.3u79 1.3369
15C.00 0.2249 0.3323 0.3150 C.8ub6u
200.00 O0.2u447 0.3233 0.3011 0.60U41
3Co.00 0.2745 O0.3134 1.2851 0.3573
4CC.0O 0.3000 0.3039 0.2705 0.2277
5CC.00 0.32u6 0.2%u4u G.2555 0. 1480
7CC.00 0.3779 0.2786 Ue2262 0.0592
10U0.00 0.u88) 0.2673 0.1810 0.0089
CRC 50. EM 0.0500 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 O0.1u438 O.u732 0.u732 4,37u8
1CC.00 0.19u5 0.3926 0.386u4 2.2582
150.00 0.2230 0.37u40 0.3622 .4l 3]
200.00 0.2u420 0.3699 0.3545 1.0419
300.00 0.2695 0.3664 0.3464 0.63u8
40C.00 0.2921 D.3596 0.3359 C.u217
500.00 0.3128 0.3502 0.3229 0.27905
7€0.00 0.3538 0.3299 0.29uy 0.1409
t0CC.N0 C.u282 0.3053 0.2516 0.0392

RTOT

1.95782E 0O
1.15382 U0
9.087u3t-01
T.90577E-UI
6.63373€-01
5.88733e-01
5.37128€e-01
4.67950E-01
4.03985E-1

RTOT

3.22826¢t 00
1.68006€ 0O
1.22981E 0C
1.N2338c 00
8.1280CE-DI
6.95612e-01
6.1 780CC~-01
5.18510E-Cl
4.32842e-01

RTOT

L. 49870 UG
2.2063CE 00
1.55087E 00O
1.25617e OO
9.62227E-Ut
B8.02u491E-0)
6.98473E-D1
5.692070e-01
L.61699€-L1

RTOT

7.03957E QO
3.25877e GO
2.19299E GO
1.72177e 00
1.26108E 00
1.01625E 00O
8.59818€E-01
6.70190-01
S5.19412E-C1



EFFECTIVE

CRQO

50.00
100.00
15C.00
2(0C.00
300.C0
400.00
5GC.00
70C.00
1000.00

CRC
L

50.00
1CG.00
150.00
2C0.00
300.00
400.00
50C.00
76C0.00

1000.00

CRO
L

50.00
100.00
150.00
20C.00
300.00
400.00
500.00
100.00

100C.00

CRO
L

50.00
1CC.00
15C.00
200.00
300.00
4CGC.00
500.00
7C0.00

1000.00

10.

20.

30.

50.

ENERGY
EM
EC

D.1720
0.2205
0.2u469
0.2662
0.2967
0.3225
O0.3u61
0.3907
0.u4597

EM
EC

0.1709
0.2175
0.2433
0.2619
0.2906
0.31uD
0.33u7
0.37117
N.u232

EM
EC

0.1705
0.2165
0.2421
0.2604
0.2884
0.3110
0.3307
0.3652
O.u41190

EM
EC

0.1702
0.2157
C.2u410
0.2591
0.2866
0.308¢6
0.3275
0.3598
C.ulll

CUTOFFS
0.0750
FRACT

0.2647
0.2582
02692
0.2795
0.2932
0.3006
0.30u45
C.3069
0.3059

0.0750
FRACT

D.29u5
0.29u3
0.3107
0.3258
0.3u470
0.3598
0.3675
0.3738
0.3724

0.0750
FRACT

0.3062
0.3098
0.3293
0.3472
0.3734
0.3906
g.ug17
0.u4132
O.416!

0.0750
FRACT

0.3163
0.3236
0.3465
0.3675
0.3996
O0.u219
O.u377
0.u571
C.u691

=222~

FOR SAMARIUM SLABS

EMU
FRACTM

0.26L47
3.2582
0.2607
0.2639
0.2678
0.2681
0.2662
0.2587
0.2u25

EMU
FRACTM

0.29u5
0.2943
0.3063
0.3170
0.3319
0.3u402
O.3ulby
D.344C
0.3341

EMU
FRACTM

0.3062
0.3098
0.3263
O.3411
0.3627
0.3763
0.38u5
0.3912
0.3879

EMU
FRACTM

0.3163
0.3236
C.3uu7
0.3637
0.3927
0.u4126
O.u4264
O.4u25
0.u501

3.00
RMOE

2.2285
1.3358
1.0059
0.8116
0.5727
0.u4255
0.32u43
O.12u5
0.0887

3.00
RMOE

4,4897
2.7384
2.0663
1.6781
1.204C
0.9137
D.7153
0.u618
0.2521

3.00
RMOE

6.7508
4.1398
3.1282
2.5u463
1.837u
JouQlby
1.1097
0.733u
O.u231

3.00
RMOE

11.2742
6.9438
5.2528
h.28u44
3.105L
2.38718
1.9001
1.2797
0.7690

RTOT

2.71 748 0O
1.84651E GfI
1.50381E 0O
1.30471€ OC
1.06224E 0OU
9.10905E-L1
8.04523E-U}
6.62218E-01
5.34655E-01

RTOT

4.8160u4E GO
3.10661€ GO
2.44685c 00
2.07013E 0O
1.62010E OC
t.3u4531E 00
1.15576€ 0O
9.082485€E-01
6.9u573E-01

RTOT

6.91u460E OO
L.366TIE 0B
3.3899CE 00
2.83555€ 0O
2.1 77176 00
1.77972E UG
1.50699E 0D
1.15435C DO
8.54490e-01

RTOT

la11117E C1
6.88672E 00
5.27599€ 00
4.36638€ CN
3.29367 0OC
2.64853% 0O
2.20946E L3
J.6Ubu9L OO
1ot 7433E 030



EFFECTIVE

CRG
L

50.00
J0C.00
156.00
20C.00
30c.00
400.00
500.00
7CC.00

1000.00

CRO
L

56.00
100.00
15G.00
200.00
300.00
4C0.00
500.00
7CC.00

100C.00

CRC
L

5C.00
10C.00
156.00
200.0C
3ac.oe
400.00
5C0.00
rcc.oc
10CC.00

CRC
L

5C.00
10C.00
150.0C0
2G6C.00
30G6.00
4CC.00
5Co.0C
7C0.00
1000.00

10.

20.

30.

5C.

ENERGY

EM
EC

0.1850
0.2300
0.2574
0.278U4
0.3113
0.3368
0.3592
N.3986
O.u512

EM
£C

O.18u4y
0.2286
0.2550
0.2750
0.3063
0.3308
0.3519
0.3882
O.434y

£M
EC

0.1842
0.2282
0.2542
0.2739
0.30u6
N0.3287
De.349n
0.38u6
0.4288

EM
eC

D.1840
0.2278
0.2536
0.2730
0.3032
0.3270
0.3u73
0.3817
0.u242

CUTOFFS

8.1000
FRACT

0.2198
0.2386
0.2599
0.2779
0.3052
O.3244
0.338u4
0.3571
0.3718

0.1000
FRACT

0.2363
0.26033
0.2860
0.3078
03412
0.3657
0.3842
D.4106
O.4340

0.1000
FRACT

0.2425
0.2688
0.296u4
0.3199
0.3563
3.3835
B.u0us
0.u357
O.u4653

0.1000
FRACT

O.2u77
0.2760
0.3055
0.3306
0.3699
0.3998
O.4236
0.u597
O.4964

~223-

SAMARIUM SLABS

EMU
FRACTM

0.2198
0.2386
0.2599
0.2779
0. 3022
0.31u7
0.3230
0.3327
0.3366

EMU
FRACTM

0.2363
0.2603
0.2860
0.3078
0.3u402
0.3608
0.3761
0.3970
C.u137

EMU
FRACTM

G.2u25
0.2¢88
0.2964
0.3199
0.3558
0.3802
0.3990
D.426)
0.u4509

EMU
FRACTM

Q.2u77
0.2760
0.3055
0.3306
0.3696
0.3979
0.u202
O.u4537
0.u872

3.00
RMOE

4,0008
2.7L28
2.1499
17777
13320
1.074]
0.8873
0.6313
0.3997

3.00
RMOE

8.0263
5.5322
b.3637
3.6333
2.7398
2.2254
1.8543
1+3485
0.8933

3.00
RMOE

12.0513
8.3209
6.5766
5.4882
bo1u492
3.3789
2.8234
2.00681
1.3397

3.00
RMOL

20.1014
13.8997
11.0023
9.1977
6.9698
5.6861
L.7621
3.5386
2.3851

RTOT

3.53864E 0D
2.61554E (30
2.19386E 0O
1.92675€ 30
1.58137e 0O
1.35611E GO
1.19340E OO
9.69735e-C1
T.63241E-01

RTOT

6.52521E L0
L4,69900E GO
3.87228£ 0O
3.35261E LO
2.68673c U0
2.25727¢€ 00
1.95014€E 00
1.53361E OO
1.15709€ GO

RTOT

9.511 788 00
6. 78247t 00
5.55070e GO
L, 778860 00O
3.79210E 0GR
3.158u42E OO
2.70688t 0OC
2.09749E OGO
1.55095E QO

RTOT

1.54849E U
t.Q94UE ()
8.90755E GO
7.63018C G0
6.0028%E CO
L.96072c GO
4,220378 CO
3.22525€E (0N
2.33865€ OO
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRC 10, EM 0.0253 EMU 5.00
L - EC FRACT FRACTM RMOE
50.00 0.0871 0.5u432 0.5u432 0.0808
10C.00 D.1639 0.2342 0.2260 0.0233
15C.00 0.2u459 D.1461 0.G839 0.0022
200.00 0.3041 0.1355 g.0327 0.0003
300.0C 0.3758 C.luus 0.CC4 0. 0000
40C.00 O.u3ly 0.1571 0.0050 0.0000
500.00 0.u4823 0.1687 0.0033 0.0000
7CC.00 0.5785 0.1889 g0.oor7 0. 0000
100C.00 0.7172 0.2138 0.0008 -0.0000
CRO 20. EM 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.0836 0.6878 D.6878 0.1650
100.00 0.1432 0.3555 0.3540 0.0618
15C.0C 0.2156 C.1816 D144 c.oi107
20C.00 0.2857 D.1u459 0.0629 0.03n
30C.00 0.3689 C.1470 C.0186 0.Cco0t
4Cc.00 Q.u27 0.1583 0.0100 0.0000
5CC.0C D.u792 0.169Uu 0.CC65 0.0000
7CC.00 N.5765 J.1892 0.0C34 0.0000
100c.0n C.7162 0.21u40 0.0C16 -0.0000
CRO 3C. EM N0.0253 EMU  5.00
L cC FRACT FRACTM RMOL
5C.00 0.0825 0. 7549 0.7549 0.2494
10C. 06 0.1371 N.bui8 O.luy13 0.098C
15C.006 C.1982 0.2188 0.200u 0.0254
2CC. 00 0.2698 0.1571 C.090u 0.0028
3cC.Cc 0.3622 0.1u496 0.0276 0.0001
LCU.CC 0.u228 0.1595 0.0149 0.0000
5C0.00 O.u760 0.1702 0.0C98 0.0000
TCC.D0 0.57u6 0.189¢6 0.0051 0.0000
10CC.00 0.7150 0.214) 0.0C23 -0.0000
CRO 50. EM 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.0817 0.8189 0.818% O.u4183
10C.00 D.1317 0.5523 0.5521 O.168u4
15C.00 0.1823 0.2874 0.278¢6 0.0607
2C0.00 0.2455 0.1812 C.137¢6 0.0099
3CC.0C 0.3u494 D.15u48 C.0u50 0.0003
L00.00 O.hllk6 0.1621 0.0245 0.0000
500.00 0.u699 0.1718 C.0162 0.0000
7C0.00 0.5707 0.1904 0.0C84 0.0080
108C.00 g.7128 0.2145 0.C039 -0.U0C0

RTOT

1.65367€ 00
8.33032e-01
6.437756-01
5.77120E-CH
5.18921c-01
4.8437ME-01
4.58066E-0C1
4,182u4g-01
3.75617E-01

RTOT

2.603469€ 30
1.03579¢ 00
6.99020e~-0t
5.96 1 4S5E-U1
5.2372uE-U1
b, B6T96L-01
4L.59570e-01
4, 1895501
3.75911E-01

RTOT

3.5560e 0OU
1.2385L4E (0O
T.54266C-01
6. 151 10E-CY
5.28668E-011
4.89221€-01
4.61074E-DO1
L. 1966TE-01I
3.76205€E-01

RTOT

S.u46273E 0C
1.64406E GO
8.6U4757C-01
6.53220E-01
5.38415C-01
L, ou070E-UI
L.,6u082e-Cl
4L.21089E-LI
3.767923E-31
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 1C. EM 0.0500 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 O.lulbl 0.3586 0.3586 1.0010
10C.00 0.2003 O0.2u463 0.2463 0.u4520
150.00 0.238! 0.2171 0.2171 0.2u433
2C00.00 0.26u47 0.2099 0.1999 0.1555
3Co.co 0.3039 0.2069 0.1730 0.0795
4CO.00 0.3420 0.2070 0.1535 O.041U4
SCOo.00 0.3827 0.2085 O.1362 0.0206
7C0.00 D.u47u5 0.2153 0.1056 0.05u2
1000.00 0.6243 0.2299 0.0714 0.00C3
CRO 20. EM 0.0500 EMU  5.00
L EC FRACT FRACTM RMOE
5C.00 0.1435 O.u42u42 O.u242 2.0346
10C.00 0.1963 O.3174 O0.3174 O0.9u476
150.00 0.2283 0.2854 0.2854 0.5551
2CC.00 0.2518 0.2746 0.2736 1.3684
3cc.00 0.2841 0.2655 0.2u486 0.2097
4LCO.00 0.3130 0.2587 0.2289 D.1267
500.00 0.3424 0.2530 0.2113 D.076u4
7CC.00 O0.4105 0.2463 0.i1787 0.0238
100C.00 0.54617 0.2u77 O.1321 0.0322
CRC 30. EM 0.0500 EMU 5.00
L EC FRACT FRACTM RMOE
5C6.00 0.1432 O.u4520 D.4520 3.0579
1C0.00 0.1950 0.3538 0.3538 lall26
}5C.00 0.2254 0.3255 8.3255 0.8644
20C.00 0.2u69 D.3159 0.3159 0.5901
30C.00 0.2769 0.3075 0.2965 0. 346U
40C.00 0.3022 0.2992 0.2783 0.2209
5CG8.00 (3267 0.2907 0.2610 O0.1u37
70G.00 D0.3800 0.2765 0.2288 0.057u4
10C0.C0 0.u902 0.266Uu C.1817 0.0u86
CRC 5C. EM 0.0500 EMU  5.00
L ec FRACT FRACTM RMOE
50.00 O0.1429 077t O.u771 5.1051
1CC.00 0.19u40 0.3909 0.3909 2.4314
150.00 0.2231 0.3700 0.3700 824
20C.00 G.2u430 0.3653 0.3653 1.0357
3CC.00 0.2709 D.3625 0.3560 0.6238
4CC.0C 0.2933 0.3563 0.3430 C.ulu7
50C.00 0.3139 0.3475 0.328LC 0.2860
7€00.00 0.35u48 0.3281 0.2972 0.1388
10C0.00 0.u292 0.30u5 0.2526 0.038¢6

RTOT

1.86545E 0O
1.09414E 0O
8.67056E-01
7.60098E-01
6.45638e~-U01
5.77693E-D1
5.29885E~01
4, 6u4577£-01
4.02766E-01

RTOT

3.13589E 0O
1.62037e 0OC
l.18812E 00
9.92897TE-01
7.95065E-11
6.84532€E-01
6.10558£-01
S5.15137e-01
4.31623E-01

RTOT

4, u3632€E ON
2.14661E 0O
1.50918E 00
1.22570E 0
9 LbyF3L-{))
T.Q1u11E-C!
6.9123CE-01
5.65697E-01
L. 60uBlE-GI

RTOT

6.9u720E QU
3.19908E 0O
2.15131E 0O
1.69129 00
t.24335E 00
1.0051¢E 00
B.52576E-01
6.6681TE-0)
5.18193e-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRC 10. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
5C.0C 0.1706 0.2719 0.2719 2.7840
100.00 0.2169 0.2596 0.2596 1.6607
150.00 0.2437 0.2658 0.2658 1.1958
200.00 0.2637 0.2726 0.2726 0.9299
30C.030 0.2960 0.2820 0.2820 0.6197
4C0.00 0.32u45 0.2872 0.2872 0.u4365
5Cct.00 C.3522 0.2903 0.2903 0.3i29
7CC.00 Q.uf2y 0.29Uu1 0.2831 0«1 744
100C.00 O.u736 0.2960 0.2586 0.0772
CRO 20. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.1702 0.2993 0.2993 5.5824
1CC.00 0.2157 0.2966 0.2966 3.3527
150.00 0.2u415 0.3104 0.3104 2.u4352
20C.00 0.260u4 0.3234 D.3234 1.9138
3C0.00 0.2897 0.3u419 0.3419 te31 11
40C.00 O0.314) 0.3531 0.3531 0.9606
500.00 0.3360 C.3597 0.3597 0.7286
700.00 0.3770 0.3656 0.3650 0. 4405
1octc.oa C.u289 0.3652 0.3u98 0.2389
CRO 30. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
5C0.010 0.1701 0.3098 0.3C98 8.3812
J0c.00 0.2153 0.3117 0.3117 5.0439
15C.0C 0.2408 0.3295 0.3295 3.61u6
20C.00 Ue2593 0.3u62 0.3u62 2.8968
30C.00 g.2878 N.3707 0.3707 2.0006
LCC.00 0.3109 N.3863 0.3863 l.u829
500.00C 0.3312 0.3965 0.3965 l.1u2]
7CC.0C C.3680 0.u4075 0.u075 0.7190
10CC.00 O.4145 D.u4108 O.u4018 g.u098
CRO 5C. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
5C.00 0.1699 0.3187 0.3187 13.9790
1CC.0C 0.2150 0.3251 0.325i 8.u275
156.00 0.2403 0.3469 0. 3469 6.1536
2CC.00 0.2585 0.3672 0.3672 4.8633
3CC.00 0.2862 0.3982 0.3982 3.3812
4CC.00 0.3084 O.4175 0.4195 2.5275
5CC.00 0.3276 Q.u4348 C.u3u8 19664
7CC.00 0.3612 D.u453%9 0.u4539 1.2767
100C.00 0.4033 N.u4658 C.ubti 0.7557

i I

RTOT

2.59855€ G0
1. 7u591E 00
1.41677E OC
1228359 GO
1.00231E CO
B8.62246E-01
T.64567E-01
6.34322E-01
5.17383L-C1

RTOT

L,69711E QO
3.0063t 0O
2.35982€ OC
1.99380t 0O
1.55987e 00
1.29665E 00
1.11580€e 0O
8.80390e-0t
6. T7T3U1E-0I

RTOT

6.79567E 00
4.26612€ OO0
3.30286E OO
2.75922e 00
2.11772e 0O
1. 73106 0O
f.46TUUE OC
1« 126U46E OC
8.37218E-U1

RTOT

1.09928E 01
6.78632E OO
5. 18895 30
4.29005t OO0
3.233u4E (0
2.59988t 00
2.16951F 00
1.6185% 0O
1.157USE GO



EFFECTIVE

CRC
L

50.00
100.06
150.00
2CC.00
300.00
406.00
5CC.00
7CC.CC0
10C0.00

CRC
L

5G. 00
10C.00
15C.0C
200.00
300.C0
L0C.CO
500.00
7CC.00

100C.00

CRC
L

50.00
10C.00
150.00
200.00
3g0.00
4GC.00
56C.00
7C0.0C

100C.00

CRC
L

50.00
1CC.CG
15C6.00
2C0.0C
3C0.00
4Lg.00
5CC.C0
7CC.00

10C0.00

iC.

2C.

3C.

50.

ENERGY

EM
EC

O.1843
0.2285
0.2549
D.2749
0.3066
0.3327
0.3559
0.3974
O0.u562

EM
EC

Ne1841
0.2278
0.2538
0.2733
0.3038
0.3285
L.3u499
0.3870C
O.u351

EM
EC

O.18u01
0.2277
0.253u
0.2728
0.3029
0.3271
0.3480
0.3836
0.u288

]
EC

0.1839
0.2275
0.2531
0.2724
0.3022
0.3260
1.346u
0.3810
0.u240

CUTOFFS

0.1000
FRACT

0.2250
0.2u432
0.2636
0.28C3
N.30u46
0.3211
0.3329
O0.3u481
0.3604

0.1000
FRACT

0.2394
0.2634
0.2888
0.3101
De.3421
0.3652
0.3827
O.u071
0.u286

0.)000
FRACT

O.2u46
0.2710
0.2986
0.3217
0.3574
0.383¢6
0.u40u0
0.u337
0.u619

0.1000
FRACT

0.2493
0.2774
0.3069
0.3318
0.3708
0.4001
04234
0.u45388
D.u9us

-227-

SAMARTUM  SLABS

EMU
FRACTM

0.2250
0.2u432
0.2636
0.2803
0.30u6
0.3211
0.3329
0.3u481
0.360u4

EMU
FRACTM

0.2394
0.2634
0.2888
0.3101
0.342t
0.3652
.3827
0.u4CT71
0.u286

EMU
FRACTM

J.24u6
0.2710
0.2988
0.3217
0.357u
0.3836
0.u4Cu0
0.4337
0.u4619

EMU
FRACTM

0.2490
0.2774
0.3069
0.3318
0.3708
0.4CO0H
O0.u4234
D.u4588
0.49u46

5.C0
RMOE

5.0697
3.u4453
2.6850
2.2128
1.6256
1.2623
t.0408
0.6820
0.396u4

5.00
RMOE

10.1535
6.9172
5.4069
L.uboy
3.3i105
2.5957
2.10u2
leu668
N.9237

5.00
RMOE

15.2378
10.3875
8.1275
6.7267
4,9738
3.9288
3.1975
2.2513
14480

5.00
RMOE

25.4039
17.3321
13.5712
11.2407
8.3619
6.595Uu
5.3834
3.8179
2.4955

RTOT

3.42371E UG
2.51C94E OC
2.09757€E 00
1«83748E 0OC
1.50360E OU
l.28755E 00
113244 OO
9.20672£-01
7.26732€-01

RTOT

6.41028E 0O
4.59440E 3C
3.77599E 00
3.2633u4¢ CC
2.60897E 00
2.18870E OC
1.88918E 0O
1484551 0OC
1.12058t 0OC

RTOT

9.39685E 00
6.677T87E 0O
S.u5u41E OUL
4,68920€E GO
3.7T1434E 00
3.08985C 0O
2.64592¢ 00
2.04843E OO
JoSILULYE U0

RTOT

1.53700C O1
1.08448E U1
8.81125€ OO
T.54091E CO
5.92508E LU
4.89216E OO
4.159u40c 0O
3.1 7619 0O
2.30214e 00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE
5C.00 c.0817 0.5790 0.5790 0.0785
1CC0.0C 0.1351 0.2367 0.2367 0.0368
150.00 0.2822 D.121U4 0.09t6 0.0007
200.0C D.3410 0.1196 0.03u8 0.0001
30C.00 D.u0u7 0.1354 0.0097 0.0400
4C0.00 N.u4533 D.i512 0.0051 C.0G0o0
50C.00 0.4992 O.16uL7 0.0033 0.0000
7CC.00C 0.5889 N.1869 c.ao17 -0.0000
100C.00 0.7226 0.2130 0.0008 -0.0000
CRO 20. EM 0.0253 EMU 10.00
L £c FRACT FRACTM RMOE
50.00 0.0811 0.7160 0.716C 0.1981
1C00.00 0.1290 0.3733 0.3733 0.0759
150.00 0.2029 0.1556 0. 1556 0.0159
20C.00 0.3186 0.1286 0.0672 0.000u4
3cC.00 0.3969 C.) 377 0.0193 0.0000
4C0.00 O.uu87 0.1524 0.0102 0.0000
5CC.00 J.u4959 O.1654 0.0C67 0.0000
7C0.CC 0.5869 0.1873 0.0C3u .0000
J0CG.00 0.721u 0.2132 0.0016 -0.00C0
CRC 3C. EM 0.0253 EMu 10.CO
L EC FRACT FRACTM RMOE
5C.GO0 0.c809 0.7773 0.7773 0.2977
1CC.CC 0.1273 0.u629 D.u4629 O.3145
15C.00 0.1803 0.2023 0.2023 0.0u06
200.00 0.2988 0.1385 0.0970 0.001!
3C0.00 0.3894 C.tLu0t 0.€286 0.0000
LCC.0n C.blubu2 0.1536 0.0152 0.0000
500.00 0.u927 0.1662 g0.ci100 0.0000
7CC.00 0.58u49 0.1877 0.0C51 0.0000
106C. 00 0.7203 G.2134 0.0C24 -0.0000
CRO 50. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE
5C.00 0.0807 0.83u45 J.8345 0.u968
1nc.00 0.1259 0.5732 0.5732 0.1916
15C.00 0.1701 0.2825 C.2825 g.0817
2CC.00 D0.2668 0.1605 0.1u489 0.005t
30C.00 0.3750 N0.1u449 0.0u68 0.0a01
4C0.00 0.u4353 0.1560 0.0251 0.0000
500.00 C.u862 01617 0.0165 0.0000
7CC.00 t.5809 N.1884 0.C085 0.0000
100C.00 0.718C 0.2137 0.C039 -0.00e0

RTOT

1.54526E 0C
7.68u457E-01
5.99u43g-01
S.4u4839E-01
5.00049E~-01
L, T2u7uC-U1
4L.50214E-CY
L.1U4520E-O!
3.74235E-01

RYOT

2.u49828t 0OC
9.71213k-G1
6.5u5689E-01
S.6386UE-UI
5.04923E-0U1}
4,7u899c-0!
L,517T19E-U!I
4.15231E-01
3.7u529t~01

RTOT

3.u5129€ GC
1. 17397 0O
7.099234E-UI
5.82888€e-01
5.09796E-01
4, 77324E-01
4,.53223E-01
4.15942E-01
3.7u823E-01

RTOT

5.3573%e OO
1.57948€ 040
8.20u25E-U1
6.20938E-01
5.12543E-01}
L.821 73t-01
4.56231£-CI
U. 1 7365E-U1
3. 7541 1E-CI
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10« EM 0.0500 eMU 10.00
L tC FRACT FRACTM RMOE
5C.00 O0.1431 N.3887 0.3887 1.3879
100.00 0.19u9 0.2653 0.2653 0.6391
150.00 0.2255 0.2215 0.2215 0.3747
20C.00 0.2u7y 0.2015 0.2C15 0.2500
300.00 0.28u8 D.1814 0.1814 0.1258
400.00 0.3285 0.1709 0.1709 0.0583
50G6.00 0.u291 0.1683 0.1683 0.0103
70C.0C 0.6103 0.1837 0.1238 0.000u4
100C.00 0.7730 0.2068 0.C791¢ 0.0000
CRC 20. EM 0.0500 EMU 10.00
L ec FRACT FRACTM RMOE
5C0.0C 0.1428 O.4u450 O.u4u450 2.7808
16C.00 0.1937 0.3368 0.3368 12959
)50.00 D.2226 0.2981 0.2981 0.7772
20C0.00 0.2423 0.2795 0.2795 0.5355
300.00 0.272% 0.2569 0.2569 0.3008
40C.00 N.2990 0.2395 0.2395 0.1812
500.00 0.3283 0.2257 0.2257 N. 1068
7CC.D0 0.u5u3 0.2114 0.2114 0.0121
10CC.00 0.6634 0.2228 O.1475 0.0003
CRC 30. EM 0.0500 EMU 10.60
L EC FRACT FRACTM RMOE
50.00 O.1427 O.u677 C.u677 L.,1736
JGC.00 0.1933 0.3708 0.3708 19530
150.00 0.2217 0.3392 0.3392 11792
200.00 0.2u07 0.3250 0.3250 0.8202
30G.00 0.2685 0.3064 0.3064 O.lu7u2
400.00 0.2919 0.2893 0.2893 0.3003
50C.00 0.3149 0.2732 0.2732 0. 1949
TCC.00 C.3711 0.2480 0.2480 0.0716
100C. 00 0.5780 0.2400 0.2049 0.0019
CRC 50. EM 0.0500 £LMU t10.00
L EC FRACT FRACTM RMOE
5C.00 Da.1u27 0.u875 0.u875 6.9594
10C0.00 D.1930 C.u038 0.uC38 3.266)
150.00 0.2210 0.3825 U.3825 1.9823
2C0.00 0.2394 0.3757 0.3757 1.3895
3CC.00 0.2657 0.3672 B.3672 0.8200
400.00 D.2869 0.355] 0.3551 0.5368
50G.00 0.3062 0.3u405 0. 3405 0.3675
70C.00 0.3449 0.3109 0.3109 0.1772
10CG.00 D.u385 N.2782 0.2782 0.0345

RTOT

1. 707592 0O
9.53731-01
7.40225E-U1
6.uuuh6E~-01
S5.4T69UE-D!
4.93320€e-01
4,.56422E~-01
4,.07429E-01
3.61840E-01

RTOT

2.97802E 40
47997 GO
1.06129 00
8. 77245F-01
6.97121E-01
6.00199E-L1
5.37095&£-U1
4,.57989E-U1
3.90696E-C1

RTOT

L,2u8u6E OO
2.00621E OC
1.38235€ GO
1. 11004 0O
8.465u8L~01
7.070/8E-D01
6.1 7T768E-UI
5.08549€-01
4,19553E-U1

RTOT

6. 78934E OC
3.05868E 10
2.,02448E CU
1.57564E CO
lo14540C UG
9.20837E-01
7.792113E-Cl
6.09667e-01
b, 77266E-UI
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10 EM D.0750 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 C.1701 0.2857 0.2857 3.8828
100.00 8.2155 D.2754 D.2754 2.3074
150.CC 0.2u412 0.2823 0.2823 16618
200.00 0.2599 0.2891 0.2891 12957
300.00 C.2889 D0.2965 0.2965 0.8762
4CC.00 0.3129 0.2979 0.2979 0.6352
50G.00 0.3345 0.2959 0.2959 C.u778
7CC.00 0.3750 0.2876 D.287¢6 0.2837
1000.00 C.uu07 0.2736 0.273¢6 0.1268
CrRO 20C. EM 0.0750 EMu t10.C0
L EC FRACT FRACTM RMOE
50.00 D.1699 0.3075 0.3075 To7741
10C.00 0.2150 0.3071 0.3071 h.6327
15C.00 0.2u03 0.3225 0.3225 3.347u
200.00 0.2585 0.336¢6 0.336¢6 2.6211
300.00 0.2864 0.3559 0. 3559 1.7915
400.00 0.3088 0.3662 0.3662 1.3187
5C0.00 0.3283 0.3710 0.3710 1.0112
700.00 0.3626 0.3712 0.3712 0.6374
1000.00 0.u097 0.3601 0.3601 0. 3451
CRC 30. EM 0.3750 EMU 10.00
L EC FRACT FRACTM RMOE
5C.00 0.1699 .3156 C.315¢6 11.665u4
1C0.00 80.2149 0.3196 0.3196 6.9569
150.00 0.2400 0.3349 0.3389 5.0330
2C0.00 0.2581 0.3565 0.3565 3.9470
300.00 0.2855 0.3822 0.3822 2.7075
4C0.08 0.3074 l.3982 0.3982 2.0012
50C0.C0 0.3263 0.u079 O.uC79 1.5436
70C.00 0.3589 O.u157 O.uit57 D.9899
100C.00 0.u4015 O.4121 D.b121 0.5597
CRO 50. EM 0.0750 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 N.1698 0.3224 0.3224 19.4494
1CC.00 0.2147 0.3302 0.3302 11.6079
}15C.00 0.2398 0.3532 0.3532 B8.u062
2L0.00 0.2577 0.3745 0.37u5 6.5975
300.00 C.28u9 C.u067 g.ug6r7 4.5383
4Co0.00 0.3063 0.u288 0.u288 3.3674
500.00 D.3247 O.lbly O.ulby] 2.6096
700.00 0.3560 O.Lb62M4 O.ub624 1.693u
1000.00 0.3955 0.u709 D.u4709 0.9871

RTOT

2.45818c 0O
t.61360E CU
1.29123E 0OC
1.10877E OO
8.92505E-01
7.61247E-01
6.70920E-
5.52908E-01
4.50119€-01

RTOT

L.S567TUE U0
2.87371E 0O
2.23u427€ 0O
1.87418€E GO
1.u5036E 00
1. 19565 0O
t.02215E CC
7.98975E-C1
6.10036E-01

RTOT

6. 655308 00O
h.13381 30
3.17732e 0O
2.63960E QO
2.00822e 00
1.63006t OC
1.37339¢ CO
1.04534E 1O
7.69954E-01

RTOT

1.08524E 01
6.65ul2E 0O
5.06341€ OO
4L,17043E JC
3.12393c GO
2.49888E LC
2.07586E 0O
1.53718E 0O
t.08979c 0O
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRC 0. EM 0.1000 eMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.1840 0.2324 0.2324 7.1030
1C0.00 0.2278 0.2528 0.2528 4.8027
150.00 0.2537 0.2748 0.27u8 3.7303
200.C0 0.2732 0.2928 0.2928 3.0657
3C0.00 0.3037 0.3186 0.3186 2.2462
4¢d.00 0.3283 0.3356 0.335¢6 1. 7450
500.00 0.3u97 0.3u73 0.3u73 1.4025
7CC.00 0.3867 0.3609 U.3609 0.9623
1000.00 0.4352 0.3677 C.3677 0.5724
CRC 2C. EM 0.1000 EMU 10.00
L £c FRACT FRACTM RMOE
50.00 0.1839 0.2436 0.2u436 14,2145
1C8G.00 0.2275 0.2690 0.2690 R.6227
15C.00 0.2532 0.2957 0.2957 7.4834
200.00 0.2725 0.3180 0.3180 6.1594
3C0.00 0.3024 0.3515 0.3515 4.5300
4C0.00 0.3263 0.3756 0.3756 3.5357
500.00 8.3469 0.3938 0.3938 2.8568
7C0G.00 0.3819 0.4186 0.u4186 1.9887
100C.00 0.4259 C.4390 0.4390 1.26L49
CRG 3C. M C.1000 MU 10.00
L EC FRACT FRACTM RMOE
5C0.00 D.1839 0.2475 0.2u75 21.3259
100.00 0.2274 0.2751 0.2751 4. 4406
150.00 0.2531 0.3035 0.3035 11.2356
200.00 0.2722 0.3274 0.3274 9.2546
3cc.00 0.3020 0.364L3 0.3643 6.8133
4C0.00 0.3257 0.3915 0.3915 5.3261
5C00.00 0.3u460 Oou127 D.u127 bL.3112
700.00 0.3803 .32 O.4u32 3.0150
1006.00 0.u229 O.u713 0.u4713 1.9369
CrRC 50. EM 0.1000 MU 10.00
L EC FRACT FRACTM RMOEL
5C0.00 0.1838 0.2509 0.2507 35.5u67
1C0.00 0.227h 0.2800 0.2800 24,0786
150.00 0.2529 0.3100 0.3100 18.7436
200.00 D.2720 0.3355 0.3355 15.4428
300.00 0.3016 D.3753 G.3753 11.3805
40C.00 0.3252 O.u4054 C.uCsy 8.9U54
5C0.00 0.3453 O.4294 0.4294 7.2197
7TCC.00 0.3791 D.u656 D.u4656 S.066Y4
1080.00 0.4206 0.5019 0.5619 3.2796

RTOT

3.29907E GC
2.39138E 0O
1.98233c 0OC
1.72612E 0O
1.39905€ 0OC
1.18889t 0O
1.03900€ 0O
8.36229e~-01
6.53230E-01

RTOT

6.2856UE 0O
L.LT748UE 0O
3.66075€ WO
3.15198€ 0O
2.50442E 0O
2.090C4E 0O
1.79574E 0O
1.40011E 0O
t.Qu708E OO

RTOT

9.27221£ 0O
6.55830t 0O
5.33917€ 0O
4.57783c 0OC
3.60978C Q0
2.99119C 0N
2.55248E 00
1.963729€ 0O
f.LUOP4E UD

RTOT

152454 U
1.07252€ U1
8. 69602 0O
7T.42955C 00
5.82052E 0O
4,793u49t UU
4.06597E QU
3.091 74E 30
2.2286hE QO



EFFECTIVE

CRO
L

50.00
1CC.00
150.00
20C.00
3Ct.00
4C0. 00
500.00
700.00

10CC.0C

CRQ
L

5C.00
10C.00
150.00
200.00
300.00
.4gC.00
5CC.00
7GC.00
10CC.0C

CRO
L

56.00
1CC.00
15C.00
200.00
3Cc.00
4C0.00
500.00
70C.00

10€C.00

CRO
L

5C.00
100.00
156.00
200.00
3cc.00
400.00
500.00
70C.00
10CE.00

lD'

20.

30.

50.

ENERGY

EM
EC

£.0553
0.0996
D.1456
0.1968
0.2721
0.317h
0.35u8
O.u216
0.5118

EM
EC

0.0530
0.0930
0.1320
O0.1754
0.2579
0.3092
0.3u486
O.u175
0.5093

EM
EC

0.0522
0.0908
0.1273
0.1660
0.2u62
O0.3014
0.3u427
O.b1 3y
0.5069

£EM
EC

0.0517
0.0890
0.1235
0.1580
0.2295
0.2873
0.3313
0.u4055
0.5019

CUTOFFS

0.0253
FRACT

0.6684
D.u8u7
O.2464
O.1456
0.1288
O.1427
0.1572
0.182%
0.2089

0.0253
FRACT

C.7u51
0.6375
0.3785
0.2011
0.1360
0.1u51
0.1585
0.1826
0.2092

0.0253
FRACT

0.7752
0.7125
O.ub662
0.2534
O. 14U
O.1u476
0.1599
0.1832
0.2095

0.0253
FRACT

0.8013
0.7865
0.5735
N.3377
0.1623
g.153u4
0.1628
0.1843
0.2100

-232-

SAMARIUM  SPHERES
EMU  3.00
FRACTM RMOC
O.6684 D.40u8
D.4B8u4Y 0.0728
D.2u37 0.0u07
0.1135 0.0124
0.0293 0.001)
0.0135 0.0002
0.0088 0.0001
0.00u9 0.0000
0.0024 0.0000
EMU 3.00
FRACTM RMOE
O.745} 0.9052
0.6374 O« b6l
0.3781 0.0893
0.1891 O.0ut1
0.C558 0.0335
0.0266 0.0usé6
0.0175 0.0001
0.CC97 0.Ct00a
0.00u9 0.0000
EMU 3.00
FRACTM RMOLE
0.7752 l.uC79
O0.7124 0.2200
O0.u4660 0.1360
0.2u72 0.0731
0.0792 0.0076
0.0391 0.0012
0.C260 0.0003
C.0145 C.00o0o
0.CG73 0.0000
EMU  3.00
FRACTM RMOE
0.8C13 2.4137
g.7865 0.3674
0.573u 0.2282
0.33u8 0.1366
0.1178 0.0210
0.0625 0.C0031
0.0u24 0.0007
0.0240 0.0000
0.0121 0.0000

2BW 5 0

RTOT

3.3976¢€ QO
1.U4957U4E GO
9.26L485E-C1
T«31041E-0!
6.106%71E-ClI
5.64756E-01
5.34120E-01
4,899 72E-UI
houhb66UE-T

RTOT

5.993u40€ QO
2.27254F 00O
1. 17954E 0N
8.21682£-0¢
6.29188E-01)
5.72511E-01
5.38871E-01
hoQ2371C-01
L.USTHIE-UI

RTOT

8.58913€ CC
3.04934E 0O
1.43259E U
9.12323e-01
6.4768UE-DI
5.80266E-01
5.43622e-0C1
L.9u770E-C)
h.u6834E-C1

RTOT

1.37806€ 01
4.60293 0OC
1.93869c 0OC
1.0936CC OC
6.8u678EE-C!
5.95776£-01
5.53125€-U1
4.99569E-0}
L, u4900kE-~Ot




EFFECTIVE

CRC
L

5C.00
1C0.00
150.00
20C.00
3CC.00
L0C.CO
500.00
70C.00
10€C.00

CRC
L

50.00
10C.00
15C0.00
2CC.00
3pc.00
4CC.0C
5CC.00
7CC.N0O

10c0.00

CRGC
L

5C.00
1CC.00
150.00
2CC.00
30c.00
4C0.00
50C.00
7CC.00
100C.00

CRC
L

50.00
1CC.00
15C.00
200.n0
3cc.00
40G.C0
560.60
7C0.00

100C.00

l[:.

20.

3c.

SD.

ENERGY

EM

EC

0.0973
0.1514
0.1832
0.20u4u
0.233N
0.2557
0.2770
0.3201
D394

EM
EC

0.0966
O.1487
C.1804
0.2009
0.2272
0.2u68
0.2642
0.2972
03491

EM
EC

0.0964
Nellu78
D.1793
0.1996
0.2251
1.2435
0.2595
0.2887
0.3316

M
EC

0.0962
O.1u71
0.1785
0.1985
0.2233
0.2u407
1.2556
0.2817
0.3175

CUTGFFS

7.0500
FRACT

0.u670
0.2874
0.22u48
0.2066
0.2032
0.2076
0.2123
0.2217
0.2362

0.0500
FRACT

0.5223
O.3445
0.2750
0.2542
N.2531
J.2542
0.2575
D.2614
0.2653

0.0580
FRACT

0.5u438
0.3700
0.3000
0.2800
£.2783
0.2842
0.2885
0.2924
0.2926

0.0500
FRACT

D.5623
0.3948
0.3251
0.3072
0.3103
0.32733
0.3277
0.3353
0.3357
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SAMARTIUM SPHERES
MU 3.00
FRACTM RMOE
C.ub70 1.5300
0.2869 0.9173
0.2103 0.6218
0.1819 0.u596
U.1675 0.2744
C.1643 0.2041
O.1617¢ O.lukd
0.1539 N.0r12
0.1350 0.i5203
MU 3.00
FRACTM RMOE
0.5223 3.0038
0.34845 1.8675
L2665 12786
u.23g7 0.9557
0.2268 0.6315
0.226C 0.u4570
0.2249 0.3u420
0.219u De1972
0.2052 0.0823
EMU 3.060
FRACTM RMOE
0.5u438 4.5075
0.3700 2.8187
0.29u40 19367
0.2685 14535
0.2607 0.9712
N.2628 C.7138
0.2638 O.54L45
0.2609 0.3317
C.2490 B.1597
tMU 3.00
FRACTM RMOE
0.5623 7.5152
0.3938 L.7198
0.3213 3.2533
0.2997 2.4499
0.2983 1.6524
0. 3056 1.229u4
0.3107 0.9524
0.3135 0.6051
0.3064 0.3242

2BW 5 B

RTOT

3.55335E U0
1.90640CE 03
1.36uibE UO
1.12843€ 00
9.128G7E-CI
7.96273e-01
T.17UQUE-DOI
6.12963L-01
S5.19uk6C~-01

RTOI1

6.34914C 0L
3.10334E 0O
2.05631€ 0OC
l«61564E ([T
1.230018 LO
1.03411£ 0C
9.0uB66E-DI
7.39004E-DN
5.97425L-01

RTOT

9. 14493 OC
L.30028e 0O
2.7u859c 00O
2.10286£ GO
1.548C1E OC
1.27194E 0iC
1.09224e 0OOC
8. 650u45E-C1
6.75403€-01

RTOT

l.47365E 01
6.69L416E GU
L,133138 OO
3.07729€ LG
2.18u02c8 00
t.747620 UC
1.46698E LU
1117130 GO
8.31360€-01




EFFECTIVE

CRG
L

50.00
1CC.00
150.00
2¢C.00
300.00
LCGC.00
5C0.00
7CC.00
100C.00

CRO
L

5C.00
1CC.00
15C.00
2CC.00
3CC.00
LGC.00
500.00
70C.0C
10CG. 00

CRC
L

50.00
1C0.00
15C.00
200.00
30c.00
4CO0.0C
5C0C.00
7ac.co

1060. 30

CRO
L

5C.00
100.00
15G.N0
2CC.0C
300.00
LOc.cc
500.00
1CC.0C
yjocc.nc

10.

20.

3.

5C.

ENERGY

EM
EC

C.1200
0.1687
0.1965%
0.2150
0.2u03
0.2593
0.2760
0.3056
0.3u57

EM
EC

O0.1196
0.1678
O.19u45
0.2123
0.2366
0.25u49
D.2706
0.2978
0.3330

EM
EC

0.1195
0.1675
C.19ul
N.2114
C.2354
C.253n
0.2688
0.2951
0.3286

EM
cC

J«119L
0.1672
0.1935
0.2107
0.23u43
0.2521
0.2672
0.2929
0.3251

CUTOFFS

0.0750
FRACT

0.2866
0.2088
0.2013
0.2086
0.2293
0.2466
0.26384
0.2809
g.3017

0.0750
FRACT

0.3095
0.2313
0.22L9
0.2339
0.258i
0.2770
£.2960
0.3222
0.3493

0.0750
FRACT

0.3180
0.2u401
0.23u46
C.2u4u6
0.2708
0.2938
0.3129
0.3427
0.3752

0.0750
FRACT

0.3251
B.2477
0.2432
0.2543
0.2826
0.3078
0.3291
0.3635
O.u024
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SAMARIUM  SPHERES
EMU 3.CO0
FRACTM RMOE
0.2866 3.7359
0.2088 2.5341
0.2013 1.9253
0.2086 1.5760
0.2228 1.2067
0.2325 0.9859
0.2u02 0.8227
0.2513 0.5922
0.2608 0.3740
EMU  3.030
FRACTM RMOE
0.3095 T.4775
0.2313 5.07986
0.2249 3.9D27
0.2339 3.2210
0.2550 2.L4769
0.271u 2.0375
0.2847 te7148
0.3C50 1.2620
0.3252 0.8366
EMU  3.00
FRACTM RMOE
0.3180 11.2188
0.2u401 7T.663]
0.2346 5.8792
D.24u46 4.8656
0.2689 3.7u84
0.2886 3.09089
0. 3050 2.60386
0.3305 leQ3L7
0.3578 t.3029
MU 3.00
FRACTM RMOE
0.3251 18,7017
C.2477 12,7223
0.2432 9.8321
0.2543 8.1532
0.2815 6.2924
0.30u6 5.1987
0.3241 4,3980
0.3558 3.2800
0.3912 2.2370

2BW 5 0O

RTOT

4.29028t UC
2.79380E 0O
2.22426E 0O
1,924 15 GO
1.5830%9E CO
1.37122€E CU
1.21820C un
1.0055%E CC
8.0621 E-01

RTOT

7.9343CE GO
L.96216E GO
3.8412uE OO0
3.25716E GO
2.60290€ OC
2.20283€ 0C
1.91750€ U0
1.52728E 00
1.1697uE U0

RTOT

J15783E 01
7.13052e 00
5.45822€ 03
4.590¢7E OU
3.62271E GC
3.03445€ GC
2.61680E 0O
2.0u897€ GO
1.53327€E GG

RTOT

1.8866uUuE D1
1.1u672E Ot
8.69217E 0OC
7.25618E 0O
5.66233c UG
L.69768E OC
L,01541E QC
3.09235e OO
2.26032£ 08



EFFECTIVE

CRQO
L

5C.00
100.00
15C.00
200.00
30C.00
400.00
5CC.00
7CC.00
106C.00

CRO
L

50.00
1CC.00
150.00
2C0C.00
300.00
40C.00
5CC.00
7CC.00

10C0.00

CRO
L

50.0C
1CC.0N
150.00
200.00
300.00
4Cco0.00
5cC.00
7ct.cOo
10C0.00

CRQC
L

5C.00
1C0.00
15C.00
200.00
3C0.00
4CO.00
5C0.00
7€C.00
1060.00

lG.

20.

3g.

50.

ENFERGY

EM

EC

C.1319
O0.1777
0.2030
0.22006
0.2u467
0.2678
0.2864
0.3176
0.3563

EM
EC

B.1316
et 771
0.2020
0.2192
O0.24u4l
0.26u45
0.2819
0.3115%
0.3481

£EM
EC

O.1316
C.1770
0.2017
0.2187
0.2437
0.2631
0.2804
0.3095
O0.3453

EM
EC

0.1315
0.1768
C.2015
0.2183
0.243%
0.2625
0.2793
0.3078
C.3430

CUTOFFS

0.1000
FRACT

019714
0.1693
f.1770
0.1903
0.2168
0.2397
0.2599
0.2945
0.3349

0.1000
FRACT

0.2104
0.1807
0.1898
J.20u6
0.2342
8.2599
0.2825
0.3216
0.3695

0.1000
FRACT

O.21kY4
0.18u49
O.19u6
C.210t
0.2410
0.2679
0.2918
0.333)
D.38u49

0.10080
FRACT

0.21178
0.1885
0.1987
D.2149
0.2469
O0.27u9
0.2979
0.3u435
0.3970
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SAMARIUM SPHERES
tMy  3.00
FRACTM RMOE
C.1991 6.2154
0.1693 4,5995
0.1770 3,7725
0.1903 3.2576
0.2168 2.5966
0.2397 21559
0.2599 1.8274
0.2892 1.3984
C.318Yu O0.924Y4
EMU  3.00
FRACTM RMOE
0.2104 12.u4385
C.1807 9.2257
0.1898 7.5873
0.2Cu46 6.5697
0.2342 5.2672
0.2599 L.L4Gu2
0.2825 3.76u5
C.3196 2.8976
0.3610 2.0963
EMU 3,00
FRACTM RMOE
O0.214Yy 18,6616
0.18u49 13.8518
0.19u46 11.4005
0.2101 9.8810
0.2410 T.9377
0.2679 6.6525
0.2918 5. 7000
0.3312 4,.3782
0.3792 3.2001
eMu 3,00
FRACTM RMOE
0.2178 31.1075
0.1885 23.1039
0.1987 19.0293
0.2149 16.5013
G.2u69 13.2788
0.2749 11.1u486
3.2999 9e5724
0.3429 7.u4009
0.3955 5.4103

2BW 5

RTOT

5.0903ut
3.71825E
3.13125E
2.78u438E
2.34732€
2.05560€
1.83690¢
1.521 19¢
1.21287E

RTOT

9.61567E
6.88uU4BE
5.72255E
5.03926¢k
b, 183u6E
3.61599E
3.19295¢t
2.58787¢
2.00122E

RTOT

JsWikU}0E
I .00S15E
8.31385k
Te294 ) 4E
6.017¢0C
S5.17639¢
L4.5u4900€
3.65395E
2.78957¢€

RTOT

2.3191 7€
1.638u48E
1.34965E
1.18039¢k
9.69189¢
8.29719L
7.26110E
5.7861t¢E
4.36626E

Co
oc
ge
0o
0o
o]
au
0G
ce

gc
0o
Go
00
ac
oo
co
Ca
GC

gt
Ot
03
oa
oc
0o
on
GG
oo

01
01
al
al
ac
uc
0y
Co
co
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2Bw 5 0

CRC 1C. EM 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.C0 0.0522 0.6568 0.6568 0.u827 3.37756E OC
10GC.0C 0.0937 O.u8u8 D.u8u4B 0.0733 1.49377€ GC
15€.00 C.1u456 C.2u62 0.2u37 0.0u407 9.26239E-01
206.00 0.1968 C.1u456 0.1135 0.012u 7.31005E-01
3cc.00 0.2721 0.1288 0.0293 0.001" 6.106920E-11
4CC.00 O0.3171 C.l1u427 0.0135 0.0002 5.6U4756E-01
50C.00 0.35u8 C.1572 0.0088 0.000! 5.34120E-T1
70C.00 O.u21t6 0.1821 0.C0ug9 0.0000 4,89972E-0l
10CC.00 0.5118 0.2089 0.C02u 0.0000 L Uu66UE-TI
CrRC 2C. EM 0.0253 EMU 5.00
L EC FRACT FRACTM RMOE RTOT
5C.00 0.0515 0.7384 0D.7384 0.9989 5.97328E GG
10C.00 C.C898 0.6378 0.6378 C.tu7] 2.27057e QO
15C.00 C.1320 0.3784 0.3782 0.0893 1.17929€ 0OC
200.00 O0.1754 0.2010 0.1891 O.0u11 8.216U5E-01
30GC.00 0.2579 C.1360 C.03558 £.0035 6.29187E-0i
400.00 0.3092 C.1u51 0.3266 0.0006 5.72511E-01
50C.00 0.3u486 0.1585 0.0175 0.0001 5.38871E-01
7CC.00 D.u175 0.1826 0.0027 0.06000 4.923701E-01
10CC.00 C.5093 0.2092 0.0Cu49 J.0000 b, uS57Th9E-CI
CRO 3C. EM C.0253 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.980 0.0513 C.7705 0.7705 1.5151 8.56901E 0O
1C0.CO 0.0886 0.7127 D.7127 0.2210 3.0473¢6E 0O
150.00 C.1273 O.u661 D.ub661 0. 1360 l.43234E 0OC
200.00 C.1660 0.2533 0.2472 0.073¢ 9.12286€E-01
3CC.0D 02462 Cetlu 0.0792 0.0076 6. uT683E-0]
ucgc.00 0.3014 De.ll76 0.0391% 0.0012 5.80266E-01
5C0.00 0.3u27 C.1599 0.0260 0.0003 5.u43622E-C1
700.00 O.013u 0.1832 0.01u45 0.0000 4.9u770t~-01
100C.00 0.5069 0.2095 0.C073 0.0000 4. 4683LE-01
CRO 5C. EM 0.0253 EMu 5.00
L EC FRACT FRACTM RMOE RTOT
5C. 00 0.0511 0.7984 0.7984u 2.5u483 1.37605E D1
160.00 c.o0877 D.7867 C.7867 0.3688 4,60096E UO
150.00 0.1232 0.5734 C.5734 0.2283 1.938u44g QOO
2C0.00 0.158} 0.3377 0.33u48 B.1366 1.09357e 00
300.00 1.2295 0.1623 C.1178 0.0210 6.84677E-01
4Cg.00 0.2873 0.153u 0.0625 C.0c31 5.95776E-C1
500.00 0.3313 0.1628 0.Cu2u 0.0007 5.53125&-01
70C.00 0.u055 0.18u43 0.C2u0 0.0300 4.99569E~UI

10CL. 00 0.5019 0.2100 0.0121 C.pooo Lou90ue-01




EFFECTIVE

CRC
L

50.00
10C.00
15C.00
200.00
3co.00
430.00
50C.00
700.00

10C0.00

CRO
L

50.00
§1C0.00
150.00
20GC.00
300.00
4CO0.00
500.0C
70C.00

100C.00

CRC
L

50.00
100.00
150.00
240.00
300.0C
40c.00
50C.00
760.00

1006.00

CRC
L

56.00
16C.00
15C.00
20C.00
3CC.00
4C0.00
500.00
706.00

100C.00

IU.

2[-]‘

3C.

5C.

ENERGY
£M
EC

0.0963
O.1476
C.1812
0.20u43
0.2380
0.2633
0.28u43
0.3270
0.4001

EM
ec

0.0961
O.1u468
0.1791
0.2005
0.2285
0.2505
0.2678
0.3004
0.3520

EM
EC

0.0961
0.1465
0.1784
0.1992
0.2257
0.2455
0.2618
0.2907
0.3333

EM
EC

0.0960
O.1463
Ge1779
0.1982
0.2236
0.2417
G.2569
0.2827
0.3184

CUTOFFS

FRACT

04853
02944
0.2167
0.1931
C.1886
0.1960
0.2036
0.2168
0.2342

0.0500
FRACT

0.533¢6
0.3510
0.2721
0.2470
0.2u405
0.2u453
0.2503
D.2568
0.2630

0.0500
FRACT

0.5519
0.3755
0.2988
0.2753
0.2714
0.277y4
0.2829
0.2885
0.2904

0.0500
FRACT

0.5674
0.3977
0.3249
0.30u7
0.3062
0.3158
0.3238
0.3324
0.3340

FOR
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SAMARIUM SPHERES
EMU  5.00
FRACTM RMOE
0.u4853 1.8388
0.2941 1.1066
0.2167 C.7049
0.1931 0.u4912
0.1886 0.2810
0.1854 0.1847
0.1775 0.1306
O.1624 0.0643
0.1379% C.0183
LMy 5.00
FRACTM RMOE
0.533¢6 3.6789
0.3510 2.22u46
0.2721 44018
0.2470 1.0301
0.2405 0.6386
0.2449 O.4363
0.2399 0.3267
0.2287 D.1888
0.2095 0.07&8
£EMu  5.00
FRACTM RMOC
0.5519 5.5189
0.3755 3.3425
0.2988 2.1762
0.2753 1.5683
C.2714 0.9735
0.2774 0. 7000
0.2772 0.5288
0.269%6 0.3229
0.2534 0.1559
EMU  S.00
FRACTM RMOE
0.5674 9.1792
0.3977 5.5787
0.3249 3.6U469
0.30u47 2.6432
0. 3062 1.7013
0.3158 12267
0.3214 0.9366
0.3209 045963
0.3104 0. 3203

2BW 5 0

RTOT

3.41490C 00
1.80013E OO0
1.28063E OU
1.061 74 0O
8.67T490E-(I
7.65288E-01
6.95298t-U1
6.00714E-01
5. 14235€E-0)

RTOT

6.21070C 0OC
2.99707e 00
1.97291E 00
. 5U895E UC
1.18549t UG
1.00312E Q20
8.82670C-11
7.26955€E-1)
5.9218uC-01

RTOT

9.006L49E 00
horouaie OC
2.66518E 00
2.0361 7L Ul
150350 OO0
1.24096€C 00
1.07004E 0O
8.52975e-0)
6. 701620~

RTOT

1.45981E 3
6.58789c 0N
L.04Q73L UG
3.01060€ QG
2.13950e 00
171663 0OC
.44 78 OO
1.10508E 0O
8.26119E-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 5 &

CRC 1tC. EM 0.3750 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.0C B.1197 0.2960 0.2960 L.7819 L,14923E OO
100.00 C.1679 0.2160 0.216C 3.2272 2.662LTE GU
150.00 O.19u7 0.206u4 0.2064 2.4439 2.10113 GO
20C.00 C.2125 0.2117 0.2117 1.9961 1.80897E GO
3CC.00 0.2377 0.2280 0.2280 14751 1.48204€ CO
4CC.O00 0.2575 0.2u422 0.2u422 11562 1.28227€ 04
50C.00 0.2750 0.2535 0.2535 0.9320 1.13968E U3
7CC.00 0.3067 0.2708 0.2708 0.6303 9.43879£-01
100C.00 0.3529 0.2898 0.2898 0.3575 7.62380E-01
CRG 20. EM 0.0752 EMU  5.00
L EC FRACT FRACTM RMOE RTOY
5C.00 0.1195 0.3149 O0.31u9 9.5680 7.79325E 0C
100.00 Nel&6Th 0.2360 0.2360 6.4753 L.83043E U0
15€.00 0.1938 0.2287 0.2287 4,9236 3.71811 00
2CC.00 0.2111 0.2367 0.2367 4,0387 3.14197E GO
3pC.B0 0.2352 0.2587 0.2587 3.0125 2.50185E UC
4CC.00 0.2537 0.2778 G.2778 2.3876 2.11389e GO
5CC.00 0.2698 0.2934 D.2934 1.9508 1.83898L CO
7CC.00 N.2977 0.3172 0.3172 1.3701 l.u6557E OC
JCCC.00 0.33u6 0.3u425 0.3u425 0.8561 1.125%21€£ 040
CRO 30, EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE RTOT
50.0C O.1194 0.3218 0.3218 14.3539 l. 14373 Ol
18C.00 0.1672 0.2434 0.243U4 9.7250 6.99879€ (O
15C.00 C.1935 0.2375 0.2375 7T.4027 5.33509€ CG
20C6.00 0.2106 0.2468 0.2u68 6.0813 L. 47u98E CC
3C0.00 0.23uk4 0.2717 0.2717 L.5486 3.52165k GC
410C.00 0.2525 0.2935 0.2935 3.6178 2.9u550t G0
500.00 C.2¢81 0.3116 0.3116 2.968] 2.53828L 0O
7C0.00 C.29u8 0.33729 0.3399 2.1072 1.98725E C
1000.00 C.3293 1.3706 0.3706 1.3503 1.489LuE OC
CrRO 50. EM 0.0750 eEMu  5.00
L EC FRACT FRACTM RMOC RTOT
50.00 O.1194 0.3275 0.3275 23,9254 1.87253c Ol
1CG.00 O0.1671 0.2499 0.2u499 16,2229 l.13355E U1
150,00 0.1932 D.2u451 0.2u45]1 12.3613 8.5690uE U0
2C0.00 0.21U02 0.2558 0.2558 101651 7.14099E 00
300.0C 0.2337 0.2834 C.2834 7.6217 5.56127e 006
4CO0.Co 0.2516 0.3078 0.3Cc78 6.0788 L,60874E OO
500.00 0.2668 0.3286 0.3286 5.0025 3.9368%9c UC
7CC.00 D.29271 03620 0.3620 3.5798 3.03063E GO

18006.00 0.3253 0.3998 0.39938 2.3354 2.21649E QOC




EFFECTIVE

CRC
L

50.00
10C.00
15C.00
20C.00
3CcC.00
4C0.00
50C0.00
T00.00
1oco.0c

CRC
L

50.00
10G6.00
15C.00
2CC.00
300.00
400.00
5C0.00
7CC.00

100C.C0

CRC
L

50.00
100.00
15C.00
200.00
30C.00
4C0.00
5C0.00
7CC.0C

100C.00

CRC
L

50.00
100.CO
15C.00
2CC.00
30C.00
4CG.00
5C0.00
70C.00

10cc.00

IC.

ZD.

30.

50.

ENERGY

EM
EC

0.1318
D.1774
0.2024
0.2197
0.2u452
0.2655
0.2832
0.3139
0.35u4)

EM
£C

0.1316
C.1770
0.2018
0.2187
0.2437
0.263Y
0.280%
0.3095
0.3u66

EM
£EC

0.1315
0.1769
0.2015
0.2184
0.2432
0.2626
0.2794
0.3081
0.3u42

EM
EC

g.1315
0.1767
0.2013
0.2182
0.2u428
0.2621
0.2787
0.3069
0.3u24

CUTOFFS

0.1000
FRACT

0.20u40
0.1739
J.1818
0.1952
C.2216
C.2u440
0.2632
0.2950
0.3321

0.1000
FRACT

0.2131
0.!1834
0.1927
0.2077
0.2373
0.2629
0.2852
0.3231
0.3693

0.1000
FRACT

0.2163
C.1869
01967
0.2124
0.2u33
0.2702
0.2938
0.33uu
0.3851

0.1000
FRACT

0.2189
0.1897
£.2000
0.2162
0.2u84
0.2766
0.3013
0.3445
0.3994
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SAMARTUM SPHERES
EMU S.00
FRACTM RMOL
0.20u4C 8.0154
C.1739 5.925u4
g.1818 L4L.8528
0.1952 L.1839
0.2216 3.3232
O.24u0 2.7513
0.2632 2.3274
0.2950 17269
0.3321 11523
EMU  5.00
FRACTHM RMOL
0.2131 16.0383
O0.1834 11.87u46
0.1927 9.7U32
0.2077 8.u4149
0.2373 6.7090
0.2629 55775
0.2852 L, 7409
0.3231 3.5595
0.3693 2.4342
EMU  5.00
FRACTM RMOE
0.2163 24,0612
0.1869 17.8239
0.1967 Jh.6336
0.2124 12.64L09
0.2433 10. 0939
0.2702 8.u40u3
0.2938 7.1550
O.33u4y 5.3915
0.3851 3.7148
LMU  S.00
FRACTM RMOE
0.2189 ul. 1082
C.1897 29.7235
0.2C00 24,4154
0.2162 21.1077
O0.2u8Y4 16.8661
C.2766 14.0539
0.3013 11.9805
0.3u45 9.05u8
0.3974 6.21ub

2BW 5

RTOT

4L.96359E
3.59553E
3.012u0€
2.66929E
2.23935€
1.95426L
1o 74] 75E
1.43783¢L
1.1430U8E

RTOT

9. u8892€
6. T6216E
5.60371E
L.9241 Tt
L, O75u9€
3.51u465E
3.09780t
2.50391t
1.93143C

RTOT

1401 43E
9.92879E
8.19501E
T.17905E
5.911¢63¢
5.075U5E
b.u45385¢€
3.56999¢
2.TiI977E

RTOT

2.306u47E
1.62621E
1.33776E
1.16888E
9.58391t
8. 19585E
T.16595E
5.7T0215E
4,296uLTE

ge
ce
on
oc

G0
au
ou

ot
(e

LG
oo
00
0c
on
Go

Jt
ch
an
GG
oo
Gl
ok
oo
uc

Ul
ai
Gt
h
Go
Co
ca
UG
co



EFFECTIVE

CRQ
L

50.00
10C.00
150.00
200.00
30GC.00
uCC.00
500.00
7C0.CC

18CC.00

CRO
L

5C.00
1GC.00
15C.0C0
20C.00
3CC.00
4CC.00
5CC.00
7CG.00
10C0.0C

CRC
L

5C.00
1CC.0C
150.00
20C.00
3pc.0o0
40C.0C
5CC.00
7CC.00
10CC.010

CRC
L

5C.00
JGC.00
150.00
200.0C
3CC.00
L0C.00
50C.00
7C0.00
1000.00

16.

2D.

SD.

5C.

ENERGY

EM

EC

0.C510
0.0876
0.1239
0.1782
0.3186
0.3577
D.3884
D.u4l450
0.5255

EM

EC

0.0509
0.0870
0.1208
D.1578
0.2991
0.3u476
0.3813
D.uu05
0.5229

EM
£C

0.050%
GC.CB68
0.1198
D.1534
0.2820
0.3379
O«.37uu
0.u4362
0.5203

EM
EC

0.0509
0.0866
C.1190
0.1503%
0.2550
0.320t
0.3612
Q.u276
0.5152

CUTOFFS

0.0253
FRACT

0.6841
0.5264
0.2658
0.1188
N.1150
0.1345
0.1519
0.1793
0.2073

.0253
FRACT

0.7558
C.6728
D.ul79
0.19u49
0.1196
O.1361
g.1528
0.1798
0.2076

0.0253
FRACT

0.7832
D.7415
0.4965
0.2576
0D.1252
0.1379
0.1538
0.1803
0.2079

0.0253
FRACT

0.8066
C.807u
0.60G9
0.35U5
Ne139]
O.142]
0.1560
0.1813
0.2085
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SAMAR UM  SPHERES
MU 10.C0
FRACTM RMOE
0.6841 0.6u499
0.5264 0.0v8U4
U.2658 0.0526
0.1188 O0.0214
0.0326 J. 0002
C.0tu5 0.0001
0.CC?3 0.0000
0.0C58 0.0000
0.0025 0. 000
EMU 10.00
FRACTHM RMOE
0.7558 1.3068
0.6728 0. 1769
Q.uC79 0.1057
D.19u49 0.0613
0.N628 0.0309
0.C28¢ 0.0u002
0.0184 0. 0000
0.{1100 0.0000
0.COu9 0.0000
EMU 10.00
FRACTM RMOE
0.7832 1.9640
D.7415 0.2655
C.4965 0. 1587
0.2576 0.0968
0.0C903 0.0u24
C.0u22 0.0003
0.c273 0.00601
0.0149 0.0000
0.CcO7u 0.0000
tMU 10.00
FRACTM RMOE
0.8C66 3.2180
O.80r74 J.uk26
0.4009 0.26u7
U.3505% 0. 1662
0.1368 0.C2096
0.3680 0.0uia
C.0uu7 0.0u02
0.C2u46 0.0u00
0.0122 C.0co0

2BW 5 @

RTOT

3.21031E OO
1.375U9¢e 0O
8.36L24E-C1)
6.60303E-01t
5.63773£-01
5.31937e-01
5.10431e-01
Y, T76902E-01
4.388L1E-]I

RTOT

5.8060L3€ Ld
2.151 88 0OC
1.089u8E UO
7.50943€e-01
5.8227CE-0)
5.39692E-U1
5.15182E-01
L, 79301E-01
L.39926€E-01

RTOT

8.40176E UD
2.92868€ 0C
1.34253€ 0O
8.4158u4C-01
6.00767€-01
S.u474470~(01
S.19934 -1
4.81701E-U!
Loui0rie-0U4

RTOT

1.359328 OI
L.Lu8227E OO
l.84863E SO
t.02286L CU
6.3776CE-01
5.62957E-01
5.29437c-01
L4.BOUORE-UI
L.u3|g8ic-ul



-241-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES
GRC 10. EM 0.0500 £MU 10.00
L EC FRACT FRACTM RMOE
50.00 C.0961 D.5120 0.5120 2.5833
1C3.CO O.1468 C.3229 D.3229 1.5508
150.C0 0.1792 J.2uC6 C.2406 0.9967
200.00 0.2006 0.2118 0.2118 C.7070
30C.00 dJ.2287 0.1976 C.1976 O.u4314
ucc.00 0.2508 Oa19u47 DetU7 0.2902
5CC.00 0.2722 0.1935 0. 1935 0.1982
7CC.00 0.32u5 O0.19u! 0194 0.0799
t0C0.00 C.5u461 0.2102 0.1798 0.0013
CrRGC 2C. EM 0.0520 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.0C960 0.5u493 0.5u93 5.1676
1C0.00 O.1u64 C.3711 3711 3.1097
15C.00 0.1782 0.2920 0.2920 2.0146
2CC.00 0.1987 0.2657 0.2657 Il 62
300.00 0.22u4 0.255¢ 0.2556 g.90117
4C0.00 C.2431 0.25u6 0.25u46 0.6429
500.00 0.2597 0.2532 0.2532 O.u472}
7CC.00 0.2915 0.2u79 C.2u79 0.2635
10CC.00 0.3u489 0.2406 0.2u406 0.0948
CrRC 130C. EM 0.0500 eEMU 10.00
L EC FRACT FRACTM RMOE
5C.00 0.0960 0.5630 0.5630 7T.7519
1CC.00 O.1462 0.3906 0.3906 4.6689
150.00 0.1778 G.3150 0.3150 3.0325
200.00 0.1980 0.2916 0.2916 2.1858
30C.00 0.2231 0.2866 0.2866 te371M
LEC. 00 d0.2u08 0.2895 0.2895 C.9939
50C.00 0.2561 0.2906 0.2906 C.7u29
T0C.00 0.2838 0.2869 0.2869 0.uu405
1000.00 0.3257 0.2760 0.2760 0.2035
CRC 50. £M 0.0500 EMU 10.00
L eC FRACT FRACTM RMOE
5G.00 c.co60 0.57u4b 0.57u4l4 12.9207
1CC.00 D.1462 0.u078 0.uC78 7.7861
150.00 0.1775 0.3364 0.3364 5.0689
200.00 C.1976 0.3172 C.3172 3.6623
3C0.00 0.2220 0.3191) 0.3191 2.3501
4C0.00 0.2390 0.3280 0.3280 1.6950
50C.00 C.2534 C.3339 0.3339 1.2834
70C.00 0.2783 0.3368 C.3368 C.7908
10CC.00 C.3124 0.3291 0.329) O.uité

2BW 5 0

RTOT

3.23661E UO
1.62948E JU
1« 11722 GO
9.05138t-01
7.23629E~01
6.328/73C-01
5.73227e-U1
L.96704E-(I
b.31159€E-01

RTOT

6.032u1€ 0N
2.826u1L 0O
1.80%2u49c 0O
1.39240E U3
1.0u163€ 00
8.70709:-0t
T.605992E-01
6.22745E-01
5.091 38~

RTOT

8.82820t 0OU
4,02335C OU
2.501 76 UG
1.87962c 06
135960 00
1.10855€E 00O
9.47970E-01
7T.48786£-01
5.87116E-D31

RTOT

l.44198E O
6. 41723 Jil
3.88631t U0
2.85404E OO
1.99564E 00
1.58422€E 00
1.32271t OO
1.00087c 0O
7.43073C-01




EFFECTIVE

CRO
L

5C.00
1CG.00
15C.00
200.0C
3CC.0C
40C.00
5CC.00
70C.00
10CC.CC

CRC
L

50.00
100.00
150.00
20C.00
3Ca.N0
400.00
50C.00
7C0.00

100C.00

CRO
L

5C.00
10C.00
15C.00
200.00
30C.00
40C0.00
5CC.00
700.0C0
000.00

—

CrRO
L

50.00
1CC.00
156.00
2CGC.0C
3CG.00
4Ca.0C
500.00
70C.CO

1000.00

lG.

2C.

30.

50.

ENERGY

EM
EC

0.1196
0.1676
0.19u1
G.2116
0.2359
0.2545
0.2706
0.2985
0.3351

EM
EC

0.1195
N.1672
0.1935
0.21006
0.2343
0.2523
0.2677
0.2939
[}.3270

Ew
EC

O.119u4
OD.1671
D.1933
0.2103
N.2338
0.2516
C.2667
0.292u
0.3245

EM
EC

C.119u
0.16702
0.1931
g.2100
0.2334
C.2510
0.2659
.2912
0.3225

CUTOFFS

0.0750
FRACT

C.3069
0.2273
0.2186
0.2249
0.2u425
0.2569
0.2675
0.2808
0.2896

C.0750
FRACT

0.3210
0.2425
0.2363
0.2453
0.2687
0.2887
0.30u7
0.3280
0.3u490

0.0750

FRACT

0.3260
C.2u482
0.2429
0.2530
0.2792
0.3019
0.3206
0.3u47)
0.3780

0.07s0
FRACT

0.3301
0.25248
0.2486
0.2599
G.2885
C.313¢
0.33u8
0.3687
0.4061
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SAMAR
EMU
FRACTM

0.3069
0.2273
0.2186
0.22u479
0.2425
0.2569
0.2675
0.2808
0.2896

EMU
FRACTM

0.3210
C.2u425
0.2363
0.2453
0.2687
0.2887
0.3Cu7
0.328C
0.3u4720

EMU
FRACTM

0.3260
0.2u482
C.2u29
0.2530
0.27192
80.3019
0.3206
O.3491
C.378C

EMU
FRACTM

C.3301
0.2528
0.2u86
0.259%
0.2885
C.313%
0.33u48
0.3%687
GC.u06!

UM
10.00
RMOE

6.7733
L4,5755
3.4673
2.8319
2.0724
1o 6W15
1.3275
0.9140
0.5567

10.00
RMOE

13.551C
9.1 74C
6.9687
5.707u4
4,.,2393
3.3u53
2.7230
| 9051
1.2017

10.00

RMOL

20.3286
13.7708
10.4708
8.58u1
6.38558
5.0479
L1173
2.8952
1.8448

10.00
RMOE

33.88u3
22.76177
174735
14,3325
10.6776
B.u4532
€.2371
b.8762
3.1312

SPHERES

2BW 5 0

RTOT

L.00077e Uz
2.51721C 00
1.959277E 00
1.67103€ 04
1.35067c GO
t« 15715 0OC
1.02049C 08
8.35681E-01
6.68716E-Ul

RTOT

T.68UT79E LD
4L,68557E OC
3.57675 (O
3.0040G3e CO
2.373u8E 0
1.9887r7c 40
1.71979€ QO
1.35737c ©O
1.03224 GO

RTOT

1.12888E 01
6.85393¢£ 0C
5.19373C 00
L.33704g 0O
3.39029 GG
2.8203%8E 00
2. 419209 (00
1.8790¢6E U0
139577 0C

RTOT

1.857468L 31
1.119237€8 Ui
B.u2769c LD
7.003C05€E CUG
S5.42991t L0
L.ug361E GG
3.8177Cc GO
2.92243¢L NU
2.12283L Q0




=243~

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES
CRC 10. EM U.1000 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.1315 0.2085 0.2085 11.07211
100.00 C.1767 0.1769 D.1769 8.057u49
15C.00 0.2012 D.1837 D.1837 6.5368
20C.00 C.2180 0.1963 0.1963 5.5807
30C.00 D.2u4256 B.2211 O0.2211 4.3693
4CG.00 0.2619 0.2u16 0.2416 3.5818
50C.00 0.2785 0.2589 0.2589 3.0089
7CC.00 0.3068 0.2864 0.286WL 2.2186
1000.00 0.3425 0.3162 0.3162 Jalu912
CRO 20C. EM 0.1000 kMU 10.00
t EeC FRACT FRACTM RMOLC
50.00 O.13114 0.2155 0.2155 22.1833
1CC.00 O0.1766 0.1851 0.:!851 16.1529
150.00 C.2011 0.1939 0.1939 13.0791
2C0.00 0.2179 0.2086 U.2086 11.1688
3cC.00 0.2424 0.2374 0.2374 8.7507
LCO.00 0.2616 0.2622 0.2622 T.1772
500.00 0.2780 N.2835 0.2835 6.0355
7C0.0U0 0.3060 0.3193 0.3193 L,u4598
10GC.00 0.3410 0.3616 0.3616 3.0131
CRG 3C. EM 0.1040 EMU 10,00
L EC FRACT FRACTM RMOE
50.00 O.1314 0.2180 0.2180 33.2749
1048.00 O0.1766 0.1880 C. 1880 2u.2317
150.00 0.2011 0.1975 O.1975 19.6228
2CC.00 C.2179 C.2131 0.213% 16,7569
30C.00 0.2u423 O0.2u43Y4 0.2434 13.1322
4C0.00 0.2615 0.2698 0.2678 10.7735
500.00 0.2779 0.2929 0.2929 9.0620
7C0.00 0.3058 N.332} 0.332} 6.7015
1000.C0 D.3u405 0.3801 0.3801 k.5355
CRO S0. EM 0.1080 MU 10.00
L cC FRACT FRACTM RMOE
50.00 O.1314 0.2199 8.2199 55.u611
10C.00 0.1766 0.1904 0.190u 40. 3899
15C.00 0.2011 0.2006 0.2006 32.7046
2CC.00 0.2179 0.2167 0.2167 27.93uy
300.00 0.2423 C.2486 0.2u86 21.8920
400.00 D.2614 0.2764 B.2764 17.9643
5CC.00 C.2777 0.3009 0.3009 1541143
70C.00 0.3055 G.3u32 0.3432 11.1862
100C.00 0.3u01 0.3965 0.3965 T.5794

2BW 5

RTOT

4.84232E
3.u48250E
2.906088LC
2.56857E
2.147/71E
1.86991¢E
1.66357E
te36975E
1.08662¢E

RTCT

9.36765E
6. 6491 3E
5.49738E
4.82345€
3.98385¢
3.43031E
3.01962E
2.43583€
1.87T477E

RTOY

1.38930C
9.81576E
8.08848E
7.07833E
5.81999E
4.99071E
L,37567E
3.50192€
2.66332E

RTOT

2.29436E
1.61490E
1.32713E
l.1588IE
9.u9228E
B8.11151E
7.08777E
5.63408E
4,2u001E

ac
ol
ug
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oo
do
ca
oo

0o
uo
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EFFECTUVE CUTOFFS FCR SAMARIUM CYLINCERS

CRO 10.
L

50.0C
100.0C
150.0C
200.0C
300.0C
¥00.00
500.CC
700.00
1ca0.ac

CrRO 20.
L

50.00
1C0.0C
150.0C
200.00
300.CC
s0o.ca
500.0C
700.CC

1000.CC

CRO 3C.
L

50.CC
100.CC
150.CC
200.0C
3pog.CC
400.CC
5C0.Co
700.CC
1000.CC

CRO 50.
t

50.0C
100.CC
150.00
200.CC
300.CC
L0o.Ccc
S5C0.CC
700.CO
1000.0C

EM 0.C251
EC

0.C609
0.1097
0.1627
0.218C
0.2902
0.336¢6
0.3765
C.uu89
0.5475

Ev C.0252
EC

C.0581
0.1019
C.1u459
0.1955
C.2784
0.3293
0.3711
0.4us3
0.5u453

Er C.C252

EC

G.0572
0.C992
C.1398
C.1839
C.2679
C.3224
0.3657
C.uu18
0.5432

EM 0.C252

EC

0.0565
0.0971
O.1349
0.1732
0.2511
C.3095
0.3555
C.43u8
0.5391

- 244~

EMU 2.CC
FRACT FRACTM
C.6702 0.6702
0.4229 g.u22¢
C.1983 D.1897
Col3u1 0.CE32
0.1 34C 0.C219
C.1504 C.C11C
C.1659 0.CC73
CalQll C.CCyC
C.2170 0.CC19

EMU 3.CC
FRACT FRACTM
C.7605 0.7€05
£.5798 0.5797
£.3051 C.3C33
D.1685 O.143¢
C.1388 C.Cu24
C.1522 0.C217
Ce.l 669 C.ClLe
g.1918 C.CC8C
0.2172 C.CC39

EMU 2.0C
FRACT FRACTM
C.7967 C.76967
C.6€619 C.¢¢18
0.3850 D.38u2
D.2046 0.1901
Ceolb4uC C.CE12
C.J)SuI C.C222
L1679 g.c211
C.1922 0.C119
C.2175 0.CcCcoe

EMU 3.CC
FRACT FRACTM
C.8284 C.B8284
C.7u6k O.7u6l
0.4915 C.u912
C.2¢97 0.2¢24
C.1E558 C.Coul
C.1581 C.C52C
C.1701 £.C355
C.1931 0.C197
C.2180 g.Ccco7

{(H/D 1)
H/D |
RMOE

0.2626
0.064C
0.0292
0.C065
0.CCO0s
0.CCCt

0.0CoC .,

0.COGC
0.0CCC

H/D 1
RMOE

0.5945
0.128¢
0.073C
0.0242
D.CO1Y
0.0CC3
0.0C0!
0.00CC
0.0CCcC

H/D |}
RMOE

0.9289
0.1931
O.1145
0.0u478
0.CC37
0.0CCés
0.coco
g0.00cc
C.0Cee

H/D
RMOE

1.5994
0.3222
0.1955
0.0983
0.0105
0.CCIu
0.C003
0.0CCcC
g.00cCao

2-B.W. 511

RTOTY

3.01271E OO
1.30045€E GO
8.37946E-01
6.87531E~-01
5.90970E-01
5.48L414-01
5.18446E-01
4.74805E~-01
4.299u42E-01

RTOT

5.23857e 00
1.89u465€ OC
1.016C3E 0O
7.48628E-01
6.0u220E-0H
5.5u511E-~-O!
5.22263E-01
4.767C5E-01
4.3077€8E-01

RTOT

T.46442E OO
2.48914€ 00
1.19411E CO
8.09726E-01
6. 1 TLUSIE-OI
5. 60607E-01
5.26080E-01
4,786C06E-D1
L.31615E-04

RTOT

1.19161E Gi
3.67814E 0O
1.55027E 0O
9.31921e-01
6.43968E-01
5.72801E-01
5.33714€E-01
4,824C6E-01
4.33287E-01

0 200
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EFFECTUVE CUTCOFFS FCR SAMARIUM CYLINDERS (H/D 1)

CRO 10.
L

50.00
100.0C
150.00
200.0C
300.00
400.0C
500.00
700.0C

1800.CC

CRO 20.
L

50.00
100.00
150.C0
200.0C
300.00
400.00
5C00.10
100.00

1000.00

CrRO 30.

50.0C
100.00
150.C0C
200.00
3n0.00
%06.00
500.0C
700.00
1006.00

CRO 5C.
L

50.00
100.00
150.00
200.00
3nc.oo
400.00
500.C0
700.CC
1060.CC

EM 0.C5CC
EC

0.1052
0.1603
0.1914
0.2124
C.2u417
0.2663
0.290C
0.3399
0.u283

E¥ 0.050C
EC

C.10u43
D.1576
0.1885
0.2083
0.23u48
0.2555
0.27u5
0.3114
0.3729

E¥ 0.C5CC
EC

0.10uC
C.1567
0.1874
0.2068
0.2322
0.2515
0.2687
0.3007
0.350t

EM 0.05CC
EC

BD.1038
0.1559
0.1865
0.2056
0.2301
0.2u82
0.2639
0.2920
0.2317

EMU 3.0C
FRACT FRACTM
Coblbll O.blut}
Ca2¢69 0.263C
C.2173 C.1988
0.2051 Ba1772
0.2055 C.1669
C.21086 0.1¢638
0.2159 0.1603
C.226M4 0.15CC
0.242Y4 0.1257

EMU 3.CC
FRACT FRACTM
C.u987 O.u987
0.3222 C.3205
0.2666 0.2554
0.2527 0.2349
0.2528 0.227¢
C.2569 C.2266
0.2599 C.224¢
0.2635 0.2169
0.2677 C.1984

EVMU 3.00
FRACT FRACTM
£.5215 0.5213
C.3u476 C.3466
C.2921 0.284C
0.2792 0.2¢59
0.2819 0.2628
£.2878 C.2€647
C.2914 O0.2€u4¢
0.2939 0.2592
£.2930 0.243%

EMU 3.CC
FRACT FRACTM
0.5413 C.5413
0.3718 C.3712
C.3180 0.3128
0.3078 0.299C
C.3157 C.3C27
C.3257 C.3C98
0.3322 C.3138
0.3375 C.3137
0.3352 0.3C24

H/D |
RMOE

1.3984
C.828¢6
0.5522
B.u066
0.2557
0.1718
O.1167
0.0511
C.011C

H/D 1
RMOE

2.8008
1.6895
1.1401
0.8512
0.5566
0.39u48
0.2879
0.1553
0.05u46

H/D |
RMOE

4.2031
2.5512
17294
1.2979
0.8607
0.6221
0.u4650
0.2697
0.1159

H/D 1
RMOE

7.0077
4.274C
2.9087
2.192C
t.u707
1.0793
0.8227
0.50u4k
0.2516

2‘8.“. 5 1 ]

RTOT

3.22076€E 0O
1.72668E 00
1.26121E OO
1.05841E 0O
8.63143E-01
7.54223E-01
6.79525e-01
5.80660€-~01
4.92676E-01

RTOT

5.69097 0C
2.75444E DO
1.8630C9E OO
1.48912E OO0
1.14687E 0O
9.65049E-U1
8.U4U141E-OI
6.89578E-01
5.5866LE-DI

RTOT

8.16118€E 0O
3.7822CE OO0
2.46U497E 0O
1.91983E 0O
1.43060E CC
1. 17588 0O
1.CO0876E 00
7.98495E-01
6.24653E-01

RTOT

1.31016E OI
5.83771E 0O
3.66872€ 0O
2.7812u4g 0O
1.99805E 00
1.59753E 0O
1.33799€ OO0
1.01633E G0
T.56629E-01

0 200




EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS

CRG 10.
L

50.CC
10C.C0
150.C0
20C.CO
300.00
ygg.co
50C.CC
700.00
1000.0C

CRO 20.
L

50.CC
lgg.cce
150.CC
20C.cc
3C0.CC
4C00.C0
500.CO
700.0C
1000.00

CrRO 30.
L

50.00
100.C0
150.00
200.00
3cn.00
&00.CC
500.0C
T00.0C
10C0.C0

CRO 50.
L

50.CC
jo0.Cco
150.CC
200.GC
3g0c.00
40t.Co
500.0C
700.0C
100c.00

EM 0.075C
EC

0.1279
D.i1767
0.2038
0.2225
0.2477
0.2678
0.2856
B.3175
0.361¢6

EVM §.075C
EC

0.1275
0.1755
£.2017
0.2193
0.2438
0.2629
0.2795
0.3085
0.3463

EM 0.075C

£EC

O.1274
0.1752
0.2010
0D.2183
C.2425
0.2612
0.2774
0.3053
0.3411

Ev 0.07SC

EC

C.1273
O.1749
0.2004
0.2174
0.2413
0.2598
0.2757
0.3027
0.3368

EMU
FRACT

0.2694
0.2055
0.20uu
C.21u48
0.2370
C.2547
£.2685
0.2888
0.308€8

EMU
FRACT

£.2923
0.2282
£.2288
0.24C9
02674
0.2889
0.3061
C.3324
C.3c88

ENMU
FRACT

0.3C08
0.2373
C.2389
C.2523
0.2809
0.30u47
0.3242
0.3545
0.3867

EMU
FRACT

0.3C81
C.2451
g.2u78
C.2625
C.293¢
C.3199
C.3419
C.37T
C.4165
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3.C0
FRACTM

0.2¢94
0.2C55
0.2C4y
C.21u48
0.2274
D.2374
0.2451
0.2557
0.2¢637

3.CC
FRACTM

0.2923
0.2282
0.2288
0.2409
0.2625
B.2794
0.2929
0.3130
0.232C0

3.0C
FRACTM

0.3C0g
0.2373
C.2389
£.2523
0.27717
0.2982
O0.3149
0.3u07
0.3674

3.C0C
FRACTM

0.3C81
C.2u51
0.2u78
0.2625
0.2917
0.3158
0.336C
0.3¢83
C.uCuC

{H/D 1) 2-B.W. 51 1
H/D 1
RMOE RTOT
3.5377 3.99592€E 00
2.345) 2.61238E 00
1 7765 2.09657€ 0O
J.UUESB 1.81945E 0O
11144 1.u9u68E OO
0.8982 1.28969€E 00
0.7393 1.14172€ 00
B.517C 9.37315E-01
0.309¢ T.47601E-01
H/D 1
RMOE RTOT
7.0835 7.3u4849E 0O
4.7268 4.60427E 0O
3.6112 3.59235E 0C
2.9752 3.05546E 00
2.2928 2.u43564E 0O
1.8642 2.05074 00
1.5507 1. 77658 00
11149 1.4CUI19E QOO
De.7814 1.C06692E U0
H/D |
RMOE RTOT
10.6293 1.07011E O
7.1079 6.59616E 00
S.ulL5Yy 5.08813E 0O
4.5CCC L.29146E Q0O
3.473C 3.376602E 0O
2.8322 2.81180€ 00
2.364¢ 2.4 144 00
1.7163 1.87106E 00
Jol1T7h 1.38624E 00
H/D 1
RMOE RTOT
17.7208 1.74062E U}
11.8713 1.05799€ D1
9.1154 8.07969€ GO
7.5u498 6.7634BE DO
5.83u42 5.25853E 00
4.7692 4.33391E 0O
3.9925 3.68117e 0O
2.92CC 2.80480€ CO
19321 2.02487€ 0O

0 200




EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS

CrRO 10.

L

50.00
100.00
150.00
200.0C
3gg.00
k00.00
S0D.00
T00.0C

1300.00

CrRO 20.

50.0C
100.0C
150.0C
200.00
300.0C
400.00
500.0C
700.00
1800.CC

CrRO 30.
L

50.00
160.00
150.00
200.00
300.00
400.00
504.00
Tac.oc

10aa.ac

0RO 50.
L

50.CC
100.0C
1560.00
200.0C
3p0.00
k00.0C
500.0C
700.0C
1000.LCC

Ev O.1CCC
EC

0.1396
C.1851
C.2101
0.2278
0.2550
0.277Y
0.2972
0.3294
C.3710

EM 0.1000
EC

0.1393
0.18uy
0.2090
C.2262
C.2524
0.2734
0.2919
C.3228
£.3617

E» 0.1CCC
eC

0.1393
0.1842
C.2086
0.2257
0.2515
0.2722
0.2901
C.328s
0.358¢

EM 0.10CC
EC

0.1392
0.184C
C.2083
0.2253
0.2508
C.2711
0.2888
0.3187
£.3560C
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EMUL 3.CC
FRACT FRACTM
C.1905 0.19C5
C.17C9 0.1709
C.1826 C.182¢
C.198C C.198C
C.2265 £.2265
C.25C9 C.2509
£.2122 £.2722
C.3083 C.2995
C.3L496 C.229C

EMUL 3.0C
FRACT FRACTM
c.2017 g.2C17
C.18217 C.1827
0.19¢1 L.1961
£.2132 C.2132
C.2u45] 0.2451
C.2723 0.2723
0.2963 0.2963
0.3377 0.2237
0.3875 0.376¢

EMUL 3.CC
FRACT FRACTM
C.2057 C.2C57
C.187C 0.1870
G.2C12 0.2C12
C.2191 0.2191
C.252Y £.2524
0.2811 0.2811
C.3063 C.3C63
£.3503 C.3478
O.uCu¢ C.3672

EMU 3.CC0
FRACT FRACTM
C.2C91 0.2C91
0.1908 0.1908
£.2055 C.2C55
C.2241 C.2241
C.2587 0.2587
0.2886 0.2€86
C.3152 0.3152
C.3617 C.3¢02
0.u4206 C.b161

(H/D 1)
H/D |
RMOE

5.94C3
L,3463
3.5554
3.057¢
2.4118
1.9793
14657k
1.2625
0.8653

H/D |
RMOE

11.8907
B.7231
7.1562
61745
4.90u8
4,C6C6
3.4352
2.6277
l.8414

H/D
RMOE

17.8u404
13.1003
107577
9.2912
T.3972
6. 14C0
5.2112
3.99uk
2.8199

H/D 1
RMOE

29.7412
21.8533
17.9608
15.5238
12.3838
10.300u4
8.7633
6.7306
4,778C

Z”BQN. 5

RTOT

4,.82798E
3.53639¢
2.98565E
2.653409F
2.22637E
1.93921¢€
17244 7E
1.41699E
1.11870¢k

RTIOT

9.09283¢
6.52433F
5.43556E
4,78252¢€
3.9u4800E
3.39082E
2.97667E
2.38834E
1.82430E

RTOT

1.33577E
9.51228E
7.88546E
6.91154E
5.66963E
h.B8U243E
L,22887E
3.35968E
2.52990E

RTOT

2.18874E
1.54882E
1.27853E
1.11696E
9.11289E
T.74566E
6.73327€
5.30237E
3.94111E

!

a1

0a
00
oo
00
a0
8]8]
oo

0 200




EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (F/D

CRO 10.
L

50.0C
100.0C
150.0C
200.0C
300.0C
400.00
S5CD.0C
700.0C
1000.00

CrRO 20.
L

50.CC
100.C0
150.0C
2C0.C0
300.CC
400.CcC
500.0C
700.0C
1000.0C

CrRO 30.
L

50.CC
100.CO
150.00
200.CC
300.0C
400.00
500.C0
700.C0
i000.CC

CRO 5S0.
L

50.CC
1C0.CO
150.C0
200.CC
300.CGC
¥00.CC
560.00
700.00
1000.00

EM C.C252
EC

0.0572
0.10u8
0.1628
0.2181
0.2902
D.3366
C.3765
O.uh89
B0.5u475

EM 0.0252

EC

0.0563
C.C989
O.1459
0.1955
C.278Yy
C.3293
C.3711
O.ulu53
C.5453

EM 0.025132

EC

0.056¢
C.0071
C.1398
0.1839
0.2679
g0.322y4
0.3657
O.uh18
0.5432

EM 0.C252

EC

0.C558
0.C958
C.13u9
0.1732
C.2511
0.3095
0.3555
O.u3u8
C.5391
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EMU 5.CC
FRACT FRACTM
C.6613 C.€€13
O.u228 O0.u228
C.1982 0.1898
Cel3ly C.C&32
C.134C C.C219
C.1504 C.C110
C.1659 D.ECT73
Col914 O.CCuC
C.2170 0.cCi19

EMU 5.CC
FRACT FRACTM
C.7551 C.7551
C.5800 C.580C
C.3050 C.3C33
C.1685 O.1436
C.1388 0.Cu24y
C.1522 0.0217
C.1669 C.Clue¢
C.1918 g.Ccc8c
C.2172 0.CC3¢

EMU 5.CC
FRACT FRACTM
C.7928 C.7928
C.6621 C.6€21
0.3849 C.38u43
£.20u6 0.190!
C.1y4C C.C¢12
Cal5u1 0.C222
01679 g.C217
0.1922 C.C119
C.2175 0.CCSs8

EMU 5.CC
FRACT FRACTM
C.826C 0.826C
C.7u66 O.7466
C.4915 C.u912
0.2697 0.2¢€24
C.1558 C.Cou1
C.1581 c.C52C
C.170] £.0255
C.1931 g0.Ciov
C.218C g.Cccov

1) 2-Be.NW. 51 1
H/D 1
RMOE RTOT
0.3157 2.99752E CC
0.0643 1.29890E 0O
0.0292 8.37807E-DO1
0.0065 6.87512E-01
0.0C06 5.90970E-0t
0.Cccct 5.u48414E-0I
0.C0CC S5.18446E-01
0.COCco 4. 748USE-OI
0.00Co 4,29942E-01
H/D 1}
RMOE RTOT
0.6574 5.22338E 00
0.1289 1.89339€ 0O
0.0729 1.01589€E 00O
0.0242 7.48609E-01
g.oci v 6.04219E-01
0.C003 5.54511E-01
C.Ccact 5.22263E-01I
0.g0oce 4. 76705E-01
0.0CCcC 4.3C778E-DO
H/D )
RMOE RTOT
0.9997 7.44923€ 00
0.1936 2.48789E (O
O.1145 1.19397E QGO
0.0u78 8.C97CTE-UN
0.0037 6.1 TLU69E-DI
0.0CO06 5.60607£-01
0.000} 5.26080e-01
0.CO00C 4.78606E-01
0.Coed 4,31615E-01
H/D |}
RMOE RTOT
1.6839 1. 19009E 01
0.322¢ 3.67688E 00
0.1955 1.55013E 00
0.0983 9.31982E~-01
0.0105 6.43968E-01
C.0014 5.728C1E-01
0.0003 Se33714E-01
0.000cC 4.82u406E-01
C.0CCC 4.33287E-01

0 200




-249-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 1)

CrRO 10.
L

50.00
100.00
150.00
200.0C
300.0C
4%00.00
500.CO
700.0C

1000.00

CRO 20.
L

s0.00
100.00
150.00
2C0.00
300.00
%00.0C
500.00
700.00
1000.00

(RO 30.
L

50.00
100.00
150.C0
200.00
3pn.00
400.00
500.00
700.00

1000.00

CRQ 50.
L

50.00
100.00
}150.00
200.00
300.0C
400.0C
500.00
700.00

1000.00

EM C.0SC0
EC

0.1039
0.1568
0.1902
C.2133
0.2493
0.2738
0.2973
C.3467
O.u434}

EV 0.CSCC
EC

0.1037
0.1557
0.1875
0.2083
0.2369
0.2592
0.2779
03145
g0.3758

E¥ 0.05CC
EC

C.1036
0.1554
B.1867
0.2067
C.2333
0.2539
0.2709
0.3027
0.3517

EM 0.050C
EC

0.1035
0.1551
0.1860
£.2055
0.2306
D.2496
0.2652
0.2931
0.3326

EMU
FRACT

C.u4595
£.2689
0.2066
C.1906
C.1919
C.2006
0.208¢6
0.2227
C.2u41C

EMU
FRACT

0.5103
C.3259
0.2619
C.2445
C.2u431
C.2489
C.2536
C.2597
C.2641

EMU
FRACT

£.5299
C.3512
C.2894
C.2737
0.2748
0.2815
C.2862
0.2906
C.2914

EMU
FRACT

0.5u67
C.374¢
0.3169
0.30u47
C.3113
C.3213
C.3287
0.3351
C.3338

5.CC
FRACTM

C.4c95
£.2¢89
D.2C66
0.190¢
C.1919
0.1822
0.1735
0.1565
C.1275

5.C0
FRACTM

0.5103
0.3259
0.2619
0.2u445
0.2431
0.2435
0.2276
0.2245
0.2015

5.0C
FRACTM

0.5299
0.3512
C.2E94
0.2737
0.2748
0.279¢
C.2764
0.2€¢6¢
O0.2u69

S.UC
FRACTM

O0.5467
0.3746
C.3169
0.3Cu7
0.3113
0.3213
C.3234
0.3201
C.3C5¢

H/D |
RMOE

1.7047
0.985C
0.6127
O.u423Yy
0.2323
0.1553
0.1C54
0.0u61
0.0iCC

H/D !
RMOE

3.4107
1.9864
1.2626
0.9Cte
0.5513
0.3769
0.2752
O. 1487
0.0522

H/D ]
RMOE

5.1166
2.9874
1.9119
1.3794
0.8669
0.6C39
0.u4521
0.2627
0.1131

H/D 1
RMOE

8.5285
4.9890
3.2104
2.3330
1.4961
1.0621
0.8C96
O.u972
0.2u487

Z—B.N. 5 1 |

RTOT

3.08716E 0O
1.62696E 00
l.18471E 0OC
9.98398E-01
8.24337E-01
T.27940€E-01
6.61162E-01
5.7H143E-01
4,E8790€E-01

RTOT

5.55737e 00
2.65472E 00
1.7865%€ 00
1.42911E OO
1.108C6E 00
9.38766E-CH
8.25778E-01
6.80060E-01
5.54779E-01

RTOT

8.02758€ 0O
3.68248E 0O
2.388u46E OO
1.85981€ 0OC
1.39179€ 00
1. 14959 OO
9.90394E-01
7.88977E-0!
6.20767E-01

RTOTY

1.29680E 01
5.73800e 0O
3.59222€ 0O
2.72123E 00
1.95925E 0C
1.57124€ 0O
1.31963E 00
1.CO0681E OO
T.527Tu4E~-DO1

0 200




-250-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS

CRO 10

L

50.0C
J00.CC
150.0C
200.CC
300.CC
L00.CC
500.00
100.C0
1g000.cC

CRQ 20.
L

sg0.CC
160.0C
150.0C
200.0C
3gQ.0o
4D00.00
500.CC
T00.0C
1goo0.0C

CrRO 30.
L

sg.0C
j00.00
150.0C
200.0C
300.CO
ugd.oc
500.0C
700.0C
1000.00

CRO 50.
L

50.00
100.00
150.00
200.00
300.0C0
u0D.COo
500.00
700.0C
1800.0¢C

EM B.075C
EC

0.1276
0.1757
0.2019
0.219¢6
0.2454
C.2664
0.2851
0.3199
0.3732

E¥ 0.075C
EC

D.1274
0.1751
C.2008
0.2179
0.2425
0.2619
c.2788
0.3087
0.349]

eV 0.075C
EC

0.1273
C.17u8
C.2004
0.2173
0.2415
C.2605
0.2768
0.3053
C.3423

E¥M 0.07SC
EC

0.1272
Q1747
0.2001
0.2169
0.2407
0.2593
C.2753
0.3026
D.237y4

EMU 5.0C
FRACT FRACTM
£.2786 0.2786
0.2122 0.2122
C.2089 C.2C89
0.2167 0.2167
C.234¢ 0.234¢
C.2u490 0.249C
C.2603 0.2¢03
Q.2777 C.2777
C.2974 0.2974

EMU 5.CC
FRACT FRACTM
f.2977 0.29717
0.2327 0.2227
C.2322 C.2222
O0.2L32 0.2u432
C.2¢73 0.2¢73
C.2869 0.2869
C.3C027 G.3C27
C.3267 <3267
C.3517 0.3517

EMU 5.0C
FRACT FRACTM
C.3Cu¢ 0.3Cu¢
C.2u4CS £.2u05
C.2415 C.2u415
C.2512 C.2542
c.2813 0.2€13
C.3C39 C.3C3¢9
C.3223 C.3223
C.3%12 €.3512
0.3818 £.3818

EMU 5.0C
FRACT FRACTM
0.3104 0.3104
0.2472 0.2u472
0.2498 0.2498
C.2638 0.2638
£.294C £.29uC
0.319¢6 0.319¢
Coe3L1t} C.3u4t}
£.3755 0.3755
C.4139 Coli39

(H/D 1) 2-BaWe. 511
H/D |
RMOE RTOT
4,.523¢% 3.85614E 00
2.9833 2.48297e 00
2.2520 1.97662€E 00
1.834) 1.7081u4g 0O
1.3396 1.39852E 00
1.03u8 1.20627€E 0O
0.8212 1.C6906E 0O
0.5354 8.81603e-01
C.27719 7.09300E-D1
H/D ]
RMOE RTOT
9.05u4C 7.20871e OO
5.9919 L.u748¢E 00
4.544u8 3.47240€ 00
3.7191 2.94415€ 0O
2.74€) 2.339u48E 00
2.1509 1.96732E 00
1.7363 1.70393€ 0O
1.1891 1.348u48E 00
0.710C 1.02862€ GO
H/D 1]
RMOE RTOT
13.5839 1.05613E Ot
9.0015 6.46675 00
6.8366 4.96818E UO
5.6029 L.18016E 0O
4.1525 3.2€0u84E OO
3.2657 2.72838t 0OC
2.6502 2.33879e 00
1.84CC 1.81535c 0O
1.1367 1.3479uE 0O
H/D 1
RMOE RTOT
22.6U436 1. 72664E 01
15,0197 1.04505E QI
14191 7.9597u4E 0O
9.31721 6.65217e CO
6.96L49 5.16237E 0O
5.4956 4,.25049E 00
L.u759 3.60851E 0O
3.1396 2.74909€ 00
1.9858 1.98657E 0O

0 200



EFFECTUVE CUTGFFS FCR SAMARIUM CYLINCERS

CRG 10.
L

50.0C
100.00
150.CC
200.0C
308.00
«00.00
s00.00
700.00
1000. 00

CRrRO 20.
L

50.0C
100.00
150.00
200.00
3p0.00
400.00
500.00
r00.00
1000.00

CRO 30.
L

50.0C
100.00
150.CO
200.00
3gco.00
400.00
500.00
Tac.00
10040.00

CRO 50.
L

50.00
100.00C
150.00
200.CC
3pc.00
400.C0
500.00
1T00.00

1000.00

EM 0.1C6C
ec

0D.1395
0.18u47
0.2094
0.2268
0.2532
D.27u6
0.2933
0.3261
0.3695

EV 0.1CCC
EC

0.1393
0.18u2
0.2086
0.2257
0.2515
0.2721
0.290C
0.3209
0.3605

EM 0.t000

tc

C.1392
0.184]
0.2084
0.2254
0.2509
0.2713
0.2889
0.3192
0.3576

tE¥ 0.1C0C
EC

0.1392
0.1839
C.2082
0.2251
0.250u4
0.2706
0.288C
0.3179
0.3554

-251-

EMU S.CO
FRACT FRACTM
C.1953 0.1953
C.1756 0.1756
C.1874 O0.1874
C.2029 0.2C29
0.2311 0.2211
C.25u7 0.25u7
C.27u8 C.27u8
C.3078 0.3C78
C.3u56 C.3456

EMU 5.CC
FRACT FRACTM
C.20uy4 0.2Cuy
C.1854 O.1€854
C.199C g.199C
C.2163 C.2163
C.2u81 0.2u481
C.2753 0.2753
0.2988 0.2988
C.3385 C.32285
0.3867 0.3867

EMU 5.CC
FRACT FRACTM
0.2075 0.2C75
0.1890 0.189C
0.2032 0.2C32
6.2213 C.2213
C.25u7 C.2547
0.2833 0.2€833
0.3082 0.3C82
C.3513 0.3513
C.uCu5 C.uCus

EMU 5.0C
FRACT FRACTM
0.2102 0.2102
C.1920 0.t192C
C.2069 C.2C69
C.2254 0.2254
0.2603 0.2603
C.2903 0.2903
C.3166 C.3166
C.3626 0.3¢62¢
C.u208 0.u208

(H/D 1)} 2-B.We 5
H/D |
RMOE RTOT
7.6595 4. 701 77E
5.5969 3.41470E
4.5706 2.868B30E
3.923y 2.54031E
3.0829 2.12105E
2.5228 1.84115E
2.1C92 1.63312E
1.528C 1.33759E
0.9793 1.05411E
H/D |
RMOE RTOT
15.3283 8.96662E
11.2217 6.UC26UE
9.1814 5.31821E
7.8969 L,66933E
6.2333 3.8u268E
5.1263 3.29276E
L,3116 2.88532E
3.17CC 2.30893E
2.0967 1.75972E
H/D 1
RMOE RTOT
22.998C 1.32315E
16.8u46C 9.39059E
13.7930 T.76811E
11.8721 6. T79836E
9.3830 S«56U431E
71.7286 L. TUU3TE
6.5142 b.13752E
L.8101 3.28028€
3.2121 2.46532E
H/D 1
RMOE RTOT
38.33u¢6 2.17612E
28.0961 1.53665E
23,0134 1.26679E
19.8226 1. 10564E
15.6823 ?.00757E
12.933¢ T.64759E
10.9162 6. 6U192E
8.09C0 5.22296E
5.4423 3.87652E

01
01
01
01
oo

00
00
oo

0 200



EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D

CRG 10.
L

50.0C
100.0C
150.00
200.00
300.0C
400.00
500.00
T00.0C
1C00.00

CrRO 20.
L

50.00
100.00
150.0C
200.C¢E
300.C0
400.CO
500.00
700.0C

1000.0C

CRO 130.
L

50.08C
{00.0C
150.0C
200.CC
300.0C
400.00
5C0.0C
700.00
1000.0C

CRO 50.
L

50.00
1C0.00
150.C0
2C0.0C
3C0.CC
¥00.00
500.CC
700.0C

1C00.00

EM 0.C252
EC

0.0558
0.0958
C.1377
0.26C9
0.234¢6
0.373¢6
C.u068
C.u692
0.5587

EM 0.C2512
EC

0.0556
0.09u49
C.1322
g0.1797
C.3193
0.3650
C.u00¢
C.u4653
C.5565

Ev 0.0252

EC

C.0556
C.09u46
0.1306
C.1699
£.3052
0.3568
0.3947
C.u616
0.5543

EVM D0.0252
EC

0.055¢6
0.Cou3
0.1294
0.164C
0.281C
034712
0.3831
C.u542
0.5500

-252-

EMUIC.CC
FRACT FRACTM
C.6924 C.6924
f.ue18 C.ué1rg
£.2019 C.2C19
O.1068 C.C96U
C.1228 C.C2uC
C.1u438 C.Ct17
C.1616 C.CC7¢6
C.1891 C.CCU1
C.2155 0.CC20

EMUIC.CC
FRACT FRACTM
C.7754 0.7754
0.6157 0.£157
C.325¢6 0.325¢
C.14T} D147}
£.1259 0.C0467
C.1451 0.C231
0.1624 0.C152
0.1895 C.CC81
C.2158 0.CC39

EMUIC.OC
FRACT FRACTM
c.8C78 C.ecre
C.6927 C.&G27
Q.uC98 C.uCo8
C.1936 £L.1936
C.1294 C.C¢8C
O.lubk 0.C242
C.1632 0.C22¢
0.1899 0.C122
C.2161 C.CC59

EMUIC.CC
FRACT FRACTM
C.8357 C.8357
O.769¢6 0.7696
0.5171 0.5171
£.2701 C.2701
C.1381 C.1C64
C.lu49nu 0.0555
C.164L9 C.C27C
C.1907 0.C201
LC.2166 0.CC9¢8

1) 2-B.W. 51 i
H/D 1
RMOE RTOT
0.u4258 2.83821E U0
0.0765 1.18876E U0
0.0u4C 7.55962€E-0t
C.0017 6.2u066£-01
Cc.CCcao 5.50011E-01
C.00cCo 4.98760E-01
0.CCCC 4,644 2CE-O!
0.C0CC 4.25591E-0!
H/D 1
RMOE RTOT
0.8571 5.C6406E 0O
0.1531 1.78326E 0C
0.C901 9.34043E-01
0.038] 6.85163E-01
0.C00u 5.63261E-01
0.COo0s 5.26576E-01
0.0Cccc 5.02577E-01
0.000C L.¢6320E-01
0.0C0oC 4.,26428E-01
H/D 1
RMOE RTOT
1.288C 7.28991E 0O
0.2298 2.37715€e 0O
0.1358 11212 OO
0.0689 T.u6261E-01
0.0011 5.76510€E-0)
0.00C2 5.32673E~-01
0.00e0 5.0639uE-01
0.COCcc 4.68220E-01
0.0Ccce L,27264E-0)
H/D 1
RMOE RTOT
2.1506 11741 6E 01
0.383C 3.56675E OO
0.2269 1.46828F 0O
0.1260 8.68456E-01
0.COuC 6.03009E-0)
0.00cs5 S.u44867E-01
0.00C1 5.14028E-01
C.C0CC 4,72020E-O
0.Co0g 4.28937E-01

0 200



EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS

CRO 10.
L

50.00
100.00
150.00
200.0C
3po.cc
¥00.00
500.00
700.0C

1gog.oo

CRO 20.
L

50.0C
100.0C
150.0C
200.00
3p0.0C
%00.0C
500.00
100.0C
1000.0C

CRO 30.
L

50.0C
100.00
150.00
200.CC
3go.0C
400.0C
500.00
700.00
1800.00

CRO 50.
L

50.0C
100.0C
150.0C
200.00
3p00.00
400.0C
500.00
roc.oc
1000.0C

E¥ 0.C500
£C

0.1037
0.1558
0.1876
0.2084
£.237C
0.2612
0.2862
0.3602
C.59u4C

EM 0.€50C
EC

0.1035
0.1553
C.1863
C.206C
0.2317
C.2514
0.2694
0.3057
0.3867

E™ 0.C5CC
EC

0.1035
0.1551
0.1859
0.2052
g.23CC
0.2u485
0.26u8
0.2953
0.3453

EM 0.CSCC
EC

C.1035
0.1549
0.1855
0.20u6
£.2286
0.2u62
C.2613
0.2881
C.3261

-253-

EMuI0.00
FRACT FRACTM
C.u873 C.ugv3
C.2969 C.2969
C.2288 0.22¢e8
C.2073 0.2C73
Co1971 C.1971
C.19u48 C.1948
C.1938 0.1938
Ca1969 0.1969
C.217C C.1594

EMLIC.CC
FRACT FRACTM
C.5271 0.5271
C.3u462 0.3462
0.2816 0.2816
C.2626 0.2¢2¢
0.2563 £.2563
Ce2551 0.2551
0.2528 0.2528
C.2462 0.2u462
0.240u4 0.2404

EMUIC.OC
FRACT FRACTM
C.5u418 0.5418
0.3668 0.3¢68
C.3058 0.3Cs8
0.290C 0.290C
C.2891 0.2€91
0.2915 0.2915
£.2911 C.2911
0.2852 0.2852
0.2726 0.272¢

EMUIC.CC
FRACT FRACTM
C.55u2 0.5542
C.3851 C.3851
C.3289 0.3289
C.317u 0.3174
C.324C 0.322u4C
C.3327 <2227
0.337) C.227)
C.3369 «2369
C.32%51 €.3251

(K/D0 1)
H/0 1
RMOE

2.3928
1.3819
0.87C7
0.6163
0.370¢
C.2u4C3
D.1548
0.CL28
C.CCC5

H/0 1
RMOE

4,7865
2.7753
17671
1.2697
0. 7951
C.5499
0.3935
0.2037
0.0u85

H/D 1
RMOE

7.1802
h,1684
2.6632
1.9229
1e2185
0.8569
N.6287
0.3547
D.1423

H/D 1
RMOE

11.9678
6.9552
b,u552
3.2282
2.0653
1.47C3
l1.096U
0.6526
0.3165

2‘8.“. 5 l |

RTOT

2.90990€ LG
1.45825E U0
1.C2403€ 00
8.45287E-01
6.85073E-01
6.C0999E-01
5.45215E-01
4.7385u€g-01
4.13038E-01

RTOT

5.38011E 40
2.u86C1E OC
1.62591E 00
1.27599€ 00
9.68801E-0t
8.11825c£-01
7.C9832E-01
5.82771E-01
4.79026C-01

RTOT

7.85032€ UOD
3.51376€ QO
2.227178€ 00
1. 70670E 0O
1.25253e 00O
1.02265€E 00
8. Tu4LUBE-DOI
6.91688E-01
S5.45014E-D1

RTOT

1.27907E O1
5.56928E 00
3.43)154E GO
2.56812€ 00O
1.81998E 0O
1.44430e OO0
1.20368E 00O
9.09523€e-01
6.76991E-01

0 200




EFFECTUVE CUTOFFS FCR SAMARIUM CYLINCERS (R/D

CRO 1C.
L

50.0C
1C0.0C
150.00
200.C0
lgg.00
LO0.CO
500.00
700.0C
1000.0C

CRO 20.
L

50.0C
100.0C
150.00
200.00
3p0.0C
400.CC
500.0C
700.0C
1000.0C

CRO 30.
L

SC.CO
1C0.0C
150.00
200.CC
300.C0
400.C0
5C0.00
7C0.0C

1000.00

CRO 50.
L

50.00
100.00
150.CC
200.0C
3C0.0C
u0o0.0C
500.00
700.00

1000.00

ey 0.075C
EC

C.1275
C.1753
0.2012
0.218Yy
C.2432
6.2627
0.2797
0.3094
0.3u493

EM 0.075C
EC

C.1273
01749
0.2004
0.2173
O.2414
0.2602
C.2763
€.3039
0.3393

E¥ 0.075C

£C

0.1272
C.17u7
0.2002
C.2169
0.2u08
£.2593
0.2752
0.3022
0.3362

E¥ 0.075C

3¢

D.1272
O.17u46
0.2C00
0.2166
0.2403
C.2587
G.27u43
0.3008
C.2338

254~

EMUIC.CO
FRACT FRACTM
C.2895 0.2895
C.2237 0.2237
€C.2214 C.2214
0.2302 0.2202
C.2u492 0.2u492
C.2634 0.2¢€34
C.273u4 C.273Y
C.2853 0.2853
C.2915 C.2915

EvMUIC.CC
FRACT FRACTM
C.3C38 C.3C38
C.2395 C.2395
C.2402 0.2402
£.2522 0.2522
0.2778 0.277¢
C.2982 0.2982
0.314C 0.314C
C.33¢6 0.3266
C.3556 C.355¢

EMUIC.CO
FRACT FRACTM
0.3089 0.3C89
C.2454 C.2u54
C.2u7y 0.2uTY
C.2607 0.2607
0.2893 0.2€893
0.3128 0.3128
C.3317 0.2251
C.3¢C0 0.3¢CC
0.387¢ C.387¢6

EMUIC.CC
FRACT FRACTM
£.3131 C.3131
C.2504 0.2504
£.2535 £.253%
C.2¢81 0.2¢81
£.2993 0.29912
C.3257 0.3257
C.3u7e¢ C.3u47¢
C.3822 0.3822
Cal 19k g.4194

1) 2-B.W. 511
H/D 1
RMOE RTOT
6.u4C88 3.70816E 0C
4.2308 2.33904c 0O
3.1953 1.83662E 0O
2.602C 1.57196E 00
1.9001 1.2696u4€ 00
1. 4T7C9 1.C8u28E 00
11736 9.53573E-01
0.7871 7.78031€E~-01
O.u578 6.21218€-01
H/D 1
RMOE RTOT
12.824] 7.06072E OO
8.u4875 4.33093€E 00
6.4284 3.33240€ 0D
5.2506 2.80797E 0O
3.8575 2.21060€ B4
3.0068 1.84533E CO
2.u189 1.58844E 00
16543 1.24490E 0O
12075 9.u40537e-01
H/D |
RMOE RTOT
19.2393 1.04133E 01
12. 7434 6.32282E 0O
9.661U4 4.82818& 0O
7.8992 L4.0u397E 0O
5.81u48 3.15157E OO
L.5418 2.60639E 06
3.6623 2.22330E 00
2.52C9 1.71178€ OO
1.5556 1.25986E OO0
H/D 1
RMOE RTOT
32.0695 1. 71184 0]
2142551 1.03066E D01
16.1268 7.81974e 0O
13.195) 6.51599€ G0
9.73CH 5.03350E 0O
7.6133 4.12850E OO
6.15C2 3.49303 0D
y,252¢ 2.6u552g 00
2.651C 1.898u9E 0C

0 200




EFFECTUVE CUTOFFS FOR SAMARIUM CYLINCERS (H/D

CrRO 10.

L

50.00
100.0C
150.00
200.0C
3gpo.oc
400.00
500.C0
roo.0o0

1000.C0

CRO 20.
L

50.C0
100.00
150.0C
200.00
306.00
y0g.0c
500.00
7C0.0C
1000.00

CRO 30.
L

S0.00
100.00
150.00
200.00
300.00
400.0C
500.CO
700.00

1000.0C

CRQO 50.
L

50.0C
100.C0
150.00
200.00
3ago.00
400.0C
500.0C
1T00.0C
180C.00

-255-

EM 0.1COC EMLIC.COC
EC FRACT FRACTM
0.139] 0.1996 D.1996
C.1838 £.1783 0.1782
0.208! C.1892 0.1892
C.22u9 C.2C3s C.2C3s
0.2502 0.23C0 0.2320C
0.2704 C.251u4 C.251k
C.287¢8 C.2692 £.2¢92
0.3178 C.2972 C.2972
N.3557 £.3266 0.2266
Ev 0.1CCC EMUIC.OC
EC FRACT FRACTM
C.139} C.2067 0.2C67
C.183¢8 C.1870 C.187C
0.2079 0.2C01 0.2C01
0.22u8 0.2170 C.217C
0.2500 0.2u81 0.2481
0.27CC C.274) C.2741
0.28732 0.29¢65 0.2965
0.3168 C.33238 0.3338
£.3539 C.3773 0.3773
E¥M 0.1C0C EMUIC.CC
EC FRACT FRACTM
0.1391 C.2092 0.2C92
0.1838 0.1901 0.1901
C.2079 C.204C 0.2CuC
0.22u48 0.2219 0.2219
0.2499 C.25u6 C.25u¢
0.2699 C.2827 0.2827
0.2871 C.3069 0.3C69
0.3165 0.3u482 0.3482
0.3533 C.3684 C.3984
EM 0.1COC EMUIC.CC
EC FRACY FRACTM
0.1391 0.2112 0.2112
0.1837 C.1927 C.1927
0.2079 C.2074 C.2C74
0.2247 C.2259 0.2259
0.2499 0.2604 0.2¢04
0.2698 £.2899 0.2899
0.287C C.3158 0.315¢
0.3163 C.36C9 0.3¢609
0.3528 O.4172 O.u172

l) Z-B.N. 5
H/D i

RMOE RTOT
105747 4,581 69E

7.6C17 3.30353¢€

6.1303 2. T6425E

5.2120 2.44215E

4.0361 2.03238E

3.2714 1.76007E

2.7190 1.55843E

1.9633 1.27333E

1.2785 1.CO166E

H/D ]

RMOE RTOT
21.1507 B8.8U65LE
{5.208C 6.29147E
12.2685 5.21L415E
10.u31C 4.57118E

8.0835 3.754CIE

6.5586 3.21168E

95.4569 2.81063E

3.952! 2.2UU6TE

2.5912 1. 70726E

H/D ]

RMOE RTOT
31.726) 1311 14E
22.8142 9.27942E
18.4C68 7.66406E
15.65CC 6. 70020€
12.1337 S5«u4756UE

9.84u9 L,.E6329E

8.1953 4.C6283E

5.9419 3.21602E

3.902¢8 2.41286E

H/D

RMOE RTOT
52.8768 2.16411E
38.0274 1.52553E
30.678C 1.25639E
26.0892 1.09582E
20.2276 8.91890E
16.420C T.56651E
13.6723 6.56723E

9.9184 5.15871E

6.528C 3.82407E

01!
(o)}
Ol
01
0a
0o
0o
ao

0 200
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EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2)

CRO 10.
L

50.C0
100.00
1540.C0
200.CC
3p0.CC
400.CC
5C00.CC
700.00
1C00.CC

CRO 20.
L

50.00
100.C0
150.00
200.0C
300.0C
%00.00
500.0C
700.00

1000.00

CRO 30.
L

50.00
100.00
150.0C
200.00
300.00
4o0.00
500.00
100.00
1000.00

CRO 5C.
L

50.0C
100.C0
150.0C
200.00
300.0C
400.00
500.CC
704.0C
100C. 00

E¥ 0.C252
EC

0.0635
0.1133
0.1682
0.22u8
0.2981
0.3460
0.3875
O0.u4628
0.5657

EM 0.0252

EC

0.C60u
0.10u49
0.1500
0.2015
0.2864
0.3389
C.3822
0.u593
C.5636

EvM 0.C2532
EC

0.0594
0.1021
0.1433
0.1888
0.2760
0.3322
C.377C
0.u4559
0.5616

EM 0.C0252

EC

0.0586
0.0998
0.1379
C.1771
0.2585
0.3194
0.367C
C.bko2
0.5575

EMU
FRACT

C.6663
D.uCu2
C.1909
C.135]
C.138C
C.1550
0.1708
C.1963
C.22C9

EMU
FRACT

C.7622
0.5615
0.2912
£.16463
C.1423
C.1566
Caa747
C.1967
C.2212

EMU
FRACT

C.8C1C
C.6u5Y
0.3¢8¢6
£.1998
O.1471
0.1583
0.1726
.1972
0.2215

EMU
FRACT

C.8351
0.733)
C.uTu2
C.2616
C.1578
0.1621
Cel7Ub
C.198C
C.2221

2.0C
FRACTM

C.6€63
0.u4C38
B.1797
C.Gcr89
C.C209
0.G105
C.0C69
C.CcC38
0.CC18

2.0C
FRACTM

0.7&£22
0.5¢613
0.288¢
0.1275
0.C405
0.€20¢6
0.C138
C.CC75
0.CC36

3.0C
FRACTM

0.8C1tC
C.6u453
0.3¢75
0.182¢8
0.Cs58¢8
C.C30¢
0.C205
0.0112
0.CCS5

3.0C
FRACTM

0.8251
0.7331
C.u737
0.2531
C.C91t
0.CuG6
0.C23¢
C.Ci185
C.CCo

H/D 2
RMOE

0.2233
0.0608
0.0255
0.0052
0.0COu4
0.0001
0. 00COo
0.Cacs
0.00CC

H/D 2
RMOE

0.5059
0.1226
0.0670
0.0202
0.0013
0.cocz2
0.00ce
0.0000
C.coot

H/D 2
RMOE

0.7909
O.18u42
0.1068
0.0u13
0.0C28
0.0004
0.0001
0.cocc
0.CCCC

H/D 2
RMOE

1.3625
0.3073
0.183%
0.0881
0.0081
gc.CCic
0.0CC2
0.CCcce
0.Ccoco

2—ano 5 2 '

RTOT

2.85964E 0O
1.244C0E 40
8.16222E-01
6.75849E-01
5.82963E-01
5.40842E-01
5.11039e-0!
L,67607E-04
4.22959€E-01

RTOT

4.93921E 00
1.78889€E 0O
9.79376E-01
7.32243E-01
5.95345£-01
5.46531E-01
5.14589€e-0!
4,.69367E-01
4.23730E-01

RTOT

7.01878E 00
2.33378E 00
l.14253€ 00
7.88637E-01
6.0T726E-01
5.52221E-01
5.18139E~01
4.71127E-01
4.,24502E-01

RTOT

1. 11 779E 01
3.42357E 0O
1.46884E 0O
9.C1425E-01
6.32489E-01
5.63599€e-01
5.25239E-01
L. TubLueE-0]
4,260u45E~-01

D 200
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS (H/D 2) 2-B.MW. 5 2 1
CRO 10. EM 0.C50C EMU 3.0C H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C 0.1086 0.4205 0.4205 1.3564 3.08842€ 00
100.00 0.1635 0.2641 0.2589  0.7927 1.66735E 00
150.00 0.1947 0.2185 0.1987  0.5255 1.22685E 00
200.00 L.2156 0.2078 0.1786 0.3850 1.032L9E 00
3C0.0C 0.2457 0.2086 0.1685  0.2389 8.42706E~D1
%00.00 0.2713 C.2138 0.165C  0.1577 7.36341E~C)
500.0C 0.2963 0.2192 0.1609  D.10u48 6.63466E-01
7C0.00 0.3497 £.2301 0.1u491 0.0k 32 S.67174E-D1
1000.0C 0 4452 C.2L6k 0.1224 0.0081 4.81606E~D)
CRO 20. EV 0.CSCC EML 3.CC H/D 2
L £C FRACT FRACTM RMOE RTOT
50.00 C.1076 C.4890 0.4E9C  2.7175 S5.430L1E OO0
1C0.00 0.1608 0.3194 0.3169 1.6187  2.64158E OO
150.00 C.1914 0.2684 C.256k 1.0876 1.8CO94E GO
200.00 0.2112 £.2561 0.2374 0.8C9Y 1 ub424E OO0
300.00 0.238] £.2563 0.2202 0.5247 1.11331E 00
400. 0C 0.2595 C.2603 0.2288 0.368C 9.36688E-01
s00.00 0.2791 C.2630 0.2262 0.2651 8.19410E-01
700.00 0.318C C.2663 C.2174 0. 1383 6.69832E-01
1000.0C 0.2845 0.2706& 0.196¢ 0.0k 5. 434L45E-0]
CRO 3C. EV 0.0SCC EML 3.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 0.1073 0.5123 0.51232 4.0785 7.77241E OO
1C0.00 0.1598 £.3452 0.31436 2.4453 3.61582E 00
150.00 0.1902 0.29u¢ 0.2658 1.651C 2.37503E 00
200.00 0.2096 0.2833 0.2694 1.2358 1.85599€ 0O
3C0.0C 0.2353 5.286] 0.2663 0.8137 1.38391E 00
¥C0.00 0.255] 0.2917 0.2678  0.5828 1.13704E 00
500.00 0.2728 0.2950 0.2671 0.4315 9.75354E~01
700.00 03062 C.2968 0.2605 0.2446 T.72491E-01
1000.0C C.3586 £.2952 0.2428 0.0993 6.05283E-01
CRO 50. EM 0.050C EMU 3.CC H/D 2 ‘
L EC FRACT FRACTM RMQE RTOT
50.00 0.1070 0.5326 0.522¢ 6.8003 1.24564E 01
100.CC 0.1590 0.3498 0.3688 4.0989 5.56428E 0O
150.00 0.1892 0.3213 0.315¢ 2.7789 3.52320E 0D
200.0C 0.2083 0.3128 0.3C36  2.09CC  2.67950E 0O
300.0C 0.2330 0.3210 0.3C75 1.3937 1.92511E 00
¥00.00 0.2515 0.3307  C.3142 1.0152 1.53773€ 00
500.C0 0.2675 0.3367 0.3175 0.7685 1.28724E 0O
700.C0 0.2965 0.3411 0.3162 0.4635 9.77808E-01
1000.00 £.3380 0.3374  0.3C30 0.2235 7.28961E-01

0 200




EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS

CRG 10.
L

50.00
100.0C
150.00
200.00
30Q.C0
400.00
500.0C
700.00

iogo.cc

CrRO 2C.
L

50.0C
100.0C
150.00
200.00
300.0C
800.00
508.00
700.00
1000.0C

CrRO 30.
L

50.CC
jog.0c
150.00
200.00
300.00
400.00
Sb0.00
700.0C
1000.00

CrO 50.
L

50.00
100.00
150.0C
200.00
30a.cc
400.0C
500.00
700.00

1000.00

EM 0.075C
EC

g.1313
0.1799
0.2070
0.2258
0.2513
0.2719
0.2902
0.3231
Ce3691

EM C0.075C
EC

0.1309
0.1786
0.20u7
C.2224
C.2u72
0.2667
N.2837
C.3133
0.3523

EM 0.075C
EC

0.1308
C.1782
0.2039
0.2213
C.2u458
0.26u49
0.2814
0.3099
0.3466

ev C.O075C
EC

C.1307
C.1779
0.2033%
0.2204
C.24u6
£.263Y
£.2795
£.3071
0.3419

-258-

EMU 2.CC
FRACT FRACTM
C.26uL5 0.26u5
0.2075 C.2C75
C.208¢ 0.2086
C.2198 0.2194
C.2u426 0.221%6
0.2¢03 0.2416
B.27uC C.2493
L.29u2 0.2596
0.3138 0.2¢€67

EML 3.CC
FRACT FRACTM
0.2875 0.2€75
C.2307 C.2207
0.2336 0.2236
0.2u68 0.2u68
£.2739 0.2¢82
€.2957 0.2853
€.313] 0.2989
C.3392 0.3189
0.3650 C.2271

EMyU 3.0C
FRACT FRACTM
0.29¢1 0.29¢1
0.24C0 0.2400
C.2b4| O.2L41
C.258Y4 C.2584
0.2879 0.284]
C.3122 0.3C58
C.3319 B.3219
0.3¢25 0.3479
0.394] 0.37uLC

EMU 3.CC
FRACT FRACTM
C.3C34 0.3C34
C.2u80 0.2u48C
£.2534 C.2534
0.2¢91 0.2¢91
C.3C11 0.2988
£.328C C.323¢
C.3504 C.3441
0.3863 0.377C
C.4255 O.u4)24

(H/D 2) 2-B.W. 5 2 1
H/D 2
RMOE RTOT
3.4L425 3.875CtE D
2.26u¢6 2.54380E 0O
le711l 2.0u5475 0O
1.3939 1.77T468E 00O
1.07C2 1.45509E 00
0.857C 1.25332E 0O
0. 7C08 1.1C08C1E 0O
0.u4832 9.07972E-01
0.282C 7.23287e-01
H/D 2
RMOE RTOT
6.89u8 7.10845E CO
4.5687 L.47006E OO
3.48u8 3.49390€ 00
2.8636 2.97031E 0O
2.2055 2.36181E 00O
1.7831% 1.98401E 00
J.u752 1.7T1562E OO
10494 t.35243E U0
0.6582 1.C2533€E OO
H/D 2
RMOE RTOT
10.3u470 1.C3419€ Ol
6.8717 6.39631E 0O
5.2574 L4.94234¢ 0O
L.3354 4.16595€E GO
3.343) 3.26854E 00
2.7115 2.71u71€ 0O
2.2523 2.32323E OO
J.619C 1. 79689E 0O
1.0387 1.32737€ 0O
H/D 2
RMOE RTOT
17.2507 1.68088E O}
11.u479¢ 1.02488E 01
8.8C28 7.83921E GO
7.2771 6.55723E 0OC
5.6185 5.08199€ 00
4,5691 L,17609€E 0OG
3.8C75 3.53845E OO
2.7588 2.68582E CO
1.8C22 1.93146C 0OC

g 200
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS {(H/D 2) 2-B.W. 5
CRO 10. EM 0.1COC EMU 3.0C H/D 2
L EC FRACT FRACTM RMOE RTOT
50.CC 0.1430 0.1891 0.1891 5.8055 4. 71641E
100.CC £.1882 0.3 741 O.1741 L4.2305 3.46126E
150.0C 0.2133 0.1874 C.18T7Y4 3.4523 2.92186E
200.80 0.2313 C.203% 0.2C35 2.9612 2.59359€
300.00 0.2591 0.2230 0.2230 2.3216 2.16985E
400.00 0.2820 £.2582 0.2582 1.893¢ 1.88528E
500.C0 0.3022 C.2€01 0.2794 1.5828 1.67303E
700.0C 0.335C C.3367 C.3C63 1.198C 1.37025E
1000.00 0.3779 0.3582 0.3359 0.8064 1.07818E
CRO 20. €V 0.100C EMU 3.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 C.t1u27 C.2003 0.2C03 11.6232 8.87084E
100.00 C.1875 C.1862 0.1862 8.4936 6.37598E
150.00 0.212] C.2013 0.2C13 6.9536 5.31043E
200.00 0.2296 C.2193 0.2193 5.9838 b.€6565E
300.00 0.2562 0.2523 0.2523 L,7287 3.83866E
400.00 0.2778 C.2804 0.2€0U4 3.8949 3.28728E
500.00 0.2967 C.3C52 0.3C52 3.2786 2.87860E
7ag0.0cC 0.32281 C.3475 0C.3425 2.5C0C 2.30030E
1000.6C 0.368C C.3980 C.3861 17255 1.74918E
CrRO 30. E¥ 0.1CCC EMU 2.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 C.1428 C.2Cu4 0.2C44 17,4405 1.30253€
100.00 0.1873 C.1908 0.1908 12.7559 9.29070E
150.0C C.2117 0.2067 0.2C67 10.4533 7.69900E
200.00 0.229C C.2255 0.2255 9.006u4 6.73771E
300.0C C.2553 C.2599 0.2599 T7T.1353 5.507LTE
400.0C 0.2764 C.2895 0.2895 5.89u1 4,68929E
500.0C C.2948 C.3156 0.3156 b.9792 L.08416E
700.0C C.3257 C.3608 0.357¢ 3.8C36 3.23035E
1000.0C 0.3647 C.4162 c.ursl 2.6468 2.42018E
CrRO 50. EV O.1CCC EMU 3.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 C.1426 g.2078 g.2078 29.0750 2.13341E
1C0.00 0.1871 0.19u46 O.19u¢ 21.2812 1.51201E
150.00 C.2114 £.2111 0.2111 17.45¢€6 1.2U761E
200.0C C.2286 C.2307 C.2307 15.0516 1.08818E
300.0C 0.2545 C.2€65 0.2¢€45 11.9u484 8.84510E
400.06 D.2753 Ce2975 £.2975 9.8930 7.49329E
sto.00 0.2933 C.3249 0.3249 8.38CC 6.49529E
700.0C 0.3238 C.3729 C.371C 6.u4131 5.090u45E

1000.0C

0.3619

0.u332

0.u282

L.u916

3.76217E

2

01

o1
|
co
ca

oo
oo

0 200




EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 521
CrO 10. EM 0.0252 EMU S5.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C 0.0594 C.6587 0.6587 0.267% 2.8457TuE 0OC
100.0C 0.1090 C.bCl] O.ului 0.0612 1.24285€E 00
150.00 0.1682 C.190C8 0.179¢8 0.0255 8.16093E-01
200.0C 0.22u8 C.125] 8.0789 0.LC0S2 6.75831E-01
300.0C 0.2981 C.128C 0.C2c9 0.0C004 5.82963E-01
400.0C 0.3u460 0.1550 0.C0105 0.Ccct S.u408u42e-01
500.0C £.3875 C.1708 0.CC6% 0.Coco S.11039e-01
700.00 C.ub628 C.1962 C.CC38 0.CcoC b,67607E-01
1000.00 0.5657 0.22C9 g.cci8 0.Ccecce b.22959€E-01
CRO 20. EVM 0.0252 EMU 5.CO H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 0.0585 0.7575 0.7575 0.559C L4.92532E 0O
100.0Cc 0.1020 C.5616 0.5¢616 0.1229 ). 78774E OO
150.CC 0.150C L2914 0.2887 0.0670 9. 7924 8E-01
200.0C £.2015 C.1663 0.1275 0.0202 7.32225E-01
3po.00 D.286W4 O.1423 0.04CS 0.0013 5.95344E-0O1
400.00 0.3389 C.156¢ C.C20¢ 0.00C2 S.46531E-01
500.0C 0.3822 C.1717 C.C1i38 0.0CCC 5.14589E-01
700.0C 0.u4593 Ce1967 0.CC75 0.00C0 L4.69367E-T
1000.00 0.5636 (.2212 0.CC36 0.0DCo0 L.23730E-0t
CrRQ 30. EM D.0252 EMU S5.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 0.C582 C.7976 0.767¢ 0.8505 7.COL89E GO
100.00 0.10GC D.6455 0.6u455 O.18u4¢ 2.33264E 0D
150.00 O.iu32 0.3¢85 C.3¢75 0.1068 1. 14240 OO
200.CO C.1888 C.1998 0.1828 0.0413 7.88619€-01
3p0.C0 C.2760 O.147) 0.C5ee 0.002¢8 6.07726E-01
400.0C 0.2322 C.1583 C.C20¢ 0.000u 5.52220E-01
500.00 0.377C C.172¢ 0.C2C5 0.0e0! 5.18139E-01
700.00 0.u559 C.1972 0.C112 0.00cc L,71127E-0D1
1c00.00 0.5616 C.2215 0.CCS5 0.0Cco¢ 4.24502E-01
CRG 50. EV D.C252 EMU 5.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00C 0.0579 C.8330 C.E823C 1.4336 1. 11640 01
100.0C 0.0985 0.7333 0.7233 0.3079 3.42242€ 0O
150.0C D.138C Gl O.u737 0.183¢ 1.46871E OO0
200.0C O0.1771 C.2816 G.2531 0.0&8¢ 9.01407E-01
300.00 0.2585 £.1578 0.C911 0.0081 6.32488E-D1
400.00 0.319y4 0.1621 0.0u96 0.0010 5.63599e~01
S00.0C 0.367C C.17k6 0.023¢ 0.0C02 5.25239e-01
700.C0 O.u4u92 0.198C 0.C185 0.000C L, Tub6L46E-O]
1000.00 0.5575 £.222) 0.CcC91 0.00CC 4.260u45E-01

=260~
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS {H/D 2)

CrRO 10.
L

50.C0
100.00
150.00
200.00
3og.0C
%00.00
500.00
700.0C
180CC.C0

CRrRO 20.
L

50.00
1C0.CC
150.0C
200.CC
3g0.0C
400.00
$00.00
700.00
1000.00

CRC 30.
L

50.00
1C0.CO
150.0C0
200.0C
300.Ca
400.CO0
500.C0
700.0C

i00c.Cco

CRO 50.
L

50.CC
1C0.0C
150.C0
200.0C
3G60.0C
400.00
50C.CC
700.CC
1000.00

EM 0.050C EMU 5.CC
EC FRACT FRACTM

C.1072 O.uy87 O.uugv
0.160} C.26Uu6 0.264¢6
0.1935 0.2072 0.2C72
0.2169 C.1929 0.1929
0.2534 O.1954 0.1927
0.2788 C.20u2 0.1823
0.3036 0.2123 0.1732
C.3566 0.2266 0.1550

0.u4509 G.245] C.1239
EM 0.05CC EMU 5.0C
EC FRACT FRACTM

0.1069 C.5CC6 0.5C06
0.1589 0.3222 0.3222
G.1905 0.2632 0.2¢632
0.2113 £.2475 £.2u475
C.2u07 C.2u68 C.246¢8

0.263] 0.2525 0.2449
£0.2826 0.2570 0.2286
0.3211 0.2627 0.2245
0.3874 0.2690 C.1994
EM B.C5CC EMU 5.CC
EC FRACT FRACTM
0.1068 C.5208 0.5208
D.1586 0.3u8) 0.3u8)
0.1895 £.2915 C.2915
0.2095 0.2776 B.2776
0.2366 C.2790 0.279C

0.2575 0.2856 C.2821
C.275C 0.2899 0.2783

0.3081 0.293¢ 0.2674
C.360U4 0.2937 0.2u46C
EM 0.050C EMLU 5.CC
EC FRACT FRACTM
0.1067 0.5380 0.538C
D.1582 0.3721 D.3721
0.1888 0.3199 0.3199

0.2082 0.3C95 D.3C95
£.2336 0.3165 C.3165
0.2529 0.3265 £.3255
0.2688 0.3333 0.3268
0.2976 0.3387 0.3222
D.3388 C.3360 C.3C6C

H/D 2
RMOE

l.6u488
0.9362
0.5781
0.3967
0.2162
O. 1424
0.09u5
0.0388
g.cav3

H/D 2
RMOE

3.2991
1.89C8
1.1966
0.8519
Ce5142
0.3514
0.2532
D.1322
C.0u2y

H/D 2
RMOE

4,9492
2.8u448
leBlU}
13056
0.8138
0.566C
O0.u197
0.2381
N.0968

H/D 2
RMOE

8.2498
4.7536
3.0u490
2.2126
lel 101
0.9985
0.7562
0.u57i
0.2212

2—8.”- 5 2 f

RTOT

2.95757e 00
1.57096E 0O
1.15357€E 00
9.75401E-0!
8.0617T1E-QI
7.11787E-01
6. U641 5E-01
5.58u413E-01
4. 78054E-01

RTOT

5.29957E 0O
2.54520€ 0OC
1.72766E 0D
1.38715E 0OC
1.07677€ 0O
9.12134E-
8.02359€e-01
6.61071E-01
5.39893E~-01

RTOT

7T.64156€ Q0O
3.51943€ 0O
2.30175E OO
1.79891E 0OC
1.34737€E 0O
111248 OO
9.58303E-D1
7.63730e-01
6.01731E~-O1

RTOT

1.23256E 01
5.46790€ 0C
3.44993 0O
2.62241E 00
1.88858E 00
1.51317E 0O
1.27019€ 0O
9.690u4T7E-D1
7.25409€E-01

0 200
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EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (k/D 2)

CrRQO 0.
L

50.0C
100.0C
150.0C
200.00
300.0C
400.00
500.00
700.0C
1000.0C

CrRO 20.
L

50.0C
1ag0.00
150.0C
200.00
300.00
400.0C
500.0C
700.0C
1000.00

CrRO 30.
L

50.0C
160.0C
150.0C
200.CC
3p0.0C
%00.CC
500.C0
700.0C
gco.cocC

CRO 50.
L

50.CC
100.00
150.0C
200.00
300.00
40g.0o0
500.0C
700,00
1000.0C

gV 0.075C
EC

C.131C
0.1788
0.2049
0.2227
C.249!
D.2706
0.2899
C.3263
C.3812

EM C.075C
EC

C.1307
0.1781
0.2037
0.22C9
C.2u459
£.26517
0.2831
£.3138
C.3557

EV 0.075C
EC

0.1307
0.1778
C.2032
0.2203
D.24u8
C.26uL2
0.2809
C.31CO0
C.3u82

EV 0.075C

EC

C.13C6
0.1777
0.2029
0.2198
C.2440
0.2629
0.2792
0D.3071
0.3u26

EMU 5.00
FRACT FRACTM
C.2736 C.273¢
C.21b1 O0.2141
C.2127 C.2127
C.2212 0.2212
C.2394 0.2394
0.2540 0.25uC
C.2653 0.2653
0.2830 0.283C
t.3027 0.2997

EMU 5.CC
FRACT FRACTM
£.2928 0.2928
C.2351 C.225]
€.2370 0.237C
C.2u88 g.2u88
C.2734 C.273u
£.2933 0.2933
D.3093 0.3C932
C.3334 0.223Yy
C.3579 0.3579

EMU 5.C0
FRACT FRACTM
0.2999 0.2999
C.2u32 0.2432
0.2u467 0.2467
C.260C2 0.2¢02
C.2882 0.2€82
C.3111 C.3111
C.3298 0.3298
C.3587 C.3587
D.3893 C.3893

EMU 5.CC
FRACT FRACTM
C.3058 0.3Cs8
0.2502 0.25C2
£.2552 0.2552
C.270u 0.2704
C.3C15 0.3C15
C.3277 C.3277
C.3u9y C.3u9u
0.3843 0.38u43
O.u227 0.u227

H/D 2
RMOE

4,.3996
2.878]
2.168C
1.76CC
1.2767
0.9791
0.7712
D.u933
0.2507

H/D 2
RMOE

8.8C63
5. 7844
4,3774
3.5732
2.6232
2.0u27
1.6396
1.1C99
0.6u49C

H/D 2
RMOE

13.2132
8.69C1
6.5878
5.3856
3.968¢%
3.10u6
2.5072
1.7241
1.0474

H/D 2
RMOE

22.0261
14.5CC3
11.CC61
9.01C8
6.6598
5.2285
4.2399
2.9483
1.84C5

2-BeHe 52 1

RTOT

3.73603E OO
2.41582E 0OC
1.92741E QOO
1.66562E 00
1.36161E CO
1.17277e 0C
1.03826E OO
8.5u998E-01
6.87251€~01

RTOT

6.96947E 0O
4,34207E 0O
3.37585€E 00
2.86126€ 0O
2.26834E 00
1.90346E 0O
1.64587€ 0O
1.299u46E (GO
9.8929u4E~-01

RTOT

1.02029€E 01
6.26833c 0O
4.82429€E 00
4.05690€E OO
3.17506E 0O
2.63416E OO
2.25349€ 00
1. 74392 0O
1.29134 0O

RTOT

1.¢6698E 01
1.01208 04
T.72116E 0O
6.4u4817E OO
4.98852€ OO
4.09555E 00
3.446871E 0O
2.63284E 0O
1.89542E 00

0 200
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EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5
CRO 10. EM 0. 1CCC EMU 5.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 O.1429 C.1939 0.1939 7.4854 4.59055E
1{0.0C C.1878 0.1789 C.1789 S.uu60 3.34023E
150.00 C.2126 0.1922 0.1922 h.u360 2.80544E
200.00 0.2302 C.2085 C.2C85 3.7962 2.u48159€
300.0C 0.2571 C.2376 C.237¢ 2.96u46 2.06613E
¥00.00 C.2790 C.2617 0.2¢€17 2.4119 1.7TB914E
500.0GC 0.2982 0.2822 0.2€822 2.0053 1.58385E
700.00 C.3319 0.3157 0.3157 1.4361 1.29333¢
1000.CC 0.3768 0.3536 0.3c3¢ 0.9027 1.01623E
CRO 20. EV 0.1t10CC EMU S5.CO H/D 2
L EC FRACT FRACTM RMOE RTOT
50.00 C.i1u27 £.2C30 0.2C3C 14,9815 8. TUL 98E
100.0C 0.1873 £.1890 0.189C 10.9217 6.25495E
150.0C 0.2117 C.2042 0.2Cu2 8.915C 5.19401F
200.00 0.2290 0.2224 0.2224 T.6U63 4.55365E
3go.00 0.2552 C.2554 0.2554 6.0C01 3.73L4094E
40C.0C C.2763 C.2833 0.2€33 b.9076 3.19114E
500.00 0.29u¢ C.3C74 0.3C74 4.1072 2.78941E
1a0.0C D.3263 C.3u82 O.3u482 2.9893 2.22338E
1000.0C 0.3669 C.3969 D.3569 l.9u76 1.68723E
CRO 30. EM 0.1CCC EMU 5.0C H/D 2
L EC FRACT FRACTM RMQE RTOT
50.0C O.1u26 C.2063 0.2C063 22.4T¢6 1.28994E
100.00 0.1871 G.1927 C.1927 16.3973 9.16967E
150.00 C.211y g.2087 0.2C87 13.3929 7.58258E
200.00 0.2286 C.2277 0.22717 11,4954 6.62571E
3pg.0cC C.25u46 0.2622 0.2¢622 9.0342 5.u4C375E
400.00 0.2754 €.2918 0.2918 T.4027 4.59315E
500.00 C.2934 C.3174 C.3174 6.2088 3.99u498E
T00.00 0.32u44 C.3617 0.3¢17 Lo5uit 3.15342E
1000.00 0.3638 C.u159 0.4159 2.989¢6 2.35823€
CRO 50. EM 0.1C0C EMU 5.00 H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C O.142¢ 0.2090 0.2C9C 37.u4682 2.12083E
1C0.0C C.1870 0.1958 D.1958 27.3u8! 1.49991E
}50.G0 g.2512 C.2124 C.2124 22.3508 1.23597€E
200.0C 0.2283 £.232) C.2221 19.1937 1.07698E
300.00 0.2541 0.2¢8] 0.2¢81 15. 1030 8.7u4138E
¥00.00 0.2747 0.2990 0.2990 12.39u7 7.39715E
500.00 0.2925 L.32¢2 C.32¢2 10.41C0 6.4C610E
100.00 0.3230 C.3736 0.373¢6 TobUlU2 5.01352€

1000.0C

0.3613

O.u333

0.u233

5.0735

3.70022E

2

01
(o}
o]
01
0o
ao
0o
Go
00

0 200
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS (H/D 2) 2-B.W. 5 21
CrRO 10 EM 0.C2512 EMUIC.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C C.0579 C.6911 £.6911 0.36C5 2.69052E 00
100.0C 0.C986 C.llio C.uujé 0.0726 1. 13669€ 0O
150.00 C.1421 C.1894 C.1894 0.0u07 T.37762E~-01
200.00 J.268C Q.1C99 C.C905 0.C0O13 6. 15U65E~-01
3p0.0C 0.3416 C.1275 C.C227 0.0001 S.L4uU365E-01
400.00 0.3820 0.1u489 c.Cc110 0.00co S. 1471 7E-OI
506.0C O.Lu)68 C.1668 C.CC72 8.00cc L4L,92740E-T1
rac.goc 0.u823 C.19u1 0.CC38 0.CoceE 4,.,58038E~-U1
1000.00 0.5765 C.2195 c.ccie -0.0CGCC 4,18979E-01
CrRO 20. EM 0.C252 EMLIC.CO H/D 2
L EC FRACT FRACTM RMOE RTOT
sg.oo C.0577 C.7789 C.7789 0.7261 4,77009€e 0OC
100.0C C.0975 0.5969 0.5969 0.1u453 1.68158e 00
150.0C Qe1354 C.3083 C.3Ce3 C.08u45 9.CCot17TE-0O1
200.0C 0.1876 C.1u423 O.1423 0.0307 6. T1859E-01
3o0.0C C.3267 C.120u4 0.Cuu2 0.CCC3 5.56747E-01
4g0.00 G.3737 C.15C0 C.C218 0.0001 5.20u407E-01
500.00 C.ui08 C.1875 C.Ci143 0.CCce 4.9629CE-C)
708.0C C.u787 Oe19u¢ 0.CC77 0.0CoC 4.59798E~-01
|1cao.oc 0.5743 C.2197 0.Ccc3z -0.0CcCcC 4.19751E-01
CRrRO 30. Ev 0.C252 EMUIC.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C C.0576 C.8134 C.2134 1.0920 6.84967E 0OC
100.00 C.com C.6762 C.6762 C.218C 2.22647E 00
150.0C 0.1335 C.3911 0.3511 D.1277 1.06407€E 0O
200.00 O.17u5 C.1857 C.1857 0.C607 7.28253gE-014
300.0C 0.3130 C.13237 C.Ceue¢ 0.Cocs 5.69128E-01
400.0C LC.3657 C.1513 0.C223 C.CCat 5.26096E-01
500.0C C.u4C50 0.1682 C.c213 0.00cCo L4.998u40£~-01
700.8C C.u750 C.19u49 C.O011k 0.00Cce 4.61557E-01
10800.CC 0.5723 C.22CC C.CC5E ~0.00C0 4,20523£-01
CrRQO S0O. EM 0.0252 EMULIC.CC H/D 2
L EC FRACT FRACTM RMOE RTOT
50.0C 0.057¢ C.8423 C.Eu433 1.8233 1. 10088E 0Ol
1C00.C0 0.C969 0.7567 0.7567 0.3634 3.31625€ 00
150.00 C.1321 C.u984 C.ug84 0.2138 1.39038 0O
200.00 C.1673 0.2593 C.2593 Cetil3 8.4104I1E-DI
300.00 C.289C Colu? C.1C17 0.CC30 5.93891E-01
4»00.00 0.350C6 C.15Uu1 0.C52¢ 0.00C3 5.37475e-01
500.00 0.3938 0.1698 0.C35C C.0CCI 5.069uCE-01
roo.oc C.u679 C.1958 c.Cc189 0.00CC 4.65077e-01
1000.00 0.5681 C.2206 C.CC9t 0.0CCC 4.2206¢6E-01

0 200
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINCERS (H/D 2)

CRO 10.
L

50.00
100.00
150.00
200.0C
30C.00
k0o.0c
500.00
700.00

1oco.co

CRO 20.
L

50.00
100.00
150.0C
200.0C
3o00.0C
400.00
500.0C
700.00

1000.0C

CRrRO 30.
L

50.00
100.0c
150.00
200.00
3p0.00
400.00
500.0C
700.0C

1000.0C

CRO 50.
L

50.GC
100.0C
150.0C
200.0C
3p0.00
400.0C
500.00
700.00
1000.0C

EM 0.05CC
EC

0.1069
0.1590
0.1906
C.2114
C.2u08
02661
0.293]
£.386C
C.6153

EM 0.05CC
EC

0.1068
0.1584
0.1891
g.2pe7
0.23u8
0.2551
0.2738
0.3123
C.u4132

EV 0.050C
EC

0.1067
0.1582
0.188¢
0.2079
0.2329
0.2518
0.2686
0.3004
0.3549

EM D0.05CC
EC

0.i1067
C.158C
0.1882
0.2072
£.2315
0.2u494
0.26u8
C.2923
C.3320

EMUIC.OC
FRACT FRACTM
0.4770 Q.u77C
£.2924 C.2924
0.2291 0.2291
g.2088 G.2CE8
0.1988 0.19¢88
C.1963 0.1963
0.1955 0.1955
0.1999 0.1999
0.2199 0.1522

EMUIC.CC
FRACT FRACTM
£.5178 0.5178
0.3429 0.3429
0.2830 0.2€3C
C.2654 C.2¢54
C.2592 £.2592
8.2574 0.2574
C.25u4 0.25u4y
Ca2u47U4 C.2474
0.2425 C.2425

EMyUIC.OC
FRACT FRACTM
C.5330 0.5230
N.3640 0.3¢&uC
C.3C82 0.3C82
£.2939 £.2939
£.2930 0.293C
C.29u46 0.29u¢
C.2936 0.293¢
C.2865 0.2865
C.2732 C.2732

EMUI0.CC
FRACT FRACTM
G.5u58 0.5u58
C.3830 C.383C
0.3322 0.23222
C.3224 0.3224
C.3294 0.3294
0.3374 0.3274
C.3410 0.3u410
0.3394 0.32294
0.3257 C.2257

H/D 2
RMOE

2.3131
1.3137
0.8235
0.5807
O. 3448
0.2191
D.1365
g.027C
0.0003

H/D 2
RMOE

4,6272
2.6402
l.67u8
1.2007
0.7457
0.5103
0.361C
0.1795
0.0299

H/D 2
RMOE

b6.9414
3.9669
2.5253
1.8201
lo1U457
0. 799u
0.5811
0.32CS
0.1189

H/D 2
RMOE

11.5698
6.6195
b,2265
3.0585
l.9uu8
13753
1.0189
0.5974
0.2806

2-B.W. 52 1

RTOT

2.78097e 00
1.4C347E OO0
9.9u581E-01
8.24367E-01
6.69577e-01
5.87912E-U}
5.33785€E-01
4.6u6u5€-01
4.05726E-D!

RTOT

5.12297€E 0OC
2.37770E 0O
1.56867E 00
1.23612E 0OC
9.401 79E-0Ot
7.88259E-0!
6.89729E-01
5.67304E-01
4,67565E-01

RTOT

T.ub6496€ 00
3.35193e 0O
2.14276E 00
1.64787E 00O
1.21078E 0OC
9.88606E-0!
8.45673E-0I
6.69962E-0)
5.29403£-01

RTOT

1.21490€E 01
5.300u40E 0O
3.29093€E 00
2.47138BE DO
1.75198E OO
1.38930E 0O
1. 15756€ 0O
8.75279e-01!
6.53081€E-D01

0 200



EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS

CRO 10.
L

50.0C
100.C0
150.0C
200.00
300.00
400.CC
500.0C
700.00
1000.0C

CrRC 20.
L

50.0C
10g.0C
150.0C
200.00
300.0C
400.0C
500.0C
700.00
1000.G0

CRQO 30.
L

50.00
100.00
150.0C
200.CC
300.00
400.00
500.00
700.00
1000.0C

CrRO 50.
L

50.GC
100.0C
150.0C
200.00
308.CC
400.00
500.0C
T00.00
1000.0C

EM C.D750
EC

C.1309
C.1784
C.2041
0.2214
C.2u66
0.2665
0.2839
C.3145
C.3557

EM 0.075C
EC

C.1307
0.1779
0.2033
C.2202
C.2u447
0.2638
0.2802
0.3085
C.3uu7

EV 0.075C
EC

0.1306
C.1777
0.2030
0.2198
0.244C
0.2629
0.279C
0.3066
C.3413

EM 0.075C
EC

C.1306
0.177¢6
0.2028
0.2195
C.2435
0.2622
C.2781
0.3051
C.3387

-266-

EMUI0.CC
FRACT FRACTM
C.28u¢ 0.2EUu6
£.2258 0.2258
C.2257 0.2257
0.2351 0.23251
C.25u42 0.25u2
0.2¢83 0.2¢83
C.278C C.278C
C.2892 C.2€892
C.29ul C.294]

EMUIC.CC
FRACT FRACTM
C.2990 C.299C
C.2u22 C.2422
C.2u452 0.2u452
0.258C 0.258C
C.28u2 0.2842
C.30u8 C.3Cue
0.320¢ C.320¢
C.3u27 0.3427
0.3605 C.36C5

EMUIC.CC
FRACT FRACTM
0.30u2 0.3Cu2
C.2u84 0.2u48Y4
0.2527 0.2527
0.2670 g.2¢7cC
£e29¢3 C.2963
C.32C0 0.320C
0.3391 0.3391
C.3675 0.3€75
C.3941 0.3941

EMUIC.CC
FRACT FRACTM
C.308S C.3C85
C.2534 0.2534
C.2590 0.259C
0.27u8 O.27u8
C.3071 C.2C7)
0.3338 .2238
C.3560 C.356C
0.3911 0.3911
C.u281 0.u4281

{H/D 2)
H/D 2
RMOE

6.2329
L.0816
3.07u¢
2.4957
1.81C2
1.3923
1.10u4Y4
0.7313
Jel162

H/D 2
RMOE

12.4733
8.19C2
6.1886
5.0396
3.6787
2.85C7
2.2811
15447
0.9267

H/D 2
RMOE

187134
12.2971
9.3032
7.5836
S.5u48C
4.3092
3.u4572
2.3565
1.4350

H/D 2
RMOE

31.1934
20.5150
15.5324
12.67C9
9.2837
7.2253
5.8088
3.9797
2.4499

Z-B.N. 5 2 ]

RTOT

3.58836E 00
2.27248E OO
1.78828E 00
1.53054€E 00
1.23427€ 0D
1.05268E 0O
9.24965E-01
T.54060E-01
6.02171E-01

RTOT

6.82180E 0O
L,19874E 0O
3.23671E OO
2.72618E 00
2.14100E 00
i.78337e 00
1.53258E 0O
1.19852€E 0O
9.0u214E-DI

RTOT

1.00552 01
6.12499E 00
L4.68515E 0O
3.92182€e 00
3.04772€ OO
2.51407 GO
2.14019€E 00
1.64298E 0O
1.20626E 00

RTOT

1.65221€ 01
9.97751E 00
7.58203E 0O
6.31310e 00
L.8611BE 0O
3.975u45€E OC
3.355u41E 0O
2.53191E OO0
1.81034e 0O

0 200



EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS

CRO 10.

L

50.00
J0C0.00
150.00
200.0C
300.00
400.CC
sg00.00
700.00

1000.00

CrRC 20.
L

50.0a
100.CC
§50.0C
200.00
300.0C
400.C0
500.00
100.00
1000.0C

CRO 30.
L

50.00
100.0C
150.00
200.0C
3p00.00
400.0cC
S00.0C
100.00

1000.0C

CRO 50.
L

50.00
100.00
150.00
200.00
300.0C
400.00
500.00
700.00

1000.0C

EV O.I1CCC
EC

0.1425
0.1869
0.2111
0.2282
0.2539
0.27u45
0.2923
G.3229
0.3618

E¥ 0.1CCC
EC

C. 1425
0.1868
0.211C
C.2280
C.2537
0.2741%
0.2917
0.3219
0.3597

EM 0.1000
EC

De.ll425
0.1868
0.2109
0.228C
0.253¢
C.274C
0.2915
C.2215
0.3591

E¥ 0.1CCC
eC

0.1425
D.1868
0.2109
0.2279
0.2535
0.2738
C.2914
C.3213
0.3586

-26'7-

EMUIC.CC
FRACT FRACTM
C.1981 0.1981
C.1815 0.1815
0.1938 0.1938
£.2C90 C.2C9C
0.23¢1 0.2361
£.2580 D.258C
N.27¢1 0.2761
C.30u42 C.3C42
C.3332 «3332

EMUIC.CC
FRACT FRACTM
0.2053 0.2C53
C.19C6 0.190¢6
C.2C53 £.2C53
0.2231 0.2231
C.2551 0.2551
£.2819 C.2819
C.30u48 0.3Cus8
0.3u428 0.3u428
C.3868 C.386¢

EMUIC.OC
FRACT FRACTM
C.2079 0.2C79
C.1939 C.1939
C.2095 C.2C95
C.228] 0.2281
0.2¢22 0.2622
C.29C9 0.2909
C.316C C.316C
0.3583 0.3583
C.uC93 C.uC93

EMUITC.CO
FRACT FRACTM
0.2099 0.2C99
0.1965 0.1965
0.2130 0.213C
C.2324 C.2224
C.2¢82 0.2¢682
C.2986 C.2986
0.3253 0.3253
C.3717 C.3717
C.u4294 C.4294

{H/D 2)
H/D 2
RMOE

10.320C
7.3823
5.9373
5.031C
3.8730
31217
2.5811
1.8u46C
1.1849

H/D 2
RMOE

20. 6412
14,7690
11.8824
10.0711
71.7586
6.26C1
5.1828
3.7189
2.,4C54

H/D 2
RMOE

30.9619
22.1557
17.8275
151134
11.6434
9.3991
7.7838
5.5915
3.6252

H/D 2
RMOE

51.6031
36.9299
29.7125
25.1947
19.4148
15,6765
12.989C

9.336C

6.0655

Z—B.Hc 5 2 I

RTOT

L.4u7117E OC
3.23011E QO
2.7C264E OO
2.38u82€ 0O
1.97905E 0O
1.70980€ 0O
1.51100€ OO
1.23100€ ON
9.65719€E-01

RTOT

8.62560E 0O
6.14L483E 0O
5.09121€ 0O
4.u45688E 00O
3.64786E UO
3.11180E 0O
2.71656E 0N
2.16105E OO
1.63672€ 0O

RTOT

1.27800E 01
9.05955E GO
T.47978E 0O
6.52894LE 00
5.31668E GC
4.51380E 0O
3.92213€ GC
3.09110€E OO
2.30771E 0O

RTOT

2.10889E Ot
1.48890e O
1.22569€ 01
1.C6731E OI
8. 65430 0O
7.31781e 0O
6.33325c 0O
L4.95119€E OO0
3.64971E 0OC

0 200
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRC 1C. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE
5C.00 0.0937 - 0.5502 0.5492 0.0802
100.00 0.1707 f.2u486 0.2363 0.0213
150.00 g.2714 0.1812 0.0898 0.0010
200.00 C.3u55 0.1853 0.0352 0. 0001
306.00 O.ub 0.2100 0.0102 0. 0000
400.00 C.516u 0.23U1 0.0055 0.0000
500.90 0.5850 0.2435 0.0037 -0.0000
700.00 0.7119 0.2u493 0.co19 -0. 0000
1000.00 0.8867 0.2097 0.C009 -0. 0000
CRCO 20. EM 0.0253 EMU 3.00
L EC FRACT FRACTM RMOE
50.00 0.087t 0.6933 0.6928 N 1649
100.00 0.1465 0.3675 D.3652 0.0628
150.00 0.2326 0.2090 C.1607 0.0070
20C.00 0.3226 C.1918 0.0679 0.0003
300.00 D.u322 0.2114 0.0202 0.0000
400.00 0.5107 0.2308 0.0110 0.0000
500.00 0.5808 O.2bu} c.oovs -0.0000
70C.00 C.7092 0.2501 0.0C38 -0.0000
100C.00 0.8852 0.2104 C.uC18 -0.0000
CRO 30. EM 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.08u8 0.7593 B.759C 0.2505
100.C0 0.1386 O.u4534 C.u524 0.1012
150.00 0.2090 D.241L4 0.2149 0.0206
2C0.00 0.3022 0.1993 0.C981 0.00t10
3cc.00 D.u4236 0.2128 C.030C1 0.000C
4C0.00 0.505! 0.2316 0.0164 0.000cC
500.00 0.5766 0.2u4u8 0.03109 0.0000
7CC.00 N.7065 0.2509 0.0057 -0.0000
1000.00 0.8836 0.2111 c.nca7r -0. 0000
CRO 5C. E™ 0.0253 EMU  3.00
L EC FRACT FRACTM RMOE
5C.CO 0.0834 N.8220 0.8218 C.u223
1C0.00 0.1325 0.5628 D.5624 Qe 1751
15C.00 0.1875 0.3061 0.29u47 0.0579
2¢C.00 0.2693 0.2170 0.1507 0.0051
3CcC.00 p.um 0.2157 0.0u9i 0.0000
LJu.00 O.u49u43 0.2332 g.C27C 0.0000
500.00 0.5682 0.2460 0.0180 0.C0C0
7CLC.00 C.70114 0.2524 0.CC95 ~-0. 0000
1006.00 0.8804 C.2125 0.GCuu -0.0000

By}

2BW

RTOT

1.63838E U0
8.06728E-01
6.115u0E-01
S5.41226E-01
4,.78981E-01
LoL270uE-O1
4,15913E-C1
3.77023€E-01
3.37816E-01

RTOT

2.59292 0O
1.G1008E 0D
6.66985E-01
5.60329£-01
4.83881E-01
L,u5148E-01
4,1 7Tu33E-01
3.77Tu6E-UH
3.38117e-01

RTOT

3.5u747L 0OG
1.21336E OO
7.22u430Ne-01
S.79433c~-01
4,.88780L-01
4.47523C-01
4.1895LE-01
3.78u69E-014
3.38u17£-01

RTOT

5.u4565¢6c 00
1.61998E 0OC
8.3332CE-U1I
6.1 T639E-01
4.98580e-01
4,52481€E-C1
4,219725e-01
3.79915€E-(1
3.39019e-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CrRO 10. EM 0.0500 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.1498 0.3563 0.3563 O.B6u43
100.00 0.20u4b 0.2734 0.2u499 C.u4255
150.00 0.2389 0.2563 B.2164 0.2528
2C0.00 0.2657 0.25u47 0.2034 0.1650
3C0.00 0.3142 0.2605 0.1893 C.07L5
4C0.00 0.3661 0.2682 O.1746 0.0310
500.0C 0.u257 0.2763 0.1565 0.0109
7C0.00 0.5600 0.2881 0.1190 0.D008
1000.00 0.7603 0.2706 0.0794 0.0000
CRO 20. EM 0.0500 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 O.1u461 O0.u207 0.u4207 17767
ICC.00 0.1987 0.3333 03196 C.9059
150.00 0.2298 0.3128 0.288C 0.5659
2CC.00 0.2523 0.3087 0.2766 0.3941
3CC.00 0.2886 0.3087 0.2656 C.2150
4C0.00 D.3235 0. 3092 0.2548 0. 1195
56C.00 0.3616 0.3098 C.2u17 0.0624
7C0.00 0.u596 0.3123 0.2061% c.0t08
100C.00 0.6531 0.3065 0.1470 0.0002
CrRC 3C. EM 0.0500 MU 3.00
L EC FRACT FRACTM RMOE
5C.00 O.1449 OQ.ulLys O.uu88 2.6869
100.00 0.1967 0.36u8 0.3550 1.3881
150.C0 B.2266 0.3462 0.3279 0.8824
200.00 0.2u47y 0.3433 0.3194 0.6285
30cC.00 0.2796 O0.3uy} 0.3121 0.3646
4C0.00 0.3084 C.3u433 C.3037 0.2226
50c.00 0.3377 0.3410 0.2928 0. 1345
70C.00 0.u4078 0.3360 0.26u44 N0.0394
1000.00 0.5698 0.32856 0.2045 g.0017
CRO 5S0. EM D.0500 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.1439 Deu7lu7 Q.utut L4.506u
10C.00 0.1950 0.3973 0.3910 2.3541
156.00 0.2239 0.3838 0.3716 <5175
200.00 C.2u35 0.3849 0.3687 1.0997
3Co.0C D.2724 0.3906 0.3689 0. 6684
40C.00 0.2966 C.3919 0.3653 O.u368
SCC.00 0.3195 0.3895 0.3578 0.2915
7CC.00 0.3675 C.3795 C.3357 0.1248
10CC.00 C.3626 0.2889 0.0199

D.u678

2BW 5 1

RTOT

1.9u05¢€E 0OC
1.12862E 0O
8. 78148E-OI
7T.56164E-DO1
6.2u217E-N
S5.47166E-01
4.9u533-01

" Ll.2563uUE-D1

3.64827E-01

RTOT

3.21113e GO
1.65542E QO
1.19994E 0OG
9.89753E-L1
T.Tuh12E-01
6.54717C-01
S5.7576u4L-01
L.7T65u3F-01
3.93803e-01

RTOT

4L.4B8170E 0O
2.18223€ CC
1.521 74E (0
1.22334E 00O
9.24606E-C1
7.62268£-01
6.56996C-01
5.27451€E-C1
Y4,22779£-01

RTOT

7.02285€ 00
3.2358u4C OO
2. 16533 00
1.69052€ 0OC
1.22500 &0
9.77371E-UI
8.19u459E~-01
6.29268BE-01
L,B80731E~-U!
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CrRC 1IC. EM 0.D0750 EMU 3.00
L EC FRACT FRACTM RMOE
5G6.00 0.1730 0.2698 0.2698 2.2931
100.00 0.2227 0.2704 0.2704 1.3788
150.00 0.2500 0.2876 0.2775 1.0u38
208.00 0.2704 0.3033 80.2853 0.8394
3cc.0c 0.3033 0.3264 0.2969 0.5821
4C0.00 0.3316 0.3415 C.3032 0.u200
500.00 0.3582 0.3519 0.3058 0.3068
700.00 0.u106 0.3637 0.3033 O.1614
1000.00 0.u986 0.3674 0.28u46 0.0u495
CRO 2C. EM 0.0750 eMu  3.00
L EC FRACT FRACTM RMOE
50.00 1714 0.2973 0.2973 4.6350
1C0.00 0.2186 0.3019 0.3019 2.8538
150.00 0.2u449 0.3229 0.3180 2.169]
20C.00 0.2641 0.3u23 C.3328 leT6UY
3gc.00 0.2939 0.3717 0.3551 1.2588
4CC.00 0.3187 0.3919 0.3699 O.9414
500.00 0.3u409 0.u4062 0.3796 0.7205
7CC.00 0.3815 O.u4233 0.3884 0.u4337
1000.00 O.uk06 0.43038 0.38u43 0.1981
CRO 3C. EM 0.0750 EMU 3.00
L EC FRACT FRACTM RMOE
50.00 0.1709 0.3082 0.3082 6.9758
100.00 0.2172 0.3151 0.3151 4.3286
150.00 0.2u32 0.338¢6 0.3355 3.2959
2CC.00 0.2619 0.3603 0.3537 2.6919
30C.00 0.2907 0.3939 0.3823 1.9382
40C.00 0.3143 C.u179 O.uC24 l.ub66L
500.00 0.3351 0.u4356 C.u166 1.1385
7100.00 0.3720 C.u4584 O.u33y 0.7135
100C.00 0.u227 O.u4724 O.u392 0.3611
CRO 50. EM 0.0750 EMU  3.00
L €C FRACT FRACTM RMOE
50.00 O0.1704 0.3175 0.3175 11.6586
160.00 0.2161 0.3272 0.3272 7.2760
150.00 0.2u417 0.3531 0.3512 5.5521
20C.00 0.260! 0.3772 0.3732 Lh.5486
300.00 0.2882 0.4158 0.uC85 3.2982
400.00 0.3108 Coluu3l O.u4344 2.5182
500.00 0.330u4 O.u66h O.u542 1.9772
7C0.00 O0.36u45 CelQT7y O.u4812 12762
1000.00 0.u092 0.5224 0.5008 0.6937

28W

(%]

RTOT

2.695302E 00
1.81653E 08
1.46903E GO
1.26669c GO
1.02021€ U3
8.666(5E-11
T«59144E-01
6. 16U 1UE-(I
L.90831e-01

RTOT

4,792723c 0O
3.07588E 00
2.41112€E 00
2.03081E 0D
1.57596E GC
1.29820E 40N
1.10681E GO
8.57854E-01
6.45176E-01

RTOT

6.89055€ 00
4.33523c GO
3.35322€ 00
2. 79492 00O
2.13172 0D
1.72973c G0
l.454LBE OO
1.09929E OO
7.99522€~-11

RTOT

1.10858E 01
6.85393E 00
5.23740E OO
4.32316€ 0OC
3.24323€ 00
2.59279L 0O
2.14982C U0
1.58218E 00
1.10821t 0O
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EFFECTIVE ENCRGY CUTOFFS FOR SAMARIUM SLABS
CRC 10. EM 0.1000 EMU 3.00
L ec FRACT FRACTM RMOE
50.00 D.1862 0.2254 0.2254 L.1115
100.00 0.2325 0.2511 0.2511 2.8269
15C.00 0.2611 0.2790 0.2790 2.2065
20C.00 0.2833 0.3029 0.3029 1.8086
300.00 0.3181 C.3u41k 0.3362 13355
400.00 0.3u458 0.3703 0.3574 1.0U52
500.00 0.3706 0.3931 0.3733 0.8299
7C0.00 D.u152 0.u4252 0.39u4C 0.5316
1000.00 0.u770 0.u4507 0.u053 0.2658
CRC 2C. EM 0.1000 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.1852 0.2u403 0.2u03 8.2670
10C.00 0.2302 0.2698 0.2698 5.7326
15C.00 0.2574 0.3010 0.3010 4.5179
200.00 0.2782 0.3280 0.3280 3.7434
3GC.00 0.3110 0.3718 0.3700 2.7885
400.00 0.3370 C.u061 0.3999 2.2128
506.00 0.3598 O.4339 0.u4239 1.7875
7C0.00 0.3996 0.u765 0.u4596 1.1972
1000.00 D.u519 0.517y4 0.u4919 0.6656
CRC 3C. EM 0. 1000 EMU  3.00
L EC FRACT FRACTM RMOE
50.00 0.1849 0.2458 0.2u458 12.4229
1c8.00 0.2295 0.2769 0.2769 8.6390
150.00 0.2563 0.3097 0.3097 6.8283
200.00 0.2766 0.3381 0.3381 5.676u4
3co.00 0.3086 0.38u46 0.383¢6 4.2430
40C.00 N.3340 O.4215 O.l17l 3.3832
500.00 0.3561 O.u521 0.uu453 2.7478
7C0.00 0.39u4 0.5005 O.4889 1.8661
10C0.00 B.u437 0.5506 0.5328 1.0711
CrRO 50. EM 0.1000 EMU 3.00
L EC FRACT FRACTM RMOE
50.00 0.1846 0.250u 0.2504 20.7338
1CC.00 0.2289 0.2830 0.2830 14,4518
150.00 0.2553 0.3173 0.3173 11.u499
20C.00 0.2753 O.3u71 0.3471 9.5417
300.00 0.3066 0.3960 0.3955 7T.1549
4C0.00 0.3316 D.4356 O.u332 5.7242
500.00 0.3532 0.4690 C.ubu9 4,669
70C.00 C.3902 0.5233 0.5161 3.2067
100G. 00 D.u37t 0.5836 0.5724 1.8863

2BW 5 1

RTOT

3.50888E 00
2.57347€ U0
2.14353E 00
1.87045E Q0
1.51 7Q4E 0O
1.28686E UG
l.12114E 0O
8.94986E-01
6.89621E-G1

RTOT

6.486U3E 0O
L4.64335E OO
3.80505E 0O
3.27666E 0O
2.598uU6E 0O
2.16086E 0OU
1.84831E 00
l.42615&t 0O
1.04880E 0OU

RTOT

9.46318E 0O
6.7T1323e 0O
5.46657E LO
L4.68287t 0OC
3.67988e UC
3.03u486t 0D
2.575u49E 0O
1.95732€E 0O
l.u0721C GO

RTOT

1541 75E 01
1.08530e 01
8.78961L 0O
T.49529E OC
5.84272E 0O
4,78286L 0O
4.02984E DO
3.01965€E OC
2.12614E OO
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM 0.0253 EMU - 5.00
L EC FRACT FRACTM RMOE
5C.00 0.0878 0.550! 0.5501 0.0826
100.00 0.1708 D.2u48Y4 0.2365 0.D213
150.00 0.2714 C.1811 0.0898 C.0010
200.00 0.3455 0.1852 0.0352 0.0001
300.00 O.ublt 0.2100 0.0102 0.0000
4Co.00 0.5164 0.230) 0.0055 g.0000
500.00 0.5850 2435 N.0g37 ~0.0000
700.00 0.7119 0.2u93 0.00C19 -0.0000
10CC.00 0.8867 0.2097 0.u0C09 -0.0000
CRO 20. EM 0.0253 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.0839 0.6934 0.6934 0.1690
100.00 O.1u66 0.3673 0.3654 0.0628
150.00 0.2326 0.2089 0.1607 g.0aro
200.00 0.3226 0.1918 C.0679 0.0003
30C.00 0.u322 0.2114 0.0202 0.0000
40C.00 C.5107 0.2308 Cc.611o 0.0000
500.00 0.5808 0.2u41 g0.t073 -0.0000
TCC.00 0.7092 0.2501 0.0038 -0.0000
1000.00 0.8852 0.2104 0.C018 -0.0000
CRO 3C. EM g.0253 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.0827 0.75%94 0.759u 0.2557
1C0.00 C.1386 O.u4532 0.u526 C.1012
150.00 0.2090 C.2u414 0.2150 0.0206
200.00 0.3022 0.1993 0.0981 0.0010
30C.00 0.u236 0.2128 0.0301 0.0000
4C0.COo 0.5051 0.2316 0.0164 0.0000
50C.0C D.5766 0.2448 0.40109 0.0000
7CC.00 0.7065 0.2509 C.0Cs7 -0.0000
100C.00 0.8836 0.2111 0.cc27 -0.0000
CRO 50. EM 0.0253 tMuU  5.00
L EC FRACT FRACTM RMOE
50.00 0.0818 0.8220 0.8220 0.u292
1G60.00 0.1325 0.5627 0.5625 0.175)
15C.00 0.1875 0.3060 0.29ur7 C.0579
2C0.00 0.2693 0.2170 0.1507 0.0051
36C.00 0.u071 D.2157 0.0u91 0.0000
4G0.00 O.u9u3 0.2332 0.0270 0.0000
500.00 0.5682 0.2u460 0.0180 0.0000
700.0C 8.7011 0.2524 0.CC95 -0.0000
100C.00 0.8804 0.2125 0.00uu -0.0080

(O]

2BW

RTOTY

1.63337e 0O
8.06397E-CH
6.11508€E-01
5.41222E-01
4.78981E-D1
4.42704E-U]
4.15913E-C1
3.77023€-01
3.37816E-01

RTOT

2.587921 0O
1.00971E 0OC
6.66953E-01
5.60325-01
4,83880e-01
L.u5148E-01
4,1 7u433E-01
3.7TTT46E-CI
3.38117e-L1

RTOT

3.5u42u45g 00
1.213C3E OO
7.22397e-01
S.T9u29£~01
4.88780E-0t
L,47593E-U1
L.18954E~-O1
3.78469E-01
3.3841)7¢-01

RTOT

5.45154E GO
1.61965 U0
8.33287€E-U1
6. 1 7635E-01
4.98579E-01
4.52u481£-01
4,21995E-UI
3.79915E-(1
3.39019C-0t



=273~

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM 0.0500 EMU  5.00
L EC FRACT FRACTM RMOE
56.00 O.1453 0.3636 0.363¢6 1.0363
1C0.0C 0.2034 0.2611 0.2611 O0.u572
150.00 0.2459 0.2419 0.2419 0.2322
20C.00 0.2745 0.2432 0.2254 0.1462
300.00 0.3238 0.2531 0.2025 0.06u45
4CG.N0 0.3766 0.2637 g.1819 0.0262
500.00 0.u4365 0.2734 0.1602 0.0090
7C0.00 0.5689 0.28563 0.1201 0.0007
1000.00 0.7655 0.2685 0.0797 0.0000
CRO 20C. EM 0.0500 EMU  5.0N
L EC FRACT FRACTM RMOE
5C.00 O.1439 C.u4275 0.4275 2.0916
1C0.00 C.i1977 0.3275 0.3275 0.9796
15C.00 0.2314 N.3035 0.3035 0.5676
200.00 0.2563 0.2999 0.2965 0.3740
3C0.00 0.2928 0.3022 0.2793 0.2029
u30.00 0.3279 0.3047 0.2642 0.1120
506.00 0.3663 0.3066 0.2u78 0.0579
7C0.00 0.u4650 0.3107 0.2C85 0.0098
1000.00 0.6573 0.3053 D.1475 0.000!
CRO 3C. EM 0.0500 EMU 5.00
L EC FRACT FRACTM RMOE
50.00 O.l434 OelSuly O.u45u4y 3.1467
1CG.00 C.1959 0.3615 0.3615 1.5003
150.00 0.2272 0.3398 0.3398 0.8988
200.00 0.2500 0.3368 0.3368 0. 6080
300.00 0.2822 0.3389 0.32u48 0.3521
4C0.00 C.3110 0.3393 0.3128 0.21u48
5C0.00 0.3404 0.3380 0.2993 0.1293
700.00 D.4109 0.3344 D.2674 0.0375
1000.00 0.5730 0.3278 0.2052 0.D0015
CRO 50. EM 0.0500 EMU 5,00
L EC FRACT FRACTM RMOE
5C.00 0.143) O.u787 O.ur787 5.2559
100.00 D.1945 0.3957 0.3957 2.5409
150.00 0.22u41 0.3800 C. 3800 15587
200.00 O.2u447 0. 3806 0.3806 1.0898
3u0.00 0.2738 0.3870 0.3793 D.6559
40C.00 0.2979 0.3890 0.3732 C.u288
500.00 0.3208 0.3871 0.3637 0.2862
700.00 0.3688 0.3780 0.3389 0.1223
1000.00 0.u695 0.3620 0.2901 0.0193

28HW 5 1

RTOT

l.8u4811€ OO
1.06881E U0
8.36325E-01
7.255u4E-D1
6.0635CE-0I
5.35972E-1
4,87196E-01
L,.22199e-01
3.63576E-UI

RTOT

3.11868E OO
1.59562E (U
1.15812€ GG
9.59133c-01
T.565u45C-01
6.u43523€-0t
5.68427E-01
4.73108E-LI
3.92552E-01

RTOT

4.38926t 4G
2.12242€ 040
1.47992E 40
1.19272E GO
9.06739E-C1
7.51074E-DI
6.49659E-01
5.2u4017€-01
4.21528E-U1

RTOT

6.93040CE OO
3.17603c OO
2.12351€ DO
1.65990& 00
1.20713 00O
9.66177E-01
8.12122€-01
6.25834E-Ul
4. 79480E-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 1GC. EM 0.0750 EMU 5.00
L EC FRACT FRACTM RMOE
50.00 C.1716 0.2773 0.2773 2.8909
100.00 0.2190 0.2724 0.2724 1.7361
15C.00 0.2471 0.2850 0.2850 1.2476
200.00 0.2684 0.2976 0.2976 0.9628
3C0.00 0.3037 0.3168 0.3168 0.6235
4C0.00 0.3360 0.3303 0.3303 O.u4184
5C0.00 0.3692 C.3u404 0.3404 0.2776
fLtC.00 0.u252 0.3536 0.3321 0.1380
10C00.00 0.5185 0.3585 0.3025 0.0382
CRO 20. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.1707 0.3022 0.3022 5.8152
100.00 0.2168 0.30u3 0.30u43 3.5364
}150.00 0.2u432 0.3230 0.3230 2.5795
20C.00 0.2627 0.3u405 0. 3405 2.0262
300.00 0.2934 0.3676 0.367¢ 137131
4CC.00 0.3193 0.3861 0.3861 0.9862
500.00 0.3u31 0.3996 0.3996 0.7254
700.0C 0.3875 D.u166 O.u128 0.u4087
1000.00 O.uu76 O.u42u7 O.uC28 0.1831
CRO 30. EM C.0750 £MU  5.00
L EC FRACT FRACTM RMOE
50.C0 O.1704 0.3118 0.3118 8.7389
10C.00 0.2160 03173 C.3173 5.336u
15C.00 0.2420 0.3391 0.3391 3.9109
20Cc.00 0.2609 0.3596 0.3596 3.0877
300.00 0.2902 0.3916 0.391¢6 2.1208
4C0G.00 O.3144 Cel U5 C.u145 1.5489
500.00 0.3360 0.4313 C.u4313 161672
70C.00 0.3757 O0.4537 0.u4535 0.6885
10C0.0C O0.4268 0.4680 0.u555 0.3u457
CRO 50. EM 0.0750 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 C.1702 0.3199 0.3199 14.5863
1CC.00 0.2155 0.3288 0.3288 8.93u7
150.00 0.2410 0.3537 0.3537 6.5735
2CC.0C 0.2595 0.3772 0.3772 5.2104
3ec.0C 0.2878 C.ullb 0.u41L46 3.6140
Loc.0n0 0.3106 Oellh2u alul2y 2.67T4C
5CC.00 0.3307 O.4639 U.u639 2.0u473
70C.CO0 D.3661 Qe.u0urv O.u9u7 12647
100C.CC C.ulll 0.5198 0.5135 0.6783

2BW 5

RTOT

2.57613E 0O
1. 71559 0O
1.38160E 00
1.18924E 00
9.59530E-01
8.17583E£-01
7.18777E-01
5.8816uE-01
4.73289e-01

RTOT

‘4, 67375c 00

2.97u94E 00
2.32369€ 00
1.95u406E 00
1.51529€ 0OU
1.24911E 0OC
1.066uU5E GG
8.29605E-0C1
6.27635€-01

RTOT

6.77137e 0OC
L.23429E OO
3.265718E 0O
2. 71818 00
2.07104E 0O
1.68064E QOO
l.41411E GO
1.07105C UG
7.81980E-01

RTOT

1.09666E U1
6.75299t 00
5.14997e 00
L.2u6u41E CO
3.18256t 00
2.54369E 0O
2. 109458 U0
1.5539%3c GC
1.09067c OC
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRC 10. EM 0.1000 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.1855 0.2308 0.2308 5.2608
1C0.00 G.2309 0.2561 0.2561 3.5991
150.00 0.2585 0.2832 0.2832 2.8005
200.00 0.2796 0.3061 0.3061 2.2920
300.00 0.3137 0.3418 0.3u418 1.6u33
%00.00 C.3u42y 0.3683 D.3683 1.2312
500.00 0.3683 0.3891 0.3891 O.9u414
700.0C D.4163 O.4 184 O.u418u 0.5599
10CC.00 C.u895 Qolbi7 O.uu17 0.2376
CRC 20. EM 0.1000 EMU 5.00
L EC FRACT FRACTM RMOE
50.00 0.18u49 0.2434 0.2434 10.5597
100.00 0.2294 0.2729 0.2729 7.2639
150.00 0.2562 0.30u0 0. 3040 5.6840
200.00 0.2764 0.3306 0.3306 4.6825
300.00 0.308¢6 0.3732 0.3732 3.4071
4C0.00 0.3349 O.406u O.uC6u 2.6002
50C.00 0.3581 O.u332 0.u332 2.0355
700.00 0.3990 O.u742 O.uru2 12948
10C0.00 O.u542 0.5133 0.5133 0.6709
CRC 30. £EM O.1000 EMU  5.00
L EC FRACT FRACTM RMOE
50.00 0.18u46 0.2u79 0.2479 15.8585
100.00 0.2290 C.2792 0.2792 10.9287
150.00 0.2554 0.3120 0.3120 8.5676
200.00 0.2754 0.3u402 0.3u402 7.0715
3co.00 0.3069 0.3859 0.3859 5.1702
L00.00 0.3325 C.u221 O.u221 3.9685
5C0.00 0.35u9 C.4521 0.u521 3.1275
7CC.00 0.3937 O.4994 0.u99y 2.0270
10CC.00 D.buys 0.5u485 0.5u485 1.0996
CRC 5C. EM 0.1000 EMU 5,00
L EC FRACT FRACTM RMOE
50.00 C.18u45 0.2518 0.2518 26,4545
1CC.00 0.2286 0.2845 0.28u45 18.2566
150.00 0.2548 0.3148 0.3188 14.3348
2GC.00 0.27u6 0.3u84 O.3u84 11.8507
300.00 0.3055 0.3969 0.3969 8.6964
400.00 0.3306 O.u4 351 D.u361 6.7031
500.00 0.3524 C.4693 B.4693 S« 3094
7C0.00 0.3898 0.523] 0.5231 3.u875
1000.C0 J.4375 0.5829 0.5829 19549

2BW 5 |

RTOI

3.39419€ 0O
2.46925%5E 0O
2.04774E DO
1. 781 77E 0O
1.44001E OO
1.21914E CO
1.06109E QU
8.U69U3E-[])
6.5u426UE-01

RTOT

6.37134E DO
4.5391u4E UD
3.70926€ QG
3.18798E UC
2.521u43g GO
2.09314E 0OC
1.78827E 0O
1.37811E OO
1.01338c 0O

RTOT

9.348u49E 0O
6.60902E 0OC
5.3707/8E 0O
L.59419€ ©O
3.60285E 40
2.967T14E OO
2.515u4E GO
1.90927e 00
1.37249€ 0O

RTOT

1.53028E 01
1.07488E 01
8.67382E 00
T.u0662E 0O
5.76570e 00
b, 7151k OC
3.96979L (C
2.97161C Q0O
2.09071e OO0
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 1C. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.0823 0.5868 0.5868 0.1012
100.00 C.1411 0.2473 0.2473 0.0370
150.00 0.3149 O.1641 0.0976 0.0002
200.00 0.3909 0.1760 0.0375 0.0D000
30GC.00 O.u783 0.2050 0.0107 0.0000
4C0.00 0.5u455 0.2262 0.0057 C.0000
SCO0.00 0.6081 0.2398 0.0037 -0.0000
700.00 0.72565 0.2449 0.CO19 -0.0000
10C0.00 0.8943 0.2063 0.0009 -0.0000
CRO 20. EM 0.0253 EMU 10.00
L £EC FRACT FRACTM RMOE
50.00 0.0813 0.7219 D.7219 0.2039
10C.00 0.1312 0.3853 0.3853 0.0789
15G.00 0.2631 0.1860 0.1759 g.0027
2GC.00 0.3632 0.1812 0.0723 0.0001
30C.00 0.u4683 0.2063 g.0211 0.0000
400.00 0.539u4 0.2270 0.0113 0.0000
506.00 0.6035 0.2u385 C.co7u -0.0000
70C.00 0.7237 0.2457 0.0839 -0.03800
100C.00 0.8926 0.2070 0.0018 -0.0000
CRO 30. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOEL
50.00 0.0810 0.7820 0.7820 0.3067
jo0.0c 0.1286 0.u751 g.u751 0.1196
15C.00 C.19u6 0.2217 0.2217 0.031u4
20C.00 0.3385 0.1871 0. 1045 0.0003
30c.00 0.u585 C.2075 0.0313 0.0Uuo0
4C0.00 0.5334 0.2278 0.0168 0.0000
500.00 0.5990 0.2412 0.0111 -0.0000
700.00 0.7209 0.2466 0.0058 ~-0.0000
1000.00 0.8910 G.2077 C.0027 -0.0000
CRO 50. EM 0.0253 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 g.nsaa 0.8378 0.8378 0.5122
106.00 0.1267 0.5843 0.58u3 0.2306
15C.00 0.1751 0.2997 0.2997 0.0798
200.00 0.2971 0.2017 O.1616 0.0020
300.00 C.uu00 0.213 0.0511 0.0000
400.00 0.5216 0.2294 g0.0277 0.0000
50C.C0 0.5903 0.2u26 D.0184 -0.0080
70C.0C 0.7153 0.2483 0.0C?6 -0.00c0
1000.CO 0.8880C 0.2092 0.c00u5 -0.0000

2BW 5 1

RTOT

1.52792E 00
T.41716E-01
5.67037E-01
5.08790E-U1
4.59965E-01
4.30682E-D1
4.07957E-C1
3.73229E-01
3.36397E-01

RTOT

2.u4824 7 0OC
9.45030E-01
6.22U482E-0!
5.27893E-01
4.6u865c-01
4.33126E-01I
L, 09u78E-DI
3.73952E-01
3.36698E-UI

RTOT

3.437801 0O
l.14834E 00
6. T7927E-D1
5.4699TE-U1
L, 6976501
4,3557t1E-0I
4, 10998E-T1
3.74675E-01
3.36999e-01

RTOT

5.3u610e 0OC
1.55497e Q0
7.88817e-01
5.8520ug-031
4, 7956LE~-01
L.Luu59e-01
L.tu0u0E-D)
3.76121L-101
3.37600E-UI
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM 0.0500 EMU 10.00
L EC FRACT FRACTM RMOE
5C.00 C.1u439 0.39u44 O0.39u4y l.u4384
100.00 0.1978 0.2818 0.2818 0.6598
150.00 0.231¢ 0.2u83 0.2u483 0.3752
200.00 0.2580 0.2365 0.2365 0.2369
30C.00 0.3120 C.2300 0.2300 0.0923
4C0.00 g.ug22 0.2345 0.2345 0.00u43
5C0.00 0.5900 0.2u455 0.1956 0.0005
70C.00 0.7559 0.2392 0.1391 0. 0c00
1000.00 0.9663 0.1807 0.0895 0.0000
CRO 20. M 0.0500 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 O0.1432 C.u4u85 O.4u485 2.8899
100.00 0.1950 0.3479 0.3479 1362]
150.00 0.2254 C.3177 0.3177 0.8140
200.00 0.2u468 0.3065 0.3065 0.5535
3C0.00 0.2812 0.2955 0.2955 0.29ub
40C.00 0.3159 0.2873 0.2873 0.1575
500.00 0.3627 0.2815 0.2815 0.0687
7C0.00 0.5843 0.2834 0.2u436 0.Co010
100C.00 C.8141 O0.2u47h O.i6u4Y 0.0000
CRO 30. EM 0.0500 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0. 1430 O.u4701 O.u701 ho3hitt
100.00 0.19u2 0.3790 0.3790 2.0635
150.00 0.2235 0.35u47 0.3547 1.2510
200.00 0.2435 O.3u71 0.3471 0.8675
30c.00 0.2738 0.3395 0.3395 0.u902
400.00 0.3010 0.33i0 0.33:0 0.2952
500.00 0.3298 0.3219 0.3219 0.1740
7CC.00 Da4341 0.3087 0. 3087 0.0265
1000.00 0.6955 0.2939 0.2278 0.0001
CRO 50. EM 0.05C0 tMU 10.00
L EC FRACT FRACTM RMOE
50.00 C.1428 0.u4891 J.u4891 7.2430
100.00 0.1935 0.uC89 D.u4089 3.4658
150.00 0.2220 0.3929 0.3929 2.12u4Yy
200.00 0.2u41C 0.3917 0.3917 1.4945
30C.00 0.2686 0.3929 0.3929 C.8780
4C0.00 0.2914 0.3890 0. 3890 D. 5640
50C.0N0 0.3131 0.3813 0.3813 0.3728
7C0.00 0.3603 0.3617 0.3617 O. 1542
1006.00 0.53uk 0.3391 0.3259 0.0057

2BW 5 i

RTOT

1.69037c 0O
9.28629e-01
7.09806E-01
6.10282£~-01
5.08930E-01
4,522 73E-0t
L, 1uyS57e-01
3.65906E-C1
3.23611E-01

RTOT

2.96094E CC
1.45543E 0O
1.03160e 0O
8.43870E~-01
6.59124E-01
5.59824E-01
4.95689€E-01
L. 16815E-01
3.52587€e-01

RTOT

4.23151€E 0O
1.98224t OC
1.35340€E GO
1.07746€ Q0
8.09319e-01
6.67375E-01
5. 76920E-C1
L,67723E-01
3.81563E-01

RTOT

6.77266E 0O
3.03585E 00
1.99699t 00O
1.54464E CO
1.10971t 0OC
8.82u478Cc~-01
7.39383€E-0I
5.69540E-01
4,39516€E-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM  0.0750 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.1709 0.2904 0.2904 u.0648
100.00 0.2172 0.2866 0.2866 2.4379
15G.00 0.2438 0.2990 0.2990 1.7551
200.00 0.2633 0.3106 0.3106 1.3613
300.00 0.29u1 0.3256 0.3256 0.9026
u00.00 0.3200 0.3327 0.3327 0.6355
500.00 0.3438 0.3351 0.3351 0.4595
700.00 0.3901 0.3319 0.3319 0.2438
1000.C0 04746 0.3185 0.3185 0.0749
CRC 20. EM  0.0750 EMU 10.00
L £C FRACT FRACTM RMOE
50.00 0.1704 0.3101 0.3101 8.1583
100.00 0.2159 0.3138 0.3138 41,9276
150.00 0.2416 0.3332 0.3332 3.5747
20C.00 0.2603 0.3511 0.3511 2.7965
30C.00 0.2890 0.3772 0.3772 1.8910
4CC.00 0.3124 0.3935 0.3935 1.3663
500.00 0.3330 0.4035 0.4035 1.0220
7C0.00 0.3698 0.4113 0.4113 0.6033
10C0.00 0.4219 0.4052 0.u4C52 0.2815
CRC  30. EM  0.0750 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.1702 0.3173 0.3173  12.2532
100.00 0.2154 0.3242 0.3242 7.4184
150.00 0.2u09 0.3469 0.3469 5.3945
20C.00 042593 0.3679 Ue3679 4.2313
30C.00 0.2874 0.3998 0.3998  2.8792
400.00 0.3100 0.4216 0.4216 2.0956
500.00 0.3296 0.4366 U.4366 1.5832
760.00 0.3640 0.4534 0.4534 0.9599
1000.00 0.4099 0.u573 0.4573 0.4825
CRO 50. EM  0.0750 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 C.1700 0.3234 0.3234  20.4408
100.00 0.2151 0.3332 0.3332 12.3979
150.00 0.2403 0.3589 0.3589 9.0342
200.00 0.2585 0.3830 0.3830 7.0993
300.00 0.2861 0.4208 0.u208 4.8528
400.00 0.3081 D.uu83 0.u483 3.5538
500.00 0.3270 0.4690 0.4690 2.7036
70C.00 0.3596 0.4968 0.4968 1.6714
1000.00 O.u014 0.5158 0.5158 0.8815

2BW 5 1

RTOT

2.43939c 00
1.58912E 0O
1.26358E 00
1.807919€E GO
8.609uug-01
7.28971E-UI
6.38600E-01
5.21603E-UI
4,21 748E-0I

RTOT

4.53701E OO
2.B48U4T7TE 0O
2.20568E 00
1.84331E Uy
1.41670E GO
1.16050E GC
9.8626BE-01
7.63043E-01
5.76094E-01

RTOT

6.63u464E OO0
4.10782€ 00
3.14777c B0
2.607u43E 00
1.97246E CD
1.59203E 08
133394t 00
1.00u48E UC
7.30439E-01

RTOT

1.08299¢ 01
6.62652E GO
5.03195€E UM}
4.13547E OO
3.08397E 0D
2.45508c 00
2.02927E 10
1.48736E 0O
1.03913c 00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS
CRO 10. EM 0.1000 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 0.1844 0.234] 0.23u41 7.06u6
1CC.00 0.2286 0.2572 0.2572 h.73u46
150.00 0.2549 0.2822 0.2822 3.6385
200.00 0.27u8 0.3031 0.3031 2.9553
30G.00 0.3061 O.33ul4 0.33uy 2.1083
4C0.00 0.3317 B.3566 0.3566 15871
500.00 D.35L} 0.3726 0.3726 1.2309
700.00 0.3922 0.3926 0.3926 0. 7764
100C.00 O.uu51 0.u027 O.uD27 0.u4063
CRO 20. EM 0.10C0 EMU 10.00
L EC FRACT FRACTM RMOE
5C.00 0.1843 0.2u454 0.2u54 14,1375
100.00 0.2283 0.2740 0.27u4C 9.Lu845
150.00 0.2544 0.30u40 0.30u40 7.2998
20C.00 O0.2741 0.3297 0.3297 5.9386
3c0.00 0.30u9 0.3701 0.3701 4.2531
400.00 0.3298 0.4009 0.u4C09 3.2186
500.00 0.3514 C.4254 O.4254 2.5118
T00.00 0.3885 D.u612 0.u612 16127
10C0.00 0.u4359 D.u925 0.u4925 0.8823
CrRC 30. EM 0.!1000 EMU 10.00
L EC FRACT FRACTM RMOE
50.00 D.1843 0.2494 0.2u494 21.2105
1C0.00 0.2282 0.2800 0.2800 442365
150.00 0.2542 0.312! 0.3121 10.9603
200.00 0.2738 0.3396 0.3396 8.9235
300.00 0.3044 0.3840 0.38u0 6.3979
400.00 0.3292 C.4188 0.u188 L,8u89
5€0.00 0.3505 C.uut2 Oo.luu72 3.7921
TGC0.00 0.3870 0.u909 0.u4909 2.4u485
100C.00 0.4330 0.53u3 0.53u43 13578
CRO 50. EM 0.1000 EMy 10.00
L EC FRACT FRACTM RMOE
50.00 O0.18u42 0.2527 0.2527 35.3579
100.00 0.2281 0.2851 0.2851 23.7384
150.00 0.25u1 0.3188 0.3188 18.2848
2C0.00 0.2736 0.3u82 0.3u482 14.8909
3C0.00 0.304) 0.3960 0.3960 10. 6881
4C0.00 0.3287 0.4343 O.u43u43 8.10399
500.00 0.3498 0.4663 C.u663 6.3539
700.00 0.3857 0.5180 0.5180 4.1203
1000.00 0.4308 O.57uk O0.574u 2.3072

28w 5 1

RTOT

3.28955E 0O
2.37788E 0O
1.96570t 00O
1.70696E 10
1.376C9€ OO
116332 00
1.01167E GO0
8.07147E-CI
6.24270e-C1

RTOT

6.26670E CC
L. 44776 QO
3.62722E GO
3.11317e 00
2.45751E U0
2.03732e G0
t.73884E 00
133831 00
9.83381E-UI

RTOT

9.2u4385E (O
6.51764E OC
5.28874g 0O
4,51938E Q0
3.53893E 00
2.91132E U0
2.46602E 0C
l.869u8t 00
1.34249E OO

RTOT

1.51982t 01
1.06574E O1
8.61177C 0O
7.33181E 00
5.701 78t OO0
4.65932E 40
3.92057c 00
2.93181E 00
2.06071E OO
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