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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-7090 com

puter for Cd, Gd, Sm and B filters as functions of filter geometry, the

ratio of Maxwellian to epithermal flux (assumed to be l/E), the lower

energy limit of the l/E 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

1 2
Pettus ; by Westcott, Walker and Alexander ; and by Stoughton, Halperin

(1) I. E. Dayton and W. G. Pettus, Nucleonics 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.

5
and Lietzke-^ as a function of filter thickness by using high speed

(3) R. W. Stoughton, J. Halperin and Marjorie P. Lietzke, Nuclear Sci.
and Eng. 6, kkl (1959)I also see Oak Ridge National Laboratory
Report ORNL-2823 and ORNL-2823 Supplement.

computers. Dayton and Pettus assumed a l/E flux from about 2 Mev down to

0.025 ev> both monodirectional and isotropic, and a l/v detector. West

cott, et al., assumed a l/v detector, both a beam and isotropic (cos 0 law)

flux incident on one side of the Cd foil and (presumably) a superposition

of a l/E and a Maxwellian flux, with the l/E flux terminating at some

factor u times the Maxwellian temperature. Stoughton, et. al., assumed

point l/v detectors in the center of spherical and cylindrical filters

with a l/jE 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.



The purpose of the present paper is to extend the calculations 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 filters the 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 plus a l/E

epithermal spectrum. The l/E flux was assumed to go to zero (sharply)

at u times the Maxwellian characteristic energy E (where E = kT and
0,7 m m

where u was set equal alternately to 3> 5 an(i 10). For a Maxwellian
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spectrum the derivative of the neutron density n with respect to the

energy E is given by the equation

dn 2nEl/2 -E/Em (l)
dE "7n _ 1/2

m

The differential of the total flux F. , in any interval dE then becomes
tot J —

, _ _l/2 E/E

"tot - *§ ffi -It ri72 e" " ™*K«/*• ^ -E <- <2>
m

m

where 0 is the epithermal or l/E flux per unit In E. On changing the

variable to x - E/E , the differential of the total reaction rate R per

atom for a l/v absorber becomes

~ ,„ o o dn , o o l/2 -x , l/2^ , / 3/2 ,,x
dR = a dF, . = v — dx = —7 x ' e dx + a x ' 0 dx/x^' , (3)

a tot v dx v« 00 rr '

where

i = o for x <u (i.e., E <uE ).
rr ' m

Here the subscript zero refers to a standard energy or velocity (here

taken as 2200 m/s).

On normalizing to unit 0 and a ,

dR 2r l/2 -x . 1/2 , / 3/2 . < ,
—7— x ' e dx + x ' dx/x ' , for u - x < 00dR' = a -_ •= —j— x ' e" dx + x ' dx/x^' , for u -x <00 (4)

'r o

= —7— x' e" dx, for 0^x<u (4a)

where r s nv /0 , i.e., the ratio of the "conventional" thermal flux

to the resonance flux per unit In E.
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Three geometrical configurations were considered: spherical and

cylindrical shells with point l/v absorbers at their centers, and in

finite slab filters with infinitely thin l/v absorbers in between and

with incident isotropic (cos 0 law) flux. In the cases of the spheres

and cylinders the flux was assumed to be isotropic with respect to the

point l/v detectors at the centers.

(l) 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 just the actual thickness of the spheres 1 . 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 E mentioned

above

oo oo

r (' - Z xoJ dR' = J e °dR' (5)
E o

c

where El is the macroscopic cross section of the filter material times

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

into (5),

oo oo l/2 00
2r f 1/2 -x . f *o 2r f l/2 -x -E 1 .

X X* -XT' O
C C

00 1/2 -E 1o a
r x ' e dx

+I -5—572 (6)
U -XT'

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

x' = x if x S u,
n c r> / ^

x* = |i if x - u.
c

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 Cd and Gd, at x = 10,000 for Sm and 1,000,000 for B.

Thus

2r f 1/2 -x . 2x l/2 2x l/2 0 f l/2 ^X+L V-j^ Jx x e dx +_o =_o + 2r JQ x' e ° to
+ —7— "O

VJtVx1 VL

L 1/2 -£ 1o ,
r x ' e dx,

^ "^372" (6a)

l/2after adding 2x ' //L to both sides. The RHS (right hand side) of (6a)

is the total reaction rate of the filtered sample, normalized to unit

0 and a .

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 E ) was evaluated

by successive approximations. For values of x significantly greater
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than unity the first term on the left can be integrated analytically in

series form; the definite integral becomes

} 1/2 -x . °? 1/2 -x . 1/2 -x ,. 1 1
fx'e dx = f x ' e dx= x' ec(l + •=— -
Jx Jx c 2xc (2x )2

c c c'

+-2 15_+^i25-.....) (7)
(2x )3 (2x )4 (2x )5
x c x c' v c'

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 parts: that from x to 5 and. that above 5> the

first part was evaluated numerically using 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 Oak 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 0, 1.5, 3, 5, 10, 25, 80, 250, 1000, 104, 105, 106

Cd and Gd 0, 1.5, 3, 5, 10, 25, 100, 400, 2000

Sm 0, 1.5, 3, 5, 10, 25, 100, 300, 1000, 3000, 104
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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) 1Q must be replaced by lo/cos9 and

1 /sinG for values of 0 between zero and 0T = tan" (d/h) and between the
o' — •"

latter value and a/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 -,o 2r 1/2 - c ,-, ^ 1 1 . 3
i ~— + —7— x ' e (1 + +^c >/* c 2xc (2xc)2 (2xc)3 (2xc)5

2xl/2105 n_fo
(2x )5 \/~L
v c

_iL

n COS?L ? E1/1 -cos20 /
. 2r f J (e" ° N' )x1/2e"Xdx d(cos0)

cos„eL rL E1/Jl -cos26 _ l/2 _x xl/2+ /o J^ (a" °Nl )(^x1/2 e +-2-^) dx d(cose)

+-¥• I I (e" °°OS )xl/2 e'xdx d(cose)
cos0T

L

1 L xl/2
+/ /(S"Z lo/C°Se)("^ xl/2 6"X +X~23/2 ]to d(C0S6) (9)
COS0T



-12-

In the numerical integration the range of 0 was divided into 2 intervals:

0 to tan" (D/H) and tan" (d/h) to rt/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 1 of equation (5) was replaced by 1 /cos©, and integration

with respect to cos© was carried out over 2 intervals: 0 to 0.3 and 0.3

to 1.0.

CROSS SECTION EQUATIONS

Boron was assumed to be a perfect l/v absorber. Cadmium and gadolin

ium were assumed to be represented by single Breit-Wigner expressions at

O.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 l/v

term, Sm(l-BW), and two independent Breit-Wigner expressions at 0.0976

and 0.88 ev plus a l/v term, Sm(2-BW). In the case of boron, the param

eter was evaluated by using the O.O253 ev (thermal) cross section (BNL-325);

in the case of Cd the parameters were evaluated by a "best-fit" of the

data in BNL-325 between about 0.01 and 1.0 ev; in the other three cases

the parameters were evaluated from data in BNL-325 by using a non-linear

least squares procedure. The cross sections used are the following,

where the units of 1 are mils for Cd and mg/cm2 for all others.
o 0/
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Filter E 1
o

B 0.042039 1 fij*
Cd 0.00p0762 1 /[Ve(4(E-0.178)2 + 0.013112)]

Gd 1.7472 x 10"4 1 /[Ve((E-0.03)2 + 6.26 x 10"3)]
O

Sm (1-BW) 2'.0724 x 10"5 1 /[ n/e( (E-0.0976)2 + 1.08l7 x 10"3)]

+ 1.1331 x 10"4 1 /Ve

Sm (2-BW) 2.0997 x 10~5 1 /[>/E((E-0.0976)2 + I.O9625 x 10~3)]

+ 5.5126 x 10"5 1 /Ve

+ 1.4529 x 10"5 1 /[Ve((e-0.88)2 + 1.783 x 10"3)]
o

FILTER EFFICIENCIES

Real filters such as cadmium^ etc., only approximate our defined

perfect filter. A factor that affects the usefulness of a filter is the

sharpness with which the transition from opacity 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/v test sample at energies below the computed cutoff energies. Thus the

hypothetical perfect filter would yield a FRACT = 0.

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

(6a) or (9)). In the numerical integrations the rates resulting from

Maxwellian neutrons were kept separate from those resulting from l/E neu

trons. These rates were kept separate in order to determine the following

items in addition to the FRACTS.
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FRACTM s fraction of reactions below the cutoff due to Maxwellian

neutrons only.

RMOE s ratio of (Maxwellian neutron reaction rate/"i/E" neutron
rate) above the cutoff.

RTOT a total reaction rate of filtered sample per unit 0 a
= RHS. r

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 neutron

energy; of the effective cutoffs E vs filter thickness and E ; and of the

fractions FRACT of reactions below the cutoffs are shown for the 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 E ,

FRACT, etc. vs filter thickness, E , the thermal to epithermal flux
' m

ratio r and the assumed lower limit of the l/E flux (uE ).
— — m

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

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

Fig. 1 shows the reaction rate per unit ln(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 40 mils Cd

and above only 7$ 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/cm2. Gadolinium with its 0.03

ev resonance being very close to the Maxwellian E of 0.0253 ev shows

only a slight tendency toward two peaks at thin samples (30 mg/cm2). At

80 mg/cm2 the cutoff is at 0.20 ev, which is rather close to the assumed

beginning of the l/E flux of 0.126 ev. The fractions of reactions below

the cutoff are 0.24, .12 and .095 for 30, 80 and 200 mg/cm2, respectively.

In Fig. 3 are shown the normalized reaction rates and fractions of

total reactions (up to E) for 150 and 500 mg Sm/cm2 when only the first

resonance at 0.0976 ev and the l/v tail were taken into account. This Sm

resonance is closer (than that of Gd) to the O.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 Maxwellian

neutrons. At 500 mg/cm2 the Maxwellian neutrons are nearly all filtered

out. The fractions 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/cm2. The cutoff and value of FRACT are O.3O ev and O.098 for one

resonance only; for both the values are O.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/cm2 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 l/v detectors to evaluate fluxes in various

higher energy regions.

(2) Effective Cutoffs for Cylinders (Height/Diameter = 2) for |-t = 5

and for r = 10 and 30 vs E and thickness.
— ^ m

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

1 , characteristic Maxwellian energy E and Maxwellian to l/E flux ratio
o _m —

r. For thin filters the transmission of Maxwellian neutrons at relatively

low energies (Fig. l) causes the value of the cutoff E to depend rather

strongly on r even at low values of E . At 10 mils Cd and at the higher

E »s the transmission of Maxwellian neutrons is so high that these neu-
m

trons alone tend to determine E , and hence the latter becomes insensitive
c

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

relatively few Maxwellian neutrons are transmitted so that E is insensi

tive to r. However, as E rises the fraction of Maxwellian neutrons
— m

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

and again E becomes a more sensitive function of r.

Similar results for Gd are shown in Fig. 7. Gadolinium with its

resonance at 0.03 ev shows a cutoff closer to the values of E than does

Cd. As may be expected in this situation, the Gd results for any E are

similar to those of Cd at a higher E .
m

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 E 's for B as a function of 1 , E and r. Boron obeys
_c _o _m — '

the l/v 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 4 or 5

for a similar change in thickness. Fig. 10 shows this difference between

B and the other filter materials, in a dramatic fashion.

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

(Height/Diameter = 2) for p, = 5 and for r = 3Q»

Fig. 11 shows the fractions of total reactions of filtered samples

inside Cd filters as a function of filter thickness 1 , E and r. At
o m —

E = 0.0253 ev and at thicknesses of 30 mils Cd and above the FRACT is
_E.

about constant at 0.07 and independent of r; actually it shows a slight

rise with increasing thickness. At E = 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 E the cutoffs generally decrease

with increasing thickness, with decreasing E and with decreasing r; the

latter factor reflects the larger transmission of Maxwellian neutrons at

higher E *s.
_m

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 are 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. l4 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 E and r are of similar shape.
_m — *

(4) Effect of Variation of u (Lower Limit of l/g Flux).

4 /
Westcott has discussed in some detail the lower limit of the l/E

(4) C. H. Westcott, Atomic Energy of Canada Ltd. reports CRRP-662 (1956);
Addendum to CRRP-680; CRRP-787 (1958); CRRP-960 (i960).

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 be infinitely sharp, and he gives sev

eral different smooth functions depending upon high powers of neutron

energy (up to l6th) which go from l/E to zero in a very short energy range.

The calculations in this paper cover three values of u: 3> 5 an^- 10•

From the results in the tables, the variation of u from 3 to 5 for Cd

filters generally causes less than a 1$ variation in E , while the maximum

variation (for 10 mils thickness) was 2$. For 40 mils Cd, the maximum

variation was about 1$, for E from O.O253 to 0.1 ev and an r of 10 to 30.

For B, Gd and Sm the maximum change was about 3$« In going from u = 5 to
maximum

u = 10 however, the/variation was much greater, being 30$ for 10 mil Cd

(10$ for 40 mils); 17$ for Gd; and about 20$ for B and Sm. For useful

thicknesses of Sm (500 mg/cm2) and Gd (80 to 150 mg/cm2) the maximum

variations are about one third the values mentioned above. Since the

experimental values of u for existing reactors appear to be in the range

of 3 to 6.5. the maximum variations in E for filters of useful thick-
c

nesses and for absorbers obeying the l/v 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 and 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 u = 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, 40 and 100

mils. At 20 mils the effects of varying E from 0„0253 to C05 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 E .
— m

The other filters may be expected to 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 (E = 0.0253 to about

0.05 ev) and thicknesses of 30 mils or higher, the effective Cd cutoff is

insensitive to the Maxwellian to l/E 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 l/E flux (some 5 E ).

In general for any of the filters, 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

1$) due to variations of the resonance flux lower limit over a range as

wide as that ordinarily encountered in well thermalized reactors (i.e.,

u = 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 unknown sample.

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

-l/2 -5/2
its cross sectional dependence is E ' rather than the sharper 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, Gd 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.
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Fig. 10. Comparative Values of Effective Cutoffs for B, Cd, Gd, and Sm
Cylindrical Filters (H/D =2, Em= 0.0253 ev, u =5, r =10).
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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 (l-BW), Sm (2-BW).

(2) under each element the order of geometries is sphere (or beam

flux), cylinder (h/d = l), cylinder (h/d = 2), slab (or isotropic flux).

This order shows an increasing E when other parameters are kept constant.

(3) for each geometry, the order of u. (l/E flux terminates at

HkT = nEm) is 3, 5, 10.

(k) for each n, the order of E is 0.0253, 0.05, 0.075, 0.1 ev.

(5) for each E , the order of r = nv /0 is 10, 20, 30, 50. (The

term r is the ratio of the 2200 m/s Maxwellian flux nv to the resonance
- ' o

flux per unit In (E), <f> .

(6) for each r, the l's are given in increasing order.

Thus, in terms of the Fortran symbols, Effective Cutoff Values

EC s E (ev) are given for

Filter: B, CD, GD, SM (l-BW), SM (2-BW)

Geometry: SPHERE, CYL (h/d = l), CYL (h/d = 2), SLAB

EMU = p. = 3, 5, 10

EM = E = 0.0253, 0.05, O.075, 0.1 ev

CR0 = r = nv /0 = 10, 20, 30, 50
o'' r

L = 1 = filter thickness (mils for Cd; mg/cm2 for others)

In the table headings the following definitions were used

FRACT 3 fraction of reactions which occur below the cutoff

FRACTM = " " " •* " " " " due to
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Maxwellian neutrons only.

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

RTOT = total reaction rate per unit 0 a .

Additional Comments on Tables

In all cases the total reaction rate per unit 0a , RTOT is given as
r o -——-—

an exponentiated number to a power of ten, e.g., 9.523^IE-02 is to be read

as 9.52341 x 10"2. Zero values of the ratio of Maxwellian to l/E reaction

rate above the cutoff, RMOE, are sometJunes 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(l-BW)ik,

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 1st digit refers to the filter material, as above.

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

The other three integers are only of computational significance.
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0362 0.3734 0.3734 2.6235 5.28976E 00
30.00 0.0495 0.4519 0.4519 1.5814 3.86287E 00
50.00 0.0769 0.5302 0.5291 0.5681 2.22438E 00
80.00 0.1217 0.5400 0.5021 0.1176 1.13320E 00

100.00 0.1762 0.5104 0.4409 0.0179 7.87904E-01
150.00 0.6190 0.4348 0.2361 -0. 4.04319E-01
200.00 1.4446 0.3967 0.1083 -0. 2.64681E-01
300.00 3.8710 0.3730 0.0198 0.0000 1.61683E-01
500.00 11.1575 0.3679 0.0007 -0.0000 9.52341E-02

CRO 20. EM 0.02 5 3 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0353 0.3965 0.3965 5.3765 9.66475E 00
30.00 0.0477 0.4861 0.4861 3.3267 6.90557E 00
50.00 0.0712 0.5864 0.5864 1.3379 3.780O0E 00
80.00 0.1059 0.6254 0.6086 0.3717 1.75704E 00

100.00 0.1347 0.6053 0.5747 0.1302 1.14207E 00
150.00 0.40 51 0.4967 0.3821 0.0000 4.99796E-01
200.00 1.1761 0.4254 0.1954 -0. 2.93342E-01
300.00 3.7223 0.3782 0.0388 0.0000 1,64885E-01
500.00 11.1421 0.3681 0.0014 -0.0000 9.53023E-02

CRO 30. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0350 0.4052 0.4052 8.1287 1.40397E 01

30.00 0.0471 0.4994 0.4994 5.0717 9.94827E 00
50.00 0.0694 0.6102 0.6102 2.1099 5.33561E 00
80.00 0.1012 0.6674 0.6568 0.6359 2.38088E 00

100.00 0.1246 0.6588 0.6391 0.2630 1.49623E 00
150.00 0.2870 0.5487 0.4808 0.000 9 5.95273E-01
200.00 0.9760 0.4521 0.2670 -o. 3.22003E-01
300.00 3.5819 0.3834 0.0572 0.0000 1.68088E-01
500.00 11.1266 0.3683 0.0021 -0.0000 9.53705E-02

CRO 50. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0347 0.4126 0.4126 13.6330 2.27897E 01
30.00 0.0466 0.5110 0.5110 8.5605 1.60337E 01
50.00 0.0681 0.6317 0.6317 3.6516 8.44685E 00
80.00 0.0976 0.7087 0.7027 1.1687 3.62856E 00
100.00 0.1177 0.7157 0.7040 0.5362 2.20457E 00
150.00 0.1970 0.6281 0.5966 0.0292 7.86227E-01
200.00 0.7033 0.5002 0.3778 -o. 3.79325E-01
300.00 3.3238 0.3936 0.0918 -0. 1.74494E-01
500.00 11.0938 0.3687 0.0036 -0.0000 9.55069E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0548 0.3173 0.3173 5.0490 6.15371E 00
30.00 0.0740 0.3998 0.3998 3.4966 4.80254E 00
50.00 0.1094 0.5042 0.5042 1.7561 3.05826E 00
80.00 0.1620 0.5750 0.5703 0.6478 1.69529E 00

100.00 0.1971 0.5865 0.5691 0.3414 1.20094E 00

150.00 0.3350 0.5430 0.4882 0.0293 5.88129E-01
200.00 0.8437 0.4733 0.3349 0.0000 3.46341E-01

300.00 3.1675 0.4002 0.1178 0.0000 1.78744E-01
500.00 10.9415 0.3706 0.0108 -o. 9.61740E-02

CRO 20. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0540 0.3301 0.3301 10.2009 1.16129E 01
30.00 0.0725 0.4188 0.4188 7.1274 8.96399E 00
50.00 0.1059 0.5364 0.5 364 3.6903 5.56637E 00

80.00 0.1527 0.6288 0.6282 1.4656 2.94533E 00
100.00 0.1822 0.6553 0.6480 0.8411 2.01078E 00
150.00 0.2677 0.6411 0.6163 0.1672 8.82896E-01

200.00 0.4832 0.5590 0.5002 0.0037 4.62338E-01
300.00 2.5351 0,4314 0.2108 0.0000 1.99798E-01
500.00 10.7088 0.3735 0.0213 -0. 9.72086E-02

CRO 30. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0538 0.3347 0.3347 15.3531 1.70720E 01

30.00 0.0721 0.4257 0.4257 10.7573 1.31254E 01

50.00 0.1047 0.5487 0.5487 5.6243 8.07447E 00

80.00 0.1495 0.6508 0.6508 2.2906 4.19537E 00

100.00 0.1774 0.6852 0.6807 1.3462 2.82062E 00

150.00 0.2514 0.6926 0.6764 0.3199 1.17766E 00

200.00 0.3725 0.6220 0.5890 0.0347 5.78336E-01

300.00 2.0746 0.4603 0.2860 -0. 2.20852E-01

500.00 10.4838 0.3763 0.0316 -o. 9.82433E-02

CRO 50. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0536 0.3385 0.3385 25.6563 2.79903E 01

30.00 0.0717 0.4315 0.4315 18.0194 2.14484E 01

50.00 0.1038 0.5592 0.5592 9.4884 1.30907E 01

80.00 0.1471 0.6703 0.6703 3.9577 6.69546E 00
100.00 0.1737 0.7124 0.7100 2.3593 4.44029E 00
150.00 0.2399 0.7451 0.7354 0.6308 1.76720E 00
200.00 0.3212 0.6998 0.6814 0.1293 8.10331E-01

300.00 1.4636 0.5118 0.4003 -0. 2.62959E-01
500.00 10.0565 0.3819 0.0516 -0.0000 1.00313E-01
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE

20.00 0.0706 0.2829 0.2829 7.1479

30.00 0.0949 0.3632 0.3632 5.2534

50.00 0.1387 0.4731 0.4731 2.9732

80.00 0.2008 0.5645 0.5645 1.3242

100.00 0*2418 0.5951 0.5913 0.7915

150.00 0.3506 0.6027 0.5773 0.2080

200.00 0.5470 0.5512 0.4964 0.0204

300.00 2.3178 0.4443 0.2521 0.0000

500.00 10*3280 0.3783 0.0395 -0.

CRO 20. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE

20.00 0.0699 0.2918 0.2918 14.3852

30.00 0.0936 0.3763 0.3763 10.6244

50.00 0.1358 0.4954 0.4954 6.1054

80.00 0.1932 0.6021 0.6021 2.8490

100.00 0.2300 0.6440 0.6434 1.7559

150.00 0.3190 0.6818 0.6699 0.5643

200.00 0.4278 0.6523 0.6279 0.1429

300.00 1.4783 0.5103 0.4027 0.0000

500.00 9.5569 0.3888 0.0761 -o.

CRO 30. EM 0.0750 EMU 3.00

EC FRACT FRACTM RMOE

RTOT

6.63985E 00
5.37017E 00

3.62891E 00
2.14605E 00

1.56467E 00
7.87138E-01
4.52195E-01
2.08956E-01

9.89842E-02

RTOT

1.26953E 01
1.01934E 01

6.77655E 00
3.88995E 00
2.76978E 00
1.29539E 00

6.80706E-01

2.61639E-01
1.02898E-01

RTOT

20.00 0.0696 0.2949 0.2949 21.6221 1.87508E 01

30.00 0.0931 0.3811 0.3811 15.9956 1.50167E 01

50.00 0.1349 0.5035 0.5035 9.2381 9.92419E 00
80.00 0.1908 0.6166 0.6166 4.3719 5.63385E 00

100.00 0.2261 0.6635 0.6634 2.7241 3.97490E 00

150.00 0.3095 0.7172 0.7094 0.9258 1.80365E 00

200.00 0.4007 0.7054 0.6893 0.2810 9.09217E-01

300.00 1.0253 0.5650 0.5028 0.0002 3.14323E-01

500.00 8.8703 0.3991 0.1099 0.0000 1.06812E-01

CRO 5 0. EM 0.0750 EMU 3.00

20.00
30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

EC

0.0694
0.0928
0.1341

0.1889

0.2230

0.3022

0.3820

0.6576

7.7001

FRACT

0.2975
0.3849

0.5104
0.6290

0.6805
0.7498

0.7592
0.6477
0.4188

FRACTM

0.2975
0.3849

0.5104

0.6290
0.6805

0.7453

0.7496

0.6214

0.1707

RMOE

36.0960
26.7381

15.5009
7.4154

4.6743

1.6520
0.5626

0.0182

-0.

RTOT

3.08617E 01

2.46633E 01
1.62195E 01

9.12165E 00
6.38512E 00

2.82016E 00
1.36624E 00

4.19689E-01

1.1464QE-01
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CRO 10. EM 0.1000

-43-

BORON SPHERES

EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0847 0.2591 0.2591 9.0141 6.96478E 00
30.00 0.1135 0.3366 0.3366 6.8638 5.76431E 00
50.00 0.1651 0.4469 0.4469 4.1570 4.05320E 00
80.00 0.2362 0.5472 0.5472 2.0682 2.51221E 00
100.00 0.2828 0.5869 0.5869 1.3107 1.87617E 00
150.00 0.3967 0.6251 0.6111 0.4529 9.790O1E-01
200.00 0.5375 0.6035 0.5723 0.1239 5.65540E-01
300.00 1.6470 0.4942 0.3766 0*0000 2.47870E-01
500.00 9.3668 0.3916 0.0866 -o. 1.03938E-01

CRO 20. EM 0.1000 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0839 0.2659 0.2659 18.1083 1.34142E 01
30.00 0.1123 0.3467 0.3467 13.8347 1.10423E 01
50.00 0.1625 0.4639 0,4639 8.4606 7.67168E 00
80.00 0.2299 0.5759 0.5759 4.3230 4.65367E 00

100.00 0.2724 0.6243 0.6243 2.8273 3.41694E 00
150.00 0.3731 0.6874 0.6811 1.0678 1.69166E 00
200.00 0.4780 0.6915 0.6765 0.3856 9.13908E-01
300.00 0.9110 0.5889 0.5440 0.0078 3.41230E-01
500.00 7.9339 0.4146 0.1594 -0. 1.12937E-01

CRO 30. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0837 0.2683 0.2683 27.2031 1.98637E 01
30.00 0.1118 0.3502 0.3502 20.8075 1.63203E 01
50.00 0.1617 0.4700 0.4700 12.7642 1.12902E 01
80.00 0.2279 0.5866 0.5866 6.5771 6.79513E 00

100.00 0.2691 0.6386 0.6386 4.3415 4.95771E 00
150.00 0.3656 0.7131 0.7091 1.6863 2.40431E 00
200.00 0.4612 0.7319 0.7220 0.6535 1.26228E 00
300.00 0.7341 0.6539 0.6282 0.0493 4.34590E-01
500.00 6*8060 0.4363 0.2214 -0. 1.21936E-01

CRO 50* EM 0.1000 EMU 3.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0835 0.2703 0.2703 45.3906 3.27626E 01
30.00 0.1115 0.3532 0.3532 34.7463 2.68763E 01
50.00 0.1610 0.4751 0.4751 21.3718 1.85271E 01
80.00 0.2263 0.5956 0.5956 11.0851 1.10781E 01

100.00 0.2665 0.6508 0.6508 7.3705 8.03925E 00
150.00 0.3597 0.7359 0.7336 2.9257 3.82962E 00
200.00 0.4485 0.7699 0.7640 1.1924 1.95901E 00
300.00 0.6520 0.7296 0.7149 0.1557 6.21309E-01
500.00 5.1679 0.4763 0.3215 -0.0000 1.39933E-01
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EFFECTIVE ENERGY CUTOFFS FOR

CRO 10. EM 0.0253

BORON SPHERES

EMU 5.00

20.00

30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

CRO 20.

20.00

30.00

50.00

80.00

100.00
150.00

200.00

300.00

500.00

CRO 30.

20.00

30.00

50.00

80.00

100.00

150.00
200.00

300.00

500.00

EC FRACT FRACTM RMOE RTOT

0.0355 0.3769 0.3769 3.2796 5.12049E 00

0.0481 0.4551 0.4551 1.9703 3.72631E 00

0.0728 0.5286 0.5286 0.7360 2.13543E 00

0.1256 0.5296 0.5296 0.1048 1.08636E 00

0.1864 0.4990 0.4613 0.0128 7.57317E-01

0.6528 0.4273 0.2425 0.0000 3.93736E-01

1.4857 0.3928 0.1098 -0. 2.60998E-01

3.8932 0.3722 0.0199 0.0000 1.61228E-01

11.1594 0.3679 0.0007 -0. 9.52267E-02

EM 0.0253 EMU 5.00

EC FRACT FRACTM RMOE RTOT

0.0349 0.3988 0.3988 6.6571 9.49548E 00

0.0470 0.4886 0.4886 4.0635 6.76901E 00

0.0693 0.5874 0.5874 1.6268 3.69105E 00

0.1046 0.6211 0.6211 0.4009 1.71020E 00

0.1371 0.5990 0.5939 0.1212 1.11148E 00

0.4229 0.4903 0.3903 0.0000 4.89213E-01

1.2062 0.4218 0.1979 -0. 2.89659E-01

3.7426 0.3775 0.0390 0.0000 1.64431E-01

11.1440 0.3681 0.0014 -0. 9.52949E-02

EM 0.0253 EMU 5.00

EC FRACT FRACTM RMOE RTOT

0.0347 0.4069 0.4069 10.0346 1.38705E 01

0*0466 0.5014 0.5014 6.1559 9.81171E 00

0*0682 0.6114 0.6114 2.5161 5.24667E 00

0*1000 0.6653 0.6653 0.6890 2.33404E 00

0.1258 0.6549 0.6549 0.2545 1.46565E 00

0.2970 0.5434 0.4896 0.0006 5.84690E-01

0.9987 0.4487 0.2701 -o. 3.18319E-01

3.6012 0.3827 0.0573 0.0000 1.67634E-01

11.1285 0.3683 0.0021 -0.0000 9.53631E-02

EM 0.0253 EMU 5.00CRO 50.

20.00

30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

EC

0.0346
0.0464
0.0674

0.0968

0.1176

0.1994

0.7172

3.3411

11.0957

FRACT

0.4137
0.5123
0.6328

0.7080
0.7138

0.6245

0.4973
0.3929
0.3687

FRACTM

0.4137

0.5123
0.6328

0.7080
0.7138

0.6056

0.3815

0.0920

0.0036

RMOE

16.7892

10.3416
4.2938

1.2609

0.5436

0.0270
0.0000

0.0000

-0.0000

RTOT

2.26204E 01
1.58971E 01

8.35790E 00
3.58171E 00
2.17398E 00
7.75644E-01
3.75641E-01

1.74039E-01

9.54996E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0542 0.3198 0.3198 6.3314 6.01739E 00
30.00 0.0729 0.4028 0.4028 4.3394 4.68554E 00
50.00 0.1068 0.5068 0.5068 2.1596 2.97206E 00

80.00 0.1560 0.5734 0.5734 0.7917 1.64071E 00
100.00 0.1927 0.5813 0.5813 0.3853 1.16068E 00

150.00 0.3481 0.5338 0.5070 0.0237 5.69262E-01
200.00 0.8885 0.4657 0.3437 0.0000 3.37473E-01

300.00 3.2389 0.3971 0.1191 -0. 1.76768E-01

500.00 10.9644 0.3704 0.0108 -0. 9.60722E-02

CRO 20. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0537 0.3316 0.3316 12.7409 1.14765E 01

30.00 0.0720 0.4206 0.4206 8.7802 8.84700E 00
50.00 0.1046 0.5384 0.5384 4.4521 5.48016E 00
80.00 0.1494 0.6292 0.6292 1.7437 2.89075E 00

100.00 0.1792 0.6540 0.6540 0*9432 1.97051E 00
150.00 0.2709 0.6364 0.6323 0.1594 8.64029E-01

200.00 0.4996 0.5533 0.5104 0*0028 4.53471E-01

300.00 2.5861 0.4286 0.2129 -0* 1.97821E-01
500.00 10.7317 0.3732 0.0213 -0. 9.71069E-02

CRO 30. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0536 0.3358 0.3358 19.1504 1.69357E 01

30.00 0.0717 0.4270 0.4270 13.2218 1.30085E 01

50.00 0.1039 0.5502 0.5502 6.7437 7.98826E 00

80.00 0.1474 0.6515 0.6515 2.6937 4.14080E 00

100.00 0.1753 0.6848 0.6848 1.4977 2.78035E 00

150.00 0.2531 0.6898 0.6893 0.3121 1.15880E 00

200.00 0.3777 0.6179 0.5993 0.0319 5.69468E-01

300.00 2.1125 0.4577 0.2886 0.0000 2.18875E-01

500.00 10.5066 0.3760 0.6316 -0. 9.81415E-02

CRO 50. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0534 0.3392 0.3392 31.9711 2.78540E 01

30.00 0.0715 0.4324 0.4324 22.1029 2.13314E 01

50.00 0.1033 0.5602 0.5602 11.3288 1.30045E 01

80.00 0.1458 0.6710 0.6710 4.5928 6.64088E 00

100.00 0.1724 0.7125 0,7125 2.6056 4.40002E 00

150.00 0.2401 0.7437 0.7437 0.6323 1.74833E 00

200.00 0.3228 0.6975 0.6898 0.1262 8.01463E-01

300.00 1.4857 0.5095 0.4034 0.0000 2.60983E-01

500.00 10.0775 0.3816 0.0516 -0. 1.00211E-01
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.0750 EMU 5.00

20.00

30.00

50.00

80.00

100.00
150.00

200.00

300.00

500.00

EC

0.0700
0.0939

0.1366

0.1953

0.2343
0.3525

0.5671

2.4016

10.3966

CRO 20. EM

EC

0.0696

0.0931
0.1348

0.1907

0.2260
0.3168

0.4321

1.5209

9.6184

20.00

30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

FRACT

0.2849

0.3657

0.4758
0.5658
0.5942
0.5963

0.5431

0.4392

0.3775

0.0750

FRACT

0.2929
0.3778

0.4971
0.6035

0.6446
0.6796

0.6482

0.5061

0.3880

CRO 30. EM 0.0750

EC FRACT

FRACTM

0.2849

0.3657

0.4758

0.5658

0.5942
0.5963

0.5125

0.2567

0.0397

RMOE

8.9944

6.5413

3.6458

1.6202

0.9531
0.2067

0.0164

-0.

0.0000

EMU 5.00

FRACTM

0.2929

0.3778

0.4971

0.6035

0.6446

0.6796

0.6417

0.4085

0.0763

RMOE

18.0576

13.1716

7.4111

3.3880

2.0657

0.5951
0.1367

0.0000

o.oooo

EMU 5.00

FRACTM RMOE

RTOT

6.52212E 00

5.26626E 00
3.54794E 00

2.09032E 00
1.52121E 00
7.63765E-01

4.39597E-01

2.05273E-01

9.86621E-02

RTOT

1.25776E 01

1.00895E 01

6.69558E 00

3.83422E 00
2.72633E 00
1.27202E 00
6.68108E-01

2.57957E-01

1.02576E-01

RTOT

20.00 0.0694 0.2957 0.2957 27.1197 1.86330E 01

30.00 0.0928 0.3820 0.3820 19.8037 1.49128E 01

50.00 0.1342 0.5048 0.5048 11.1773 9.84322E 00

80.00 0.1891 0.6177 0.6177 5.1552 5.57813E 00

100.00 0.2234 0.6642 0.6642 3.1771 3.93144E 00

150.00 0.3075 0.7160 0.7160 0.9785 1.78028E 00

200.00 0.4029 0.7029 0.7005 0.2749 8.96619E-01

300.00 1.0494 0.5615 0.5087 0.0001 3.10640E-01

500.00 8.9232 0.3982 0.1103 0.0000 1.06490E-01

CRO 50. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0693 0.2980 0.2980 45.2445 3.07439E 01

30.00 0.0926 0.3856 0.3856 33.0630 2.45594E 01

50.00 0.1337 0.5111 0.5111 18.7086 1.61385E 01

80.00 0.1879 0.6297 0.6297 8.6898 9.06593E 00

100.00 0.2213 0.6810 0.6810 5.3991 6.34166E 00

150.00 0.3009 0.7495 0.7495 1.7424 2.79679E 00

200.00 0.3832 0.7580 0.7576 0.5563 1.35364E 00

300.00 0.6634 0.6453 0.6273 0.0171 4.16007E-01

500.00 7.7430 0.4180 0.1712 0*0000 1.14318E-01
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EFFECTIVE ENERGY CUTOFFS FOR BORON SPHERES

CRO 10. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0841 0.2607 0.2607 11.3718 6.85935E 00
30,00 0.1125 0.3386 0.3386 8.5738 5.66969E 00
50.00 0.1632 0.4495 0.4495 5.1075 3.97697E 00
80.00 0.2317 0.5493 0.5493 2.5087 2.45706E 00

100.00 0.2754 0.5878 0.5878 1.5948 1.83172E 00
150.00 0.3900 0.6215 0.6215 0.5007 9.53035E-01

200.00 0.5472 0.5971 0.5914 0.1150 5.50350E-01
300.00 1.7187 0.4879 0.3848 0.0000 2.42647E-01

500.00 9.4816 0.3899 0.0871 -0. 1.03309E-01

CRO 20. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0836 0.2668 0.2668 22.8051 1.33088E 01

30.00 0.1118 0.3478 0.3478 17.2288 1.09477E 01
50.00 0.1616 0.4654 0.4654 10.3268 7.59546E 00

80.00 0.2277 0.5774 0.5774 5.1577 4.59852E 00

100.00 0.2689 0.6255 0.6255 3.3411 3.37249E 00

150.00 0.3689 0.6865 0.6865 1.1723 1.66569E 00

200.00 0.4793 0.6887 0.6887 0.3849 8.98717E-01

300.00 0.9320 0.5844 0.5530 0.0065 3.36007E-01

500.00 8.0230 0.4130 0.1603 -0. 1.12308E-01

CRO 30. EM 0.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0835 0.2689 0.2689 34.2391 1.97582E 01

30.00 0.1115 0.3510 0.3510 25.8838 1.62257E 01

50.00 0.1610 0.4711 0.4711 15.5458 1.12139E 01

80.00 0.2265 0.5877 0.5877 7.8049 6.73999E 00

100.00 0.2668 0.6395 0.6395 5.0870 4.91325E 00

150.00 0.3626 0.7128 0.7128 1.8412 2.37834E 00

200.00 0.4607 0.7304 0.7304 0.6645 1.24709E 00

300.00 0.7404 0.6509 0.6367 0.0469 4.29367E-01

500.00 6.8768 0.4348 0.2225 -0. 1.21307E-01

CRO 50. EM 0.1000 EMU 5.00

20.00

30.00

50.00

80.00

100.00
150.00

200.00

300.00

500.00

EC

0.0834
0.1114

0.1606

0.2254

0.2652

0.3578

0.4478

0.6543

5.2149

FRACT

0.2707
0.3537

0.4758

0.5962

0.6515
0.7359

0.7693

0.7280
0.4749

FRACTM

0.2707

0.3537

0.4758

0.5962

0.6515

0.7359

0.7693

0.7216

0.3230

RMOE

57.1045

43.1918

25.9825

13.1020

8.5775

3.1784

1.2199

0.1531
-0.0000

RTOT

3.2657

2.6781

1.8450

1.1022

7.9947

3.8036

1.9438

6.1608

1.3930

IE 01

7E 01

9E 01

9E 01

9E 00
5E 00

2E 00

6E-01
5E-01



EFFECTIVE ENtRGY CUTOFFS FOR

CRO 10. EM 0.0253

-48-

BORON SPHERES

EMU 10.00

20.00

30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

CRO 20.

EC FRACT FRACTM RMOE RTOT

0.0349 0.3843 0.3843 4.4660 4.93034E 00
0.0471 0.4646 0.4646 2.6589 3.56425E 00
0.0696 0.5391 0.5391 1.0127 2.01763E 00

0.1065 0.5294 0.5294 0.2247 1.01321E 00

0.1527 0.4822 0.4822 0.0420 7.04007E-01

0.7413 0.4093 0.2584 0.0000 3.69462E-01

1.6206 0.3810 0.1147 -0. 2.49877E-01
4.0104 0.3683 0.0202 0.0000 1.58853E-01

11.1864 0.3676 0.0007 -0. 9.51111E-02

EM 0.0253 EMU Id.00

EC FRACT FRACTM RMOE

20.00 0*0346 0.4032 0.4032 8.9993

30.00 0.0465 0.4947 0.4947 5.4016

50.00 0.0678 0.5955 0.5955 2.1287

80.00 0.0987 0.6274 0.6274 0.5665

100.00 0.1227 0.5984 0.5984 0.2148

150.00 0.4681 0.4753 0.4107 0.0000

200.00 1.3044 0.4108 0.2058 -0.

300.00 3.8531 0.3736 0.0395 0.0000

500.00 11.1710 0.3678 0.0014 -0.

CRO 30. EM 0.0253 EMU 10.00

L EC FRACT FRACTM RMOE

20.00 0.0346 0.4100 0.4100 13.5327

30.00 0.0463 0.5057 0.5057 8.1446

50.00 0.0673 0.6177 0.6177 3.2437

80.00 0.0965 0.6717 0.6717 0.9063

100.00 0.1172 0.6580 0.6580 0.3809

150.00 0.3226 0.5307 0.5110 0.0003

200.00 1.0723 0.4385 0.2799 0.0000

300.00 3.7055 0.3788 0.0581 0.0000

500.00 11.1556 0.3680 0.0021 -0.

CRO 50. EM 0.0253 EMU 10.00

EC FRACT FRACTM RMOE

RTOT

9.30533E 00

6.60695E 00
3.57324E 00

1.63705E 00
1.05817E 00
4.64939E-01

2.78538E-01
1.62056E-01

9.51793E-02

RTOT

1.36803E 01

9.64965E 00
5.12886E 00
2.26088E 00
1.41234E 00
5.60416E-01

3.07199E-01
1.65258E-01

9.52475E-02

RTOT

20.00 0.0345 0.4157 0.4157 22.5996 2.24303E 01

30.00 0.0461 0.5151 0.5151 13.6308 1.57350E 01

50.00 0.0668 0.6370 0.6370 5.4739 8.24010E 00

80.00 0.0949 0.7132 0.7132 1.5840 3.50856E 00
100.00 0.1134 0.7179 0.7179 0.7098 2.12067E 00
150.00 0.1825 0.6177 0.6177 0.0483 7.51370E-01

200.00 0.7616 0.48 84 0.3931 0.0000 3.64521E-01

300.00 3.4343 0.3891 0.0933 -0. 1.71664E-01
500.00 11.1227 0.3683 0.0036 -0. 9.53839E-02



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10. EM 0.0500

-49-

BORON SPHERES

EMU 10.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0537 0.3243 0.3243 8.6750 5.86904E 00

30.00 0.0720 0.4088 0.4088 5.8717 4.55315E 00
50.00 0.1048 0.5153 0.5153 2.8757 2.86658E 00
80.00 0.1500 0.5827 0.5827 1.0701 1.56564E 00

100.00 0.1806 0.5885 0.5885 0.5571 1.10079E 00
150.00 0.2922 0.5220 0.5220 0.0640 5.35148E-01

200.00 1.0008 0.4484 0.3648 0.0000 3.17980E-01

300.00 3.4872 0.3870 0.1236 0.0000 1.70344E-01

500.00 11.1303 0.3683 0.0109 -o. 9.53496E-02

CRO 20. EM 0.0500 EMU 10..00

EC FRACT FRACTM RMOE RTOT

20.00 0.0535 0.3341 0.3341 17.4043 1.13282E 01

30.00 0.0716 0.4241 0.4241 11.8131 8.71461E 00

50.00 0.1036 0.5437 0.5437 5.8417 5.37469E 00
80.00 0.1467 0.6361 0.6361 2.2463 2.81568E 00

100.00 0.1741 0.6611 0.6611 1.2257 1.91062E 00

150.00 0.2487 0.6369 0.6369 0.2535 8.29915E-01

200.00 0.5412 0.5402 0.5340 0.0014 4.33978E-01

300.00 2.7624 0.4193 0,2200 0.0000 1.91398E-01

500.00 10.8938 0.3712 0.0215 -0. 9.63843E-02

CRO 30. EM 0.0500 EMU 10 .00

EC FRACT FRACTM RMOE RTOT

20.00 0.0534 0.3374 0.3374 26.1347 1.67873E 01

30.00 0.0714 0.4295 0.4295 17.7552 1.28761E 01

50.00 0.1032 0.5539 0.5539 8.8088 7.88279E 00

80.00 0.1456 0.6568 0.6568 3.4215 4.06572E 00

100.00 0.1721 0.6905 0.6905 1.8936 2.72046E 00

150.00 0.2395 0.6928 0.6928 0.4372 1.12468E 00

200.00 0.3426 0.6111 0.6111 0.0589 5.49975E-01

300.00 2.2422 0.4491 0.2973 0.0000 2.12451E-01

500.00 10.6630 0.3741 0.0319 -0. 9.74189E-02

CRO 50. EM 0.0500 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0533 0.3402 0.3402 43.5943 2.77056E 01

30.00 0.0713 0.4339 0.4339 29.6366 2.11990E 01

50.00 0.1030 0.5626 0.5626 14.7395 1.28990E 01

80.00 0.1447 0.6745 0.6745 5.7729 6.56580E 00

100.00 0.1705 0.7165 0.7165 3.2285 4.34013E 00

150.00 0.2331 0.7472 0.7472 0.8028 1.71422E 00

200.00 0.3057 0.6963 0.6963 0.1757 7.81970E-01

300.00 1.5617 0.5021 0.4135 0.0000 2.54559E-01

500.00 10.2244 0.3797 0.0520 0.0000 9.94882E-02



-50-

EFFECTIVE ENERGY CUTOFFS FOR

CRO 10. EM 0.0750

BORON SPHERES

EMU 10.00

EC FRACT FRACTM RMOE RTOT

20.00 0*0696 0.2881 0.2881 12.3776 6.39582E 00

30.00 0*0931 0.3701 0.3701 8.8952 5.15117E 00

50.00 0.1349 0.4824 0.4824 4.8640 3.45237E 00

80.00 0.1910 0.5743 0.5743 2.1345 2.01794E 00

100.00 0.2267 0.6030 0.6030 1.2666 1.46105E 00

150.00 0.3208 0.5996 0.5996 0.3357 7.25809E-01

200.00 0.4842 0.5303 0.5303 0.0433 4.15602E-01

300.00 2.6442 0.4254 0.2693 0.0000 1.95624E-01

500.00 10.7414 0.3731 0.0403 -0. 9.70635E-02

CRO 20.

20.00

30.00

50.00

80.00

100.00

150.00

200.00

300.00

500.00

CRO 30.

20.00

30.00

50.00
80.00

100.00

150.00

200.00

300.00

500.00

CRO 50.

EM 0.0750

FRACTEC

EMU 10.00

FRACTM RMOE RTOT

0.0694 0.2946 0.2946 24.8031 1.24513E 01

0.0927 0.3802 0.3802 17.8539 9.97445E 00

0.1339 0.5009 0.5009 9.8103 6.60000E 00

0.1886 0.6090 0.6090 4.3681 3.76184E 00

0.2225 0.6507 0.6507 2.6390 2.66616E 00

0.3050 0.6852 0.6852 0.7859 1.23406E 00

0.3990 0.6476 0.6476 0.2131 6.44113E-01

1.6413 0.4948 0.4243 0.0000 2.48308E-01

9.9246 0.3837 0.0775 -0. 1.00977E-01

EM 0.0750 EMU 10.00

EC FRACT FRACTM RMOE RTOT

0.0693 0.2969 0.2969 37.2286 1.85067E 01

0.0926 0.3838 0.3838 26.8105 1.47977E 01

0.1336 0.5074 0.5074 14.7574 9.74764E 00

0.1878 0.6216 0.6216 6.6017 5.50574E 00

0.2211 0.6687 0.6687 4.0109 3.87127E 00

0.3003 0.7210 0.7210 1.2347 1.74232E 00

0.3830 0.7049 0.7049 0.3763 8.72624E-01

1.1174 0.5521 0.5251 0.0001 3.00991E-01

9.1979 0.3941 0.1119 0.0000 1.04891E-01

EM 0.0750 EMU 10.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0692 0.2987 0.2987 62.0804 3.06176E 01

30.00 0.0925 0.3866 0.3866 44.7281 2.44443E 01

50.00 0.1334 0.5128 0.5128 24.6497 1.60429E 01

80.00 0.1871 0.6323 0.6323 11.0681 8.99355E 00

100.00 0.2200 0.6841 0.6841 6.7545 6.28150E 00

150.00 0.2967 0.7531 0.7531 2.1308 2.75883E 00

200.00 0.3720 0.7608 0.7608 0.7001 1.32965E 00

300.00 0.6296 0.6394 0.6394 0.0251 4.06358E-01

500.00 7.9648 0.4140 0.1736 0.0000 1.12719E-01



EFFECTIVE ENERGY CUTOFFS FOR

CRO 10. EM 0.1000

-51-

BORON SPHERES

EMU 10.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0837 0.2632 0.2632 15.6960 6.74721E 00
30.00 0.1118 0.3421 0.3421 11.7050 5.56623E 00
50.00 0*1616 0.4547 0.4547 6.8419 3.88889E 00
80.00 0*2280 0.5566 0.5566 3.2973 2.38783E 00

100.00 0*2694 0.5960 0.5960 2.0873 1.77274E 00
150.00 0.3712 0.6285 0.6285 0.6896 9.13488E-01
200.00 0.4888 0.5961 0.5961 0.2060 5.23788E-01
300.00 1.9027 0.4730 0.4048 o.oooo 2.30608E-01
500.00 9.9612 0.3832 0.0893 -0. 1.00790E-01

CRO 20. EM 0.1000 EMU 10i.00

EC FRACT FRACTM RMOE RTOT

20.00 0.0834 0.2682 0.2682 31.4353 1.31967E 01
30.00 0.1114 0.3497 0.3497 23.4667 1.08442E 01
50.00 0*1608 0.4683 0.4683 13.7609 7.50737E 00
80.00 0.2260 0.5818 0.5818 6.6884 4.52930E 00
100.00 0.2660 0.6306 0.6306 4.2765 3.31351E 00
150.00 0.3607 0.6924 0.6924 1.4902 1.62614E 00
200.00 0.4561 0.6927 0.6927 0.5280 8.72156E-01
300.00 0.9429 0.5738 0.5738 0.0060 3.23968E-01
500.00 8.3952 0.4067 0.1639 -o. 1.09789E-01

CRO 30. EM 0.1000 EMU 10 .00

EC FRACT FRACTM RMOE RTOT

20.00 0.0834 0.2699 0.2699 47.1746 1.96461E 01
30.00 0.1113 0.3523 0.3523 35.2256 1.61222E 01
50.00 0.1605 0.4731 0.4731 20.6783 1.11259E 01
80.00 0.2253 0.5908 0.5908 10.0808 6.67076E 00
100.00 0.2649 0.6432 0.6432 6.4653 4.85428E 00
150.00 0.3573 0.7175 0.7175 2.2902 2.33880E 00
200.00 0.4471 0.7345 0.7345 0.8476 1.22052E 00
300.00 0.6861 0.6463 0.6463 0.0756 4.17327E-01
500.00 7.1722 0.4288 0.2273 -0. 1.18788E-01

CRO 50. EM 0.1000 EMU 10 .00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0833 0.2713 0.2713 78.6513 3.25450E 01
30.00 0.1112 0.3544 0.3544 58.7519 2.66782E 01
50.00 0.1603 0.4770 0.4770 34.5166 1.83628E 01
80.00 0.2248 0.5982 0.5982 16.8639 1.09537E 01

100.00 0.2640 0.6538 0.6538 10.8427 7.93582E 00
150.00 0.3547 0.7391 0.7391 3.8898 3.76411E 00
200.00 0.4403 0.7726 0.7726 1.4857 1.91726E 00
300.00 0.6275 0.7274 0.7274 0.1996 6.04047E-01
500.00 5.4089 0.4696 0.3289 -o. 1.36785E-01



-52-

EFFECTIVE ENERGY CUTOFFS FOR 130R0N CYLINDERS (H/D 1) III

CRO JO. EM 0.0253 EMU 3.00 H/D 1

1 EC FRACT FRACTM RMOE RTOT

3C.00 0.0544 0.4739 0.4739 1.3120 3.46024E 00

5C.00 0.0847 0.5418 0.5332 0.4317 I.9I48IE 00

8C.O0 0.1424 0.5301 0.4794 0.0572 9.474I0E-0I

I0C.00 0.2375 0.4922 0.3956 0.0021 6.55837E-0I

120.00 0.4292 0.4576 0.3C04 0.0000 4.85556E-0I

ISC.00 0.8646 0.U2I2 0.1873 0.0000 3.42D93E-0I

200.00 1.9254 0.3899 0.0779 -0.0000 2.2925IE-0I

3DC00 4.9197 0.3723 0.0124 -0. I.43425E-0I

500.00 13.9409 0.3679 0.0D04 -0. 8.52008E-02

CRO 20. EM 0.0253 EMU 3.00 H/D 1

1 EC FRACT FRACTM RMOE RTOT

3C.O0 0.0521 0.5122 0.5122 2.7998 6.133I6E 00

5C.00 0.0782 0.6043 0.6C30 1.0264 3.20038E 00

8C.00 0.1182 0.6216 0.5987 0.2357 I.42564E 00

ICC.00 0.1583 0.5860 0.5459 0.0565 9.I5962E-01

12C.O0 0.2563 0.5350 0.461 1 0.0019 6.3I398E-0I

15C.O0 0.6134 0.4705 0.3155 0.0000 4.06I66E-0I

200.00 1 .6571 0.4106 0.1446 -0.0000 2.471I7E-0I

3C0.00 U.7999 0.3756 0.C245 -0. I.U5202E-0I

500.00 13.9293 0.3680 0.C008 -0. 8.52329E-02

CRO 30. EM 0.0253 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0514 0.5274 0.5274 4.2863 8.80608E 00

50.00 0.0760 0.6316 0.6316 1.6272 4.48595E 00

80.00 0.1116 0.6692 0.6545 0.4274 I.90387E 00

ICC.00 0.1410 0.6443 0.6189 0.1436 I.17609E OD

120.00 0.1917 0.5948 0.5534 0.0240 7.7724IE-0I

150.00 0.4576 0.5137 0.4C88 0.0000 4.70240E-0I

2C0.00 1.4412 0.4302 0.2023 -0. 2.64983E-0I

300.00 4.6846 0.3788 0.0363 -0. I.46978E-0I

SCO.00 13.9)97 0.3681 D.0C11 -0. 8.52650E-02

CRO 50. EM 0.0253 EMU 3.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0508 0.5406 0.5406 7.2577 I.4I5I9E 01

50.00 0.0743 0.6566 0.6566 2.8513 7.05708E 00

80.00 0.1068 0.7175 0.7C9C 0.8170 2.86033E 00

ICC.00 0.1301 0.7096 0.6946 0.3302 I.69634E 00

120.00 0.1599 0.6728 0.6503 0.1080 I.06893E 00

15D.00 0.2850 0.5851 0.5348 0.0014 5.98388E-0I

200.00 1 . 1 191 0.4666 0.2971 -0. 3.007J4E-0I

300.00 4.U660 0.3853 0.0590 0.0000 1.50530E-0I

500.00 13.8984 0.3683 0.CC19 -0. 8.53292E-02

0 200



-53-

EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D I) I I I 0 200

CRC 10. EM 0.050D EMU 3.00 H/D I

L EC FRACT FRACTM RMOE RTOT

3C.C0 0.0808 0.4253 0.4253 3.0591 4.39I86E 00

5C.C0 0.1201 0.5264 0.5264 1.4256 2.68843E 00

80.00 0.1784 0.58U9 0.5741 0.4802 I.43039E 00

ICO.00 D.2204 0.5856 0.5608 0.2230 9.95934E--01

120.00 0.2752 0.5667 0.5265 0.0834 7.23114E--01

15C.00 0.4468 C.5201 0.4425 0.0041 4.80587E--01

200.00 1.2330 0.4527 0.2752 0.0000 2.86475E--01

3C0.00 4.2654 0.3920 0.0837 0.0000 1.54032E--01

500.00 13.8140 0.3704 0.0C64 -0. 8.559I6E--02

CRO 20. EM 0.0500 EMU 3.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0791 0.4467 0.4467 6.2629 8.16191E 00

50.00 0.1156 0.5629 0.5629 3.0401 4.85195E 00

8C.00 0.1667 0.6459 0.6421 1.1256 2.44425E 00

IOC.00 0.2001 0.6629 0.6518 0.5969 I.62970E 00

120.00 0.2366 0.6580 0.6393 0.2980 I.12797E 00

I5C.00 0.3099 0.6202 0.5882 0.0773 6.942I5E--01

20C.00 0.7584 0.5242 0.4316 0.0000 3.65315E--01

300.00 3.6319 0.4142 0.1545 0.0000 I.66925E--01

5C0.00 13.6404 0.3721 0.0126 -0. 8.6I358E--02

CRC 30. EM 0.0500 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0785 0.4546 0.4546 9.4654 1.193I9E 01

50.00 O.I 142 0.5771 0.5771 4.6528 7.01548E 00

80.00 0.1629 0.6715 0.6694 1.7756 3.4581 IE 00

IOC.CO 0.1939 0.6978 0.6907 0.9766 2.26346E 00

120.00 0.2259 0.7026 0.6904 0.5219 1.53282E 00

15C.00 0.2820 0.6779 0.6573 0.1778 9.07843E--01

200.00 0.5209 0.5820 0.5315 0.0025 4.44155E--01

3CC.00 3.1296 0.4352 0.2151 0.0000 1.79818E--01

5C0.00 13.4688 0.3738 0.0188 0.0000 8.66800E--02

CRO 50. EM 0.050C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.0D 0.0781 0.4612 0.4612 15.8725 I.94720E 01

50.00 0.1130 0.5892 0.5892 7.8778 1.13425E 01

8C.00 0. 1599 0.6945 0.6935 3.0788 5.48583E 00

ICC.00 0.1890 0.7302 0.7261 1.7395 3.53098E 00

120.00 0.2180 0.7461 0.7389 0.9 738 2.34253E 00

15C.00 0.2641 0.7396 0.7274 0.3873 1.335 IDE 00

2CC.00 0.3786 0.6645 0.6406 0.0449 6.01835E--01

300.00 2.3938 0.4740 ' 0.3135 0.0000 2.05605E--01

SCO.00 13. 1369 0.3771 0.0310 -0. 8.77685E--02



-54-

EFFECTIVE ENERGY CUTOFFS FOR BORON 1:ylinders (H/D 1) 11 1

CRO 10. EM 0.0750 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1036 0.3890 0.3890 4.6954 4.96945E 00

50.00 0.1517 0.4986 0.4986 2.5085 3.23662E 00

80.00 0.2213 0.5831 0.5831 1.0159 I.83523E 00

ICC.00 0.2656 0.6063 0.5974 D.5903 I.3I046E 00

120.00 0.3128 0.6107 0.5923 0.3299 9.63637E-•01

150.00 0.4001 0.5915 0.5580 0.1140 6.39435E-•01

200.00 0.7632 0.5244 0.4441 0.0016 3.65552E-•01

300.00 3.3312 0.4265 0.1954 -0. 1.74294E-•01

500.00 13.3192 0.3758 0.0251 -0. 8.7I676E--02

CRO 20. EM 0.0750 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1020 0.4038 0.4C38 9.5188 9.40576E 00

50.00 0.1481 0.5239 0.5239 5.1870 6.0I074E 00

80.00 0.21 12 0.6261 0.6261 2.2417 3.29089E 00

100.00 0.2508 0.6624 0.6590 1.3488 2.28487E 00

120.00 0.2900 0.6802 0.6720 0.8176 1.62750E 00

150.00 0.3527 0.6801 0.6642 0.3653 1.02296E 00

200.00 0.5007 0.6266 0.5951 0.0589 5.28I9IE--01

3CO.00 2.3311 0.4780 0.3269 -0. 2.08350E--01

500.00 12.6726 0.3824 0.0491 -0. 8.93598E--02

CRO 30. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1015 0.4091 0.4C9I 14.3408 1.3842 IE 01

50.00 0.J469 0.5333 0.5333 7.8647 8.78486E 00

80.00 0.2080 0.6428 0.6428 3.4663 4.74655E 00

ICO.00 0.2461 0.6852 0.6833 2. 1 1 10 3.25928E 00

120.00 0.2829 0.7100 0.7C48 1.3095 2.29137E 00

150.00 0.3392 0.7215 0.7110 0.6238 I.40648E 00

200.00 0.4515 0.6863 0.6661 0.1468 6.90829E--01

300.00 1.7223 0.5228 0.4215 0.0000 2.42407E--01

500.00 12.0732 0.3890 0.0718 -0. 9.I552IE--02

CRO 50. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1011 0.4136 0.4136 23.9849 2.27I47E 01

50.00 0.1460 0.541 1 0.541 1 13.2218 I.4333IE 01

80.00 0.2056 0.6574 0.6574 5.9126 7.65786E 00

IOC.00 0.2423 0.7C53 0.7043 3.6383 5.20809E 00

12C.00 0.2773 0.7370 0.7340 2.2961 3.6I9I0E 00

150.00 0.3292 0.7608 0.7546 1.1442 2.I7352E 00

200.00 0.4213 0.7501 0.7381 0.3315 1.0161 IE 00

300.00 1.0508 0.5960 0.5483 0.0002 3.I05I9E -01

5C0.00 10.9946 0.4018 0. 1 143 -0. 9.59366E -02

0 200



•55-

EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 1} 1 I I 0 200

CRC 10. EM 0.100C EMU 3.GO H/D I

L EC FRACT FRACTM RMOE RTOT

30.00 0.1238 0.3619 0.3619 6.2133 5.3763IE 00

50.00 0. 1803 0.4738 0.4738 3.5798 3.65237E 00

80.00 0.2589 0.5699 0.5699 1.6542 2.I7268E 00

ICO.00 0.3107 0.6047 0.6C31 1.0056 1.58774E 00
I2D.00 0.3602 0.6226 0.6137 0.6358 1.18701E 00
150.00 0.4407 0.6248 0.6052 0.3001 7.98039E--01

200.00 0.6336 0.5837 0.5426 0.0524 4.53642E--01
3CO.00 2.4892 0.4685 0.3103 0.0000 2.0I632E--01
SCO.00 12.4526 0.3850 0.0584 -0. 9.01458E--02

CRO 20. EM 0.1000 EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1224 0.3733 0.3733 12.5434 I.02770E 01

50.00 0.1771 0.4931 0.4931 7.3168 6.88507E 00

8C.00 0.2508 0.6029 0.6029 3.5050 3.99333E 00

100.00 0.2976 0.6477 0.6477 2.1938 2.85997E 00

120.00 0.3419 0.6766 0.6730 1.4403 2.08960E 00

I5C.00 0.4085 0.6963 0.6871 0.7554 1.35010E 00

2G0.00 0.5333 0.6809 0.6618 0.2265 7.09199E--01

300.00 1.4503 0.5484 0.4736 0.0001 2.64194E--01

500.00 1 1 . 1 175 0.4005 0.1103 -0. 9.54060E--02

CRC 30. EM 0.1000 EMU 3.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1219 0.3773 0.3773 18.8730 I.51778E 01

50.00 0.1761 0.5000 0.5C00 11.0537 1.01 I78E 01

80.00 0.2482 0.6152 0.6J52 5.3550 5.81398E 00

100.00 0.2932 0.6643 0.6643 3.3966 4. 13221E 00

120.00 0.3359 0.6982 0.6961 2.2483 2.992I9E 00

I5C.00 0.3985 0.7268 0.7209 1.2146 1.90215E 00

200.00 0.5078 0.7283 0.7156 0.4 103 9.64757E--01

3CC.00 0.9833 0.6106 D.5723 O.0D55 3.26757E--01

500.00 9.9857 0.4154 0.1568 -0. I.00666E--01

CRO 50. EM 0.1000 EMU 3. GO H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1215 0.3806 0.3806 31.5322 2.49792E 01

5C.00 0.1753 0.5Q58 0.5058 18.5279 I.65832E 01

80.00 0.2462 0.6256 0.6256 9.0557 9.45529E 00

100.00 0.2898 0.6786 0.6786 5.8007 6.67669E 00

12C.00 0.3312 0.7172 0.7161 3.8660 4.79738E 00

ISC.00 0.3908 0.7544 0.7509 2.1355 3.00626E 00

200.00 0.4896 0.7745 0.7669 0.7810 I.47587E 00

3C0.OO 0.7558 0.6941 0.6753 0.0587 4.51881E-•01

500.00 8.1853 0.4437 0.2365 -0.0000 1.11I87E--01



-56-

EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D I) I I 1 0 200

CRO 10. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30,00 0.0527 0.4766 0.4766 1.6384 3.33443E 00

50.00 0.0808 0.5380 0.5380 0.5390 1.83696E 00

80.00 0.1484 0.5191 0.5042 0.0474 9.09264E-0I

100.00 0.2546 0.4813 0.4110 0.0012 6.32027E-0I

120.00 0.4568 0.4486 0.3099 0.0000 4.70646E-0I

150.00 0.9036 0.4151 0.1915 0.0000 3.34662E-01

200.00 1.9659 0.3871 0.0787 -0. 2.26890E-0I

300.00 4.9361 0.3718 0.0124 0.0000 1.43176E-0I

500.00 13.9409 0.3679 0.CC04 0.0000 8.5I976E-02

CRO 20. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0513 0.5147 0.5147 3.4072 6.00735E 00

50.00 0.0760 0.6044 0.6044 1.2405 3.I2253E 00

80.00 0.1186 0.6161 0.6161 0.2357 I.38750E 00

100.00 0.1620 0.5790 0.5630 0.0504 8.92I52E-DI

120.00 0.2679 0.5279 0.4725 0.0013 6. I6489E-QI

150.00 0.6365 0.4652 0.3214 0.0000 3.98736E-0I

200.00 I.6892 0.4079 0.1460 -0. 2.44756E-01

300.00 4.8163 0.3751 0.0245 0.0000 1.44952E-0I

500.00 13.9312 0.3680 0.0008 0.0000 8.52297E-02

CRO 30. EM 0.0253 EMU 5.00 H/D I

L EC FRACT FRACTM RMOE RTOT

30.00 0.0508 0.5293 0.5293 5.1760 8.68027E 00

50.00 0.0745 0.6322 0.6322 1.9400 4.408I0E 00

8C.00 0.1 110 0.6661 0.6661 0.4451 1.86573E 00

100.00 0.1426 0.6398 0.6339 0.1368 1.I5228E 00

120.00 0.1958 0.5894 0.5655 0.0210 7.62332E-01

150.00 0.4724 0.5090 0.4153 0.0000 4.628I0E-0I

20C.00 1.4673 0.4277 0.2041 -0. 2.62622E-0I

30C.00 4.7005 0.3784 0.0363 0.0000 1.46728E-0I

500.00 13.9197 0.3681 0.001 1 -0. 8.526I8E-02

CRO 50. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0505 0.5420 0.5420 8.7110 1.4026IE 01

50.00 0.0734 0.6573 0.6573 3.3371 6.97924E DO

8D.O0 0.1062 0.7162 0.7162 0.8579 2.822I9E 00

IOC.00 0.1308 0.7072 0.7061 0.3232 1.67253E 00

120.CO 0.1612 0.6697 0.6607 0.J041 I.05402E 00

150.00 0.2917 0.5815 0.5417 0.0011 5.9D958E-0I

20C.00 1.1369 0.4643 0.2994 -0. 2.98353E-0I

300.00 4.4809 0.3848 0.0591 0.0000 I.5028IE-0I

500.00 13.9004 0.3683 0.C019 -0. 8.53260E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 1) I I I 0 200

CRC 10. EM 0.0500 EMU 5. CO H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0795 0.4284 0.4284 3.7847 4.28158E 00

5C.00 0.1 168 0.5285 0.5285 1.7554 2.6I0I6E 00

8C.00 D.I728 0.5816 0.5816 0.5664 I.38344E 00

ICC.DO 0.2)91 0.5787 0.5787 0.2337 9.62459E--01

120.00 0.2830 D.5581 0.5486 0.0740 6.99207E--01

150.00 0.4717 0.51 1 1 0.457D D.0027 4.661I4E--01

200.00 1.2893 0.4463 0.2814 -0. 2.80I54E--01

3C0.00 4.3349 0.3898 0.0844 0.0000 I.52793E--Dl

50D.00 13.8311 D.3703 0.0064 0.0000 8.55396E--02

CRG 20. EM 0.0500 EMU 5.00 H/D 1

RMOE RTOT

30.00 0.0785 0.4486 0.4486 7.6786 8.05162E 00

5C.00 0.1 140 0.5648 0.5648 3.6513 4.77368E 00

8D.00 0.1635 0.6455 D.6455 1.2992 2.39729E 00

IDC.00 0.1976 0.6606 0.6606 0.6480 I.59622E 00

120.00 0.2373 0.6541 0.6541 0.2975 1.1D406E 00

15C.0D 0.3146 0.6149 0.6D27 0.0719 6.79742E--01

2C0.00 0.7852 0.5190 0.4392 0.0000 3.58994E--01

300.DO 3.6862 0.4121 0.1556 0.0000 I.65686E--01

SOD.00 13.6557 0.3720 0.0126 O.DOOO 8.60838E--02

CRC 30. EM 0.050D EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0781 0.4560 0.4560 11.5724 1.18217E 01

5C.00 0.1131 0.5785 0.5785 5.5476 6.93721E OD

8C.00 0. 1607 0.6717 0.6717 2.03D1 3.411I5E 00

ICC.00 0.1920 0.6968 0.6968 1.0572 2.22998E 00

12C.00 0.2254 0.7004 0.7004 0.5358 1.5089IE DO

J5C.00 0.2842 0.6747 0.6696 0.1720 8.93370E--Dl

200.00 0.5343 0.5778 D.5394 0.0020 4.37834E--01

3GC.00 3.1729 0.4332 0.2166 0.0000 1.78580E--01

500.00 13.4840 0.3736 0.0)88 0.0000 8.66280E--02

CRG 50. EM 0.050C EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3D.00 0.0778 0.4621 0.4621 19.3586 1.93617E 01

5C.00 0.1124 0.5901 0.5901 9.3375 1.12643E 01

80.00 D.I586 0.6948 0.6948 3.4908 5.43887E DO

ICO.00 0.1878 0.7299 0.7299 1.8737 3.49750E 00

120.00 0.2174 0.7452 0.7452 1.0072 2.31862E 00

15C.0D 0.2651 0.7380 0.7365 0.3814 1.32063E 00

2CC.00 0.3814 0.6619 D.6480 0.D429 5.955I5E--01

3CC.C0 2.4228 0.4722 0.3154 0.0000 2.04366E--01

5D0.0C 13.1521 0.3770 0.0310 O.DDOO 8.77I64E--02
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EFFECTIVE ENERGY CUTOFFS FOR EORON CYLINDERS (H/D 1) I I 0 200

CRO 10. EM 0.0750 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1024 0.3916 0.3916 5.8257 4.87045E 00

50.00 0.149D 0.5013 D.5013 3.D669 3.I6184E 00

80.00 0.2141 0.5834 D.5834 1.2521 I.786Q3E 00

IDG.CO 0.2585 0.6040 0.6040 0.6875 I.2 73I8E 00

120.00 0.3084 0.6058 0.6058 0.3583 9.35356E--01

15C.00 0.4086 0.5843 0.5785 0.1046 6.20709E--Dl

200.00 0.8020 0.5166 0.4563 0.0010 3.56081E--Dl

3C0.00 3.4278 0.4224 D.1982 -O.ODOO 1.7I824E--01

50C.00 13.3735 0.3752 0.0252 -0. 8.69880E--02

CRO 20. EM 0.0750 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1014 0.4053 0.4053 1 1.7479 9.30676E DO

50.00 0.1468 0.5257 0.5257 6.2609 5.93596E OD

80.00 0.2078 0.6271 0.6271 2.6587 3.24I69E 00

IOC.00 0.2469 0.6622 0.6622 1.5410 2.24759E 00

120.00 0.2866 0.6789 0.6789 0.8916 I.59922E 00

150.00 0.3531 0.677D 0.677D 0.3677 I.00423E 00

200.00 0.5076 0.6220 0.6D75 0.0548 5.I8719E--01

300.00 2.3874 0.4745 0.3308 -0.0000 2.D5880E--01

500.00 12.7241 0.3819 0.0492 -0. 8.9I803E--02

CRO 30. EM 0.D750 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1011 0.4102 0.4102 17.6703 1.37431E 01

50.00 0.1461 0.5346 0.5346 9.4556 8.7I008E OD

80.00 0.2058 0.6438 0.6438 4.0649 4.69734E ua

100.00 0.2433 0.6854 0.6854 2.3925 3.2220DE 00

120.00 0.2804 0.7095 0.7095 1.42 I6 2.26309E 00

150.00 0.3385 0.7198 0.7198 0.6392 I.38775E 00

2DC.00 0.4545 0.6834 0.6766 0.1424 6.8I358E--01

300.00 1.7578 0.5197 0.4258 0.0000 2.39937E--01

500.00 12.1204 0.3885 0.0720 0.0000 9. I3725E--02

CRO 50. EM 0.0750 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1009 0.4143 0.4143 29.5129 2.26157E 01

50.00 0.1455 0.5420 0.5420 15.8420 I.42583E 01

80.00 0.2043 0.6581 0.6581 6.8749 7.60866E 00

100.00 0.2406 0.7056 0.7056 4.0947 5.I7D8IE 00

120.00 0.2758 0.7 369 0.7369 2.4801 3.5908IE 00

150.00 0.3284 0.76D2 0.7602 1.1789 2.I5479E 00

200.00 0.4227 0.7487 0.7459 0.3270 I.00663E DO

300.00 1.0674 0.5937 0.5527 0.0001 3.08049E--01

500.00 11.036 1 0.4013 0.1145 0.0000 9.57570E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 1) I 1 I 0 200

CRG 10. EM 0.1D0C EMU 5.00 H/D I

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1227 0.3641 0.3641 7.7329 5.28559E 00
5C.00 0.1780 0.4763 0.4763 4.3805 3.58I24E 00
8C.00 0.2531 D.57I5 0.5715 2.0067 2.1232IE 00

100.00 0.3018 0.6046 0.6046 1.2139 I.54886E 00
12C.00 0.3520 0.6204 0.6204 0.7292 I.15643E 00
150.00 0.4379 0.6199 0.6199 0.3142 7.76670E-01
20C.00 C.6488 0.5767 0.5596 0.0465 4.41833E-D1
300.00 2.5820 0.4631 0.3160 0.0000 1.9797IE-0I
50C.0D 12.5556 0.3839 0.C586 0.0000 8.97750E-02

CRC 20. EM 0.100C EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.D0 0.1218 0.3746 0.3 746 15.5536 1.0I863E 01
50.00 0. 1760 0.4946 0.4946 8.8799 6.81394E 00
80.00 0.2480 0.6042 0.6042 4.1593 3.94386E 00

ICC.00 0.2930 0.6484 0.6484 2.5862 2.821 IDE 00
I2C.00 0.3373 0.6764 0.6764 1.6250 2.05902E 00
I5D.00 0.4051 0.6948 0.6948 0.8055 1.32873E 00
2CD.00 0.5374 0.6777 0.6749 0.2196 6.97390E-0I
3CC.00 1.4912 0.5442 0.4802 O.ODDO 2.60534E-0I
5CC.DD 11.2052 0.3994 0.1107 0.0000 9.50351E-02

CRC 30. EM 0.IDOO EMU 5.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1215 0.3782 0.3782 23.3762 1.50870E Dl
50.00 0.1753 0.5DI2 0.5012 13.3785 1.D0466E 01
80.00 0.2464 0.6162 0.6162 6.3116 5.76452E 00
ICC.00 0.2903 0.6650 0.6650 3.9565 4.09333E 00
120.00 0.3328 0.6984 0.6984 2.5188 2.96I6IE 00
I5C.00 0.3960 0.7261 0.7261 1.2934 I.88078E OD
20C.00 D.5102 0.7265 0.7259 0.4032 9.52948E-0I
30C.00 J.0005 0.6074 0.5791 0.0D47 3.23096E-01
5DC.00 10.0608 0.4144 0.1573 -0. I.00295E-01

CRG 50. EM 0.1CCG EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.0D 0. 1213 0.3812 0.3812 39.0176 2.48885E 01
5C.0D 0.1748 0.5065 0.5065 22.3783 I.65I20E 01
8C.00 0.2451 0.6264 0.6264 ID.6158 9.40582E 00

IOC.00 0.2881 D.6792 0.6792 6.6977 6.6378IE 00
I2C.00 0.3293 0.7174 C.7174 4.3062 4.76680E 00
I5C.00 0.3892 0.7542 0.7542 2.2664 2.98490E DO
2DC.00 0.4903 0.7737 D.7737 0.7789 1.46406E DO
30C.00 D.7594 0.6922 D.6fil3 0.0570 4.4822DE-0I
50C.00 8.2402 0.4427 0.2373 -D. I.10816E-D1
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D I) I I I 0 200

CRO ID. EM D.0253 EMU10.D0 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0514 D.4867 0.4867 2.2082 3.I8205E DO

50.00 0.0764 0.5477 0.5477 0.7595 1.73043E 00

80.00 0.1225 0.51 16 0.51 16 0.1223 8.46685E-01

100.00 0.2931 0.4603 0.4422 0.0003 5.87997E-0I

120.00 0.5237 0.4291 0.3318 0.0000 4.39593E-0I

150.00 1.0123 0.3993 0.2026 -0. 3.I6189E-0I

200.00 2.1095 0.3776 0.D8I6 -0. 2.19032E-0I

3CC.00 5.0403 0.3691 D.0I25 -0. I.4I699E-0I

50C.00 13.9602 0.3677 0.DCD4 0.0000 8.51387E-02

CRO 2D. EM 0.025 3 EMU10.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0506 0.5212 0.5212 4.5059 5.85497E 00

50.00 0.0740 0.6126 0.6126 1.6262 3.01600E 00

80.00 0. 1092 0.6198 0.6198 0.3671 1.32492E OD

ICO.00 0.1414 0.5727 0.5727 0.1053 8.48I22E-DI

12C.C0 0.2959 0.5126 0.4980 0.0005 5.85436E-0I

150.00 0.6999 0.4514 0.3370 -0. 3.8D263E-QI

2CC.00 1.8031 0.3989 0.1508 -0. 2.36897E-0I

3CC.00 4.9158 0.3723 0.D248 -0. 1.43476E-0I

50C.C0 13.9505 0.3678 0.0008 0.0000 8.5J7Q8E-02

CRO 30. EM 0.D253 EMU10.DD H/D 1

L EC FRACT FRACTM RMOE RTOT

30.OD 0.0504 0.5341 0.5341 6.8033 8.52790E 00

50.OD 0.0732 0.6389 0.6389 2.4919 4.30156E OD

8C.00 0.1058 0.6714 0.6714 0.6080 1.803I5E 00

J00.00 0.1308 0.6394 0.6394 0.2189 I.I0825E 00

120.OD 0.1737 0.5802 0.5802 0.0451 7.31278E-0I

150.0D 0.5126 0.4970 0.4326 O.COOO 4.44337E-0I

200.00 1.5592 0.4I9I 0.2104 0.0000 2.54763E-0I

300.00 4.7965 D.3756 0.0367 -0. 1.45252E-0I

500.00 13.9390 0.3679 0.0011 0.0000 8.52029E-02

CRO 50. EM 0.025 3 EMUI0.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0502 0.5450 0.5450 11.3985 I.38737E Dl

50.00 0.0727 0.6619 0.6619 4.2230 6.87270E 00

80.00 0.1034 0.7212 0.7212 1.0884 2.7596IE OD

100.OD 0.1246 D.7099 0.7099 0.4409 1.62850E OD

120.00 0.1503 0.6678 0.6678 0.1568 1.02296E 00

150.00 0.3098 0.5721 0.5594 0.D006 5.72485E-DI

2C0.00 1.1992 0.4566 0.3075 -D. 2.90495E-01

300.OD 4.57D2 0.3821 0.D597 0.0000 1.48805E-0I

500.OD 13.9197 D.3681 0.0C19 -0. 8.52671E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 1) 1110 200

CRO 10. EM 0.050D EMU10.00 H/D I

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0785 D.4350 0.4350 5.0996 4.1549IE 00

50.00 0.1142 0.5375 D.5375 2.3332 2.5I2D7E OD
80.00 0.1644 0.5902 0.59D2 0.7831 1.31642E 00
ICO.DO 0.2000 0.5832 0.5832 0.3718 9.10395E-QI
120.00 0.2436 0.5542 0.5542 0.1567 6.58704E-0I
150.DD 0.5292 0.4929 0.4869 0.0010 4.38259E-0I
2D0.00 1.4396 0.4305 0.2974 -0. 2.65I39E-0I
300.00 4.5992 0.3818 0.0869 0.0000 J.48338E-QI
50C.00 13.9685 0.3690 0.0064 0.0000 8.5I176E-02

CRC 20. EM 0.0500 EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0780 0.4524 0.4524 10.2749 7.92495E DO
5C.00 0.1128 0.5705 0.5705 4.7620 4.67560E 00
80.00 0.1598 0.6526 0.6526 1.6757 2.33028E 00

100.00 0.I9D3 0.6671 0.6671 0.8583 I.54416E 00
120.00 0.2224 0.6580 0.6580 0.4329 1.06356E 00
150.00 0.2831 0.6110 0.6110 0.1289 6.5I887E-01
2CC.00 0.8552 0.5063 0.4584 0.0000 3.43979E-0I
3D0.00 3.8931 0.4045 0.1599 O.DOOO I.6123IE-0I
SCO.00 13.7911 0.3706 0.0127 O.OODa 8.566I8E-02

CRC 30. EM 0.0500 EMUIO.UO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0778 0.4587 0.4587 15.4496 I.16950E 01

50.00 0.1123 0.5826 0.5826 7.1906 6.83912E 00
80.00 0.1583 0.6772 0.6772 2.5676 3.34414E 00

ICC.00 0.1874 0.7024 D.7C24 1.3433 2.17792E 00

120.00 0.2169 0.7051 0.7G5I 0.7059 I.46841E 00

150.00 0.2659 0.6750 0.6750 0.2521 8.655I5E-01

200.OD 0.5697 0.5676 0.5589 0.001 I 4.228I9E-0I
3C0.00 3.3377 0.4261 0.2221 0.0000 I.74I24E-01

50C.00 13.6175 0.3723 0.0189 0.0000 8.62060E-02

CRG 50. EM 0.0500 EMUIO.DO H/D I

L EC FRACT FRACTM RMOE RTOT

3C.00

5C.00

8D.00

ICC.DO

120.00

J5C.00

20C.00

3CC.D0

5C0.00

0.D776 0.4638 0.4638 25.7985 1.9235IE 01

0.1119 0.5927 0.5927 12.0483 1.1 1662E 01

0.1572 0.6986 0.6986 4.3505 5.37I86E OD

0.1853 0.7341 D.734I 2.3120 3.44544E 00

0.2127 0.7492 0.7492 1.2509 2.278I2E DO

0.2553 0.7404 0.7404 0.4943 I.29277E 00
0.3557 0.6574 0.6574 0.0674 5.80499E--Dl

2.5321 0.4658 0.3225 O.OODO 1.99911E--01

13.2799 0.3757 0.C312 O.DDOD 8.72944E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 1) 111 1

CRO 10. EM 0.075C EMU10.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.10)5 0.3964 0.3964 7.8894 4.75946E DO

5D.0D 0.1469 0.5084 0.5084 4.0731 3.07180E 00

80.00 0.2084 0.5922 0.5922 1.6525 1.720I3E OD

100.00 D.248I 0.6123 D.6I23 D.9282 I.2I96DE 00

120.00 0.2891 0.6120 0.6120 0.5183 8.91750E--Dl

150.00 0.3606 0.5829 D.5829 0.1969 5.88648E--01

200.00 0.8936 0.5D01 0.4827 0.0004 3.36798E--01

300.00 3.7285 D.4107 0.2C67 -D. 1.64746E--01

500.00 13.6882 0.3721 0.0255 -0. 8.59834E--D2

CRO 20. EM D.0750 EMUI0.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.OD 0.1010 0.4080 0.4C80 15.8458 9.I9577E 00

5C.00 0.1458 D.5299 0.5299 8.2320 5.84592E 00

80.00 0.2051 0.6329 0.6329 3.4083 3.17578E OD

100.00 D.2422 D.6686 0.6686 1.9657 2.I94DDE 00

12C.00 0.2786 D.6851 0.6851 1.1499 1.55562E OD

I5C.00 0.3348 0.681 1 0.681 1 0.5112 9.72169E--01

20C.00 0.4590 0.6171 0.6171 0.0982 4.99437E--01

3DC.00 2.5604 0.4643 0.3426 -0. I.98803E--01

SCO.00 13.0159 0.3788 D.0497 -0. 8.81 757E--02

CRO 30. EM 0.075C EMU10.G0 H/D 1

L EC FRACT FRACTM RMOE RTOT

30.OD 0.1D08 0.4121 0.4121 23.8013 1.3632IE 01

50.00 0.1454 0.5375 0.5375 12.3932 8.62D04E OD

8C.00 0.2041 D.6480 0.6480 5.164) 4.63I44E 00

100.00 0.2403 0.6902 0.6902 3.0028 3.I684IE 00

12C.00 0.2754 0.7146 0.7146 1.7798 2.21948E OD

I5C.0D 0.3277 0.7242 0.7242 0.8230 1.35569E DO

200.00 0.4268 0.6828 0.6828 0.2057 6.62075E--01

3C0.0D 1.8662 0.5108 0.4388 O.DODO 2.32859E--01

500.OD 12.3922 0.3855 0.D728 0.0000 9.03679E--02

CRO 50. EM 0.0750 EMU1D.00 H/D 1

RMOE RTOT

0 200

30.00

5C.0D

80.00

10G.00

120.OD

150.00

2CC.00

3CO.00

50C.00

0.1007

0.1451

0.2032

0.2388

0.2728

0.3225

0.4080

1.1177

I1.2721

0.4154

0.5438

0.6608

0.7088

0.7405

0.7637

O.f-503

0.5869

D.3984

0.4154

D.54 38

0.6608

0.7088

0.7405

0.7637

0.7503

D.5657

0.I 157

39.7132

20.7149

8.6747

5.D768

3.0400

1.4451

0.4157

0.0001

0.0000

2.25047E 01

1.4I683E Dl

7.54275E DO

5.11722E DO

3.5472IE 00

2.12273E 00

9.87352E-0I

3.00972E-DI

9.47524E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D I) I I I 0 200

CRC 10. EM 0.100C EMUIO.CO H/D I

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1219 0.3680 0.3680 10.5149 5.18534E OD

50.00 0.1761 0.4821 0.4821 5.8378 3.4976IE 00
80.00 0.2484 0.5794 0.5794 2.6282 2.05942E 00

ICO.00 0.2938 0.6129 0.6129 1.5925 I.49556E DO

I2C.00 0.3388 0.6283 0.6283 0.9746 1. 11187E DO

150.00 0.4089 0.6250 D.6250 0.4615 7.42560E--01
200.00 0.5653 0.5699 0.5699 0.0989 4.199I7E--01

300.00 2.8383 0.4494 D.33I3 O.OODO I.88822E--01

500.00 13.0344 0.3789 0.0597 O.ODOO 8.81 I39E--02

CRO 20. EM D.1000 EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1214 0.3766 0.3766 21.0918 1.0086IE 01

50.00 D.I75I 0.4979 0.4979 11.7573 6.7303IE 00

8C.00 0.2458 0.6089 0.6C89 5.3549 3.88007E 00

IDC.00 0.2893 0.6538 D.6538 3.2905 2.7678DE OD

120.00 0.3313 0.6822 0.6822 2.0589 2.0I446E DO

150.00 0.3934 0.7004 0.7004 1.0363 1.29462E OD

2D0.D0 0.5042 0.6793 0.6793 0.3179 6.75474E--01

30C.0D 1.60)6 0.5336 0.4977 0.0000 2.5I385E--01

50C.00 1 1.6077 0.3946 0.1127 D.0000 9.33741E--02

CRG 30. EM 0.ICDC EMUIO.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1213 0.3796 0.3796 31.6688 I.49868E 01

50.DD 0.1747 0.5034 0.5C34 17.6770 9.9630DE OD

80.00 0.2449 0.6)96 0.6196 8.0821 5.70072E DD

ICC.00 0.2878 0.6690 0.6690 4.9873 4.04003E DD

120.00 0.3289 0.7028 0.7D28 3.1426 2.91705E DO

150.00 0.3886 0.7308 0.7308 1.6096 I.84667E 00

20C.OO 0.4896 0.7294 0.7294 0.5327 9.31032E--01

30C.00 1.0481 0.5991 0.5966 0.0032 3. 13947E--Ul

500.00 10.4022 0.4097 0.1600 0.0000 9.86342E--02

CRG 50. EM 0.100C EMU10.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.0D 0. 121 1 0.382) 0.3821 52.8201 2.47882E 01

50.00 0. 1744 0.5079 0.5079 29.5150 I.64284E 01

80.00 0.2442 0.6285 D.6285 13.5353 9.34203E DO

ICO.00 D.2867 0.6818 0.6818 8.3826 6.5845IE 00

I2C.00 0.3270 0.7204 0.7204 5.3089 4.72223E 00

150.00 0.3850 0.7575 0.7575 2.7558 2.95078E 00

2C0.00 0.4790 0.7765 0.7765 0.9609 1.442I5E 00

3C0.00 0.7195 0.6891 0.6891 0.D8I1 4.3907IE-•01

500.00 8.4929 0.4384 0.2410 0.0000 1.09155E-•01
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1 I 1 0 200

CRO 10. EM 0.025.3 EMU 3.CD H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.0568 0.4854 0.4854 1.1989 3.28697E 00

5D.D0 0.0881 0.5484 D.5368 0.3823 I.8D169E DO

80.00 0.1519 0.53D1 0.4744 0.0410 8.89795E--Ql

100.00 0.2663 0.4916 0.3848 0.0008 6.I7430E--01

120.00 0.4812 0.4582 0.2904 O.DOOO 4.58603E--01

150.00 D.96D5 0.4235 0.I8D3 -0. 3.24576E--01

200.00 2. 1 187 0.3936 0.0750 C.OGOO 2.18548E--01

300.00 5.38 30 D.3767 0.DI2D -0. I.37I06E--01

500.00 15.2380 D.3723 0.CC04 -O.DOOO R.14937E--02

CRO 2D. EM 0.025 3 EMU 3.GO H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 Q.D542 0.5256 0.5256 2.5798 5.80468E 00

50.00 0.0809 0.6 134 0.6105 D.9269 2.99388E 00

80.00 0.1230 0.6231 0.5982 0.1973 1.32836E 00

ICO.GO 0.1684 0.5838 0.5403 0.0395 8.55228E--01

120.00 0.2898 D.5325 0.4498 0.0006 5.9I768E--01

150.00 0.6895 0.4706 0.3C56 -0. 3.83I06E--01

200.DD 1.8334 C.4I34 0.1395 O.DCCO 2.3493IE--01

300.00 5.2565 0.3799 D.0237 -0. 1.38753E--01

5D0.DD 15.2264 0.5724 0.C007 -0.0000 8.I5241E--U2

CRO 30. EM D.025 3 EMU 3. CO H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.0534 0.541 7 0.5417 3.9584 8.32239E 00

50.00 0.0786 C.6420 0.6409 1.4782 4.18606E 00

80.OD 0.1154 0.6723 0.6563 0.3690 I.76693E OD

100.00 0.1471 0.6431 0.6159 0.1147 1-093D3E 00

i20.no 0.2081 D.59I 1 0.5456 0.0135 7.24932E--01

150.00 0.5188 0.5121 0.39 76 0.0000 4.4I635E--01

200.00 1 .602 1 0.4322 0.1956 0.0000 2.51 3I4E--01

30D.D0 5.1340 0.3831 0.0352 -0. I.4040IE--01

5C0.0C 15.2148 D.3725 C.CCl1 -0. 8.I5545E--02

CRO 50. EM 0.025 3 EMU 3.on H/D £

L EC FRACT FRACTM RMOE RTOT

3D.DO D.0527 0.5 55 7 0.5557 6.7157 I.335 78E 01

50.00 0.0767 0.6683 0.6681 2.5845 6.57044E 00

80.00 D.109? 0.7227 0.7134 0.7188 2.64406E 00

100.00 0.1343 0.7104 0.6946 0.28D3 1.56862E uo

120.00 0. 1668 0.6731 0.6462 0.0837 9.91260E--01

150.00 D.32>49 0.5810 0.5237 0.DD03 5.58694E--01

200.00 1.2539 D.4672 0.2884 D.OCDO 2.8408DE--01

300.00 4.9004 0.3893 D.C573 -0. I.43696E--01

500.00 15.1917 D.3727 0.C0I9 -O.ODOO 8. 161 53E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) I 1 I 0 20D

CRC 10. EM 0.D50C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0843 0.4389 0.4389 2.8584 4. 19939C 00

5C.C0 0.1250 D.5377 0.5377 1.2944 2.53845E DO

8C.00 0.1852 0.5909 0.5778 0.4232 1.33950E 00

ICC.00 0.2299 0.5879 0.5605 0.1872 9.3I404E--01

120.00 0.291 1 0.5662 0.5224 0.0628 6.767I0E--UI

15C.C0 D.5D09 0.5183 D.43I9 0.0016 4.51143E--01

2CC.0D 1.3807 D.4535 0.2659 -0. 2.70729E--01

30C.D0 4.6950 0.3956 0.0806 -0. I.46815E--01

5CC.C0 15. 1091 0.3749 0.CG62 -0. 8.1842IE--02

CRC 20. EM 0.0500 EMU 3.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30. 00 0.0824 0.4615 0.461 5 5.8667 7.78805E DD

5C.00 0.1200 0.5762 0.5762 2.7835 4.56549E 00

80.00 0.1722 0.6544 0.6494 1.0110 2.27639E 00

IOC.00 0.2068 0.6679 0.6555 0.5234 1.51394E 00

12C.0D 0.2452 0.6596 0.6395 0.2523 1.04758E DO

15C.C0 D.3267 0.6177 0.5834 0.0570 6.46322E--Dl

2CG.00 0.8615 0.5221 0.4201 O.DOOO 3.42726E--01

3CC.00 4.0200 0.4169 0.1493 -0. I.58655E--01

5CC.00 14.9221 0.3765 D.DI23 -0. 8.2350IE--02

CRC 3D. EM 0.0500 EMU 3.00 H/D -JL

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0817 0.4699 0.4699 8.8751 I.13 767E 01

50.CO 0.1183 0.5910 0.5910 4. 2 72 1 6.59253E 00

8C.C0 0.1681 0.6813 0.6784 1.604C 3.21328E 00

ICC.00 0.1998 0.7043 0.6963 0.8664 2.09648E 00

12C.0D 0.2330 0.7059 0.692 7 0.4527 1.4I845E OD

I5C.0D 0.2927 0.6767 0.6549 0.1448 8.41500E--01

200.00 0.5909 0.5780 0.5205 0.0007 4.14722E--01

3C0.00 3.481 1 0.4371 0.2D83 0.0000 1.7Q494E--01

5CD.C0 14.7390 0.3782 0.0184 -0. 8.2858IE--02

CRC 50. EM 0.05 OC EMU 3.00 H/D X

L EC FR>\CT FRACTM RMOE RTOT

3C.0D 0.0813 0.4 769 0.4769 14.8908 I.85540E 01

5D.00 0. 1 171 0.6039 D.6039 7.2455 1.06466E 01

80.00 0.1648 0.7056 D.7C4I 2.7924 5.08706E 00

ICC.00 0. 1945 0.7384 D.7 3 38 1.5557 3.26155E 00

12C.0D D.224I 0.7514 0.7436 0.8581 2.I60I9E 00

I5C.0O 0.27)8 0.7406 0.7277 0.3308 I.23186E 00

2CG.00 0.4D06 0.6600 0.6343 D.0302 5.587I4E--01

3CC.C0 2.6840 0.4 744 0.3049 -0. 1.94173E--Dl

5CC.D0 14.384 3 0.3814 0.G303 -0.0000 8.38742E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON iCYLINDERS ( H/D 21 11 1

CRO 10. EM 0.0750 EMU 3.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30. DO 0.1081 D.4030 0.4C3G 4.4270 4.77296E 00

50.00 0.1578 D.5I 18 0.5118 2.3124 3.06784E 00

80.00 0.2297 0.5926 0.5915 D.9I41 I.7209IE 00

I0D.00 0.2752 0.6127 0.6019 0.5229 I.22467E 00

120.00 0.3249 0.6141 0.5936 D.2833 8.993I8E--01

150.00 0.4204 0.59ID 0.5547 0.D892 5.97086E--01

200.00 0.8624 0.5223 0.4328 0.0005 3.42947E--01

300.00 3.7033 0.4285 0.1885 -0. 1.65304E--01

500.00 14.5869 0.3801 0.0244 -O.OOOD 8.32921E--02

CRO 20. EM 0.0750 EMU 3.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.1064 0.4187 D.4187 8.987D 9.02087E 00

50.CO 0.1538 0.5386 0.5386 4.8004 5.68354E DO

8D.00 0.2186 0.6 376 0.6376 2.D257 3.07369E 00

IDC.00 0.2589 0.6713 0.6669 1.2136 2.I2462E 00

12C.00 0.2993 0.6864 0.6770 0.7233 I.50979E DO

150.OD 0.3646 0.6820 0.665D D.3I25 9.48303E--01

200.00 0.5301 D.6234 D.5894 0.0413 4.9I465E--01

30D.DU 2.6218 0.4779 0.3172 -0. 1.9646IE--01

500.DO 13.9014 0.3866 0.0476 -0.0000 8.53231E--02

CRO 30. EM 0.0750 EMU 3.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.ID58 0.4244 0.4244 13.5468 1.32688E 01

50.00 0.1525 0.5484 0.5484 7.2887 8.29924E 00

8D.0D 0.2151 0.6553 0.6553 3.1441 4.42646E 00

100.00 0.2537 0.6953 0.6927 1.9080 3.02458E 00

120.00 0.2914 0.7 176 0.7117 1.1678 2.I2D27E ao

150.OD 0.3493 0.7252 0.7140 0.5440 1.29952E 00

200.00 0.4688 0.6843 D.6630 D.1177 6.39982E--01

300.00 1.9532 0.5209 0.4107 -0. 2.276I9E--01

500.00 13.2619 0.3929 0.0698 -D.oaoo 8.7354IE--02

CRO 50. EM 0.0750 EMU 3.00 H/D X

L EC FRACT FRACTM RMOE RTOT

30.DD 0.1054 0.4291 D.429I 22.6660 2.I7646E 01

50.00 0.1515 0.5568 0.5568 12.2636 I.35306E at

80.DO 0.2123 0.6707 0.6707 5.3799 7.I3202E 00

100.00 0.2496 0.7166 0.7152 3.2998 4.82449E 00

120.00 0.2852 0.7461 0.7426 2.0601 3.34121E 00

15C.0D 0.3380 0.7665 0.7599 1.0102 2.00I95E ao

200.OD 0.4333 0.7503 0.7377 0.2812 9.370I6E--01

300.00 1.2039 0.5918 0.5373 O.ODOD 2.89934E--01

50D.OO 12.1089 0.4053 D. 1 1 1 1 -O.QODD 9. I4162E--02

0 20D
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) I 1 I D 200

CRC 10. EM 0.1000 EMU 3.00 H/D %

L EC FRACT FRACTM RMOE RTOT

3C.0D 0. 1293 0.3759 0.3759 5.89D5 5.I8043E 00
5C.0D 0.1877 0.4878 0.4878 3.3263 3.47299E DO
8C.Q0 0.2689 0.5813 C.58I 3 1.4972 2.04I55C DD

ICC.00 0.3215 0.6136 0.6104 0.9079 1.48520E OD
J2C.0D 0.3729 0.6288 0.6183 D.5632 1.I0746E DO
15D.00 0.4576 0.6273 0.6057 0.2556 7.43578E--01
2DC.DD 0.6754 0.5815 0.5369 0.0361 4.23633E--01
3CC.C0 2.7965 0.4686 D.30D4 -0. I.90230E--01
500.CD 13.6752 D.3890 0.0564 -o.oano 8.60258E--02

CRC 20. EM 0.100C EMU 3.DO H/D X

L EC FRACT FRACTM RMOE RTOT

3C.D0 0.1277 0.3880 0.388C 1 I.9D3D 9.89I68E 00
5C.D0 0. 1842 0.5082 D.5G82 6.8158 6.53479E DO

8C.00 0.2598 0.6159 D.6I59 3.1979 3.74084E OD

ICC.00 0.3075 0.6587 0.6581 1.9925 2.66482E UO

12C.00 0.3527 0.6854 D.6810 1.2945 1.94D27E 00
150.00 0.4212 0.7016 0.6915 0.6648 I.25D40E on

20C.00 0.5524 0.6807 0.6603 0.1881 6.5724IE--01
3CC.00 1.6537 D.5454 0.462D o.oaoo 2.4738IE--01
500.OD 12.2543 0.4039 0.IC68 -0.0000 9.08768E--02

CRC 30. EM 0. IOGC EMU 3.DD H/D X

L EC FRACT FRACTM RMOE RTOT

3c.no 0.1272 0.3922 0.3922 17.9165 1.46029E 01

5C.U0 0.1830 0.5156 0.5156 10.3053 9.59658E 00
8C.00 0.2569 0.629D 0.6290 4.8970 5.440I3E 00

ICC.DO 0.3028 D.6764 0.6762 3.0800 3.84445E 00
I2C.00 0.3461 D.7G83 0.7055 2.0294 2.7 73Q8E OD

I5C.D0 0.4101 0.7 336 0.7270 1.0789 1.75723E 00

20C.GG 0.5230 0.7298 0.7164 0.3516 8.90850E-•01
3CC.00 1 . 1047 0.6059 0.5623 0.0019 3.04532E-•01
5CC.C0 11.0431 0.4 183 0.1520 -0.0000 9.57278E--02

CRC 50. EM 0. 1DOG EMU 3. no H/D 1

RTOT

3C.0O 0. 1268 0.3958 0.3958 29.9384 2.40254E 01

50.00 0.1821 0.5218 0.5218 17.2830 I.57202E 01

8C.0D 0.2546 D.64D2 D.6402 8.2930 8.83872E 00

ICC.00 D.2991 D.69I6 0.6916 5.261 1 6.2G369E 00

12C.00 0.34IC 0.7284 0.7268 3.5015 4.43870E DO

I5C.00 0.4015 0.7 62 7 D.7589 1.9091 2.77088E DO

2CC.00 0.5022 0.7781 G.77DI 0.6826 1.35807E UO

3CC.DD 0.7917 D.6897 D.6697 0.0421 4.I8834E--01

5CC00 9.1044 0.4455 D.23CI -n. I.D543DE--01
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) I I I 0 200

CRO 10.

30.00

50.00

80.00

100.DO

120.OD

150.00

200.00

3D0.D0

500.00

CRO 20.

30.00

5C.0D

80. OD

100.00

120.00

I50.00

200.00

300.00

500.00

CRO 30.

30.no

50.00

80.00

100.00

120.OD

150.00

200.00

300.00

500.00

CRO 50.

30.OD

50.00

80.OD

100.00

120.OD

150.00

200.00

300.00

500.GO

EM 0.0253

EC

0.0549

0.0843

0.1590

0.2857

0.51 10

I.0019

2.1611

5.4013

15.2380

EMU 5.00 H/D X

RMOE

1.4995

0.470D

0.0328

0.0DD4

0.0000

O.ODOO

0.0000

-0.

-0.

h/d a

RMOE

3.1350

I.1071

D.1892

0.0344

D.0D04

O.OODO

O.ODOO

-0.

-0.

H/D X

RMOE

4.7691

1.742D

D.3777

0.1086

D.OI14

O.OOOD

-0.

-0.

-0.

H/D %

RMOE

8.D373

3.0103

0.7479

0.2740

0.0802

0.U002

-D.

-0.
-O.ODOO

FRACT

0.4878

0.5438

0.5191

0.481 I

0.4496

0.4 I76

0.3909

0.3762

C.3722

FRACTM

D.4878

0.5438

0.4979

D.3990

0.2992

0.1842

0.0757

0.0120

0.0004

EM 0.0253

EC

0.0533

0.0787

0.124 5

0.1728

0.3033

0.7145

I.8677

5.2739

15.2284

EMU 5.00

FRACT

0.5280

0.6130

0.6)74

0.5769

0.5257

0.4655

0.4108

0.3794

0.3724

FRACTM

0.5280

0.6I3C

D.6I74

0.5566

0.4605

0.3110

0.I4D8

0.0238

0.0007

CM 0.0253

EC

0.0528

0.0770

0. I 152
0.1489

0.2133

0.5351

1.6 3D2

5.1504

15.2168

EM 0.0253

EC

0.0524

0.0758

0.1094

0.1350

0.1682

0.3327

1.2732

4.9168

15.1936

EMU 5.DO

FRACT

D.5436

D.6424

D.669D

0.6385

0.5858

D.5D75

0.4298

0.3826

0.3725

FRACTM

0.5436

0.6424

D.6690

0.6305

D.5570

0.4C38

0.1973

0.0353

O.OCI 1

EMU 5.00

FRACT

0.5570
0.6689

0.7212

0.7030

0.6669
0.5775

0.4650

0.3889

0.3727

FRACTM

0.5570

0.6689

D.72I2

D.7C59

0.6563

0.5301

0.2906
0.D574

D.CDI9

RTOT

3.I6662C 00
I.72863E 00
8.54623E-0I

5.95623E-UI
4.44999E-0I

3.17808E-0I
2.16390E-0I
I.36874E-0I
8.14906E-U2

RTOT

5.68433E 00

2.92082E DD

1.29319E DO

8.3342IE-0I

5.78I63E-0I
3.76337E-0I

2.32773E-UI

1.38522E-D1

8. I52I0E-D2

RTOT

8.202D4E DO
4.II300E UO

I.73I76E 00
I.07122E 00

7.11327E-DI
4.34867E-0I

2.49I56E-0I
1.40169E-OI

8.I55I4E-D2

RTOT

I.32375E 01

6.49737E 00
2.60889E 00

I.5468IE 00
9.77656E-0I

5.5I926E-0I
2.8I922E-0I
I.43464E-0I

8.16I22E-D2
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1110 200

CRC 10. EM 0.050C EMU 5.00 H/D X

L EC FRACT FRACTM RMOE RTOT

3D. 00 0.0829 0.44)9 0.4419 3.5310 4.09276E 00
5C.C0 0.1214 0.5395 D.5395 1.5964 2.46403E DO

8C.00 0. 1799 0.5869 0.5869 0.492D 1.29565E ao

ICC.00 0.2307 0.5806 0.5806 0-1881 9.0041 IE--01

I2C.0U 0.3000 0.5576 0.5435 0.D546 6.547I4E--Dl

15C.00 0.5300 0.5096 0.4452 0.0009 4.37907E--Dl

200.00 1 .4414 0.4474 0.2717 -a. 2.6497IE--01

3C0.00 4.7682 0.3935 0.0813 -0. 1.45681E--01

5cc.aa 15.1262 D.3747 0.CC62 O.ODDO 8.I7933E--D2

CRC 20. EM 0.050C EMU 5.00 H/D X

L EC FRACT FRACTM RMOE RTOT

3G.C0 0.0817 0.4635 0.4635 7.1756 7.68142E ao

5C.D0 O.I 182 0.5779 0.5779 3.3 385 4.49I06E 00

8C.00 0.1691 0.6537 0.6537 1.1549 2.23254E 00

JCC.00 0.2D46 0.6653 0.6653 0.5616 1.48295E 00

120.00 0.2474 0.6555 0.6555 0.2448 I.D2558E 00

I5C.00 0.3322 0.6J24 0.5973 0.0523 6.33086E--Dl

2CC.00 0.891 3 0.5171 0.4273 O.OODO 3.36967E--01

3CC.00 4.0786 0.4149 0.1503 -0. 1.5752IE--01

5C0.0D 14.9393 D.3764 0.D123 0.0000 8.23DI3E--02

CRC 30. EM 0.050D EMU 5.00 H/D X

L EC FRACT FRACTM RMOF RTOT

3C.O0 0.0813 0.471 3 0.4713 10.8202 1.I270IE 01

50.00 0.1 172 0.5924 0.5924 5.0795 6.518I0E 00

80.00 0.1659 0.6813 .0.6813 1.8156 3.16943E 00

ICC.00 0.1981 0.7D3I 0.7C3I 0.9294 2.D6548C 00

I2C.0D 0.2330 0.7035 0.7035 0.4586 1.39645E 00

150.00 0.2951 0.6734 0.6669 0.1397 8.28264E--01

20C.00 0.6D70 0.5739 0.5279 0.0005 4.08963E--ai

3CC.00 3.5281 0.4352 0.2D97 o.oaoo 1.69360E--01

5CC.0D 14.7581 0.3 780 0.DI84 O.GQOO 8.28093E--02

CRC 50. EM 0.05DC EMU 5.00 H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.D81D 0.4779 D.4779 18.1077 I.84474E 01

5C.C0 0. 1 164 0.6049 0.6C49 8.5594 I.05722E 01

8D.C0 0.1635 0.7059 D.7C59 3.1347 5.D4322E DD

ICC.00 0.1933 D.7380 0.7380 1.6626 3.23055E 00

120.00 0.2236 D.7 504 0.7504 0.8804 2.13820E 00

150.00 0.2729 0.7390 0.7367 0.3256 I.2I862E 00

200.DO 0.4041 0.6574 Q.6415 0.0285 5.52956E--01

3CC.00 2.7158 0.4727 0.306 7 -D. I.93D39E--Ul

5CC.CD 14.4014 0.3813 0.0303 -0. 8.38254E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2J I I I 0 200

CRO 10. EM 0.0750 EMU 5.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.1068 0.4057 0.4D57 5.4817 4.67674E 00

50.00 0.1549 0.5 143 0.5143 2.8240 2.99622E 00

80,00 0.2220 0.5924 D.5924 I.1210 1.674 59E 00

100.00 0.2684 0.6098 0.6098 D.6D13 1.I8988E OD

120.OD 0.3219 0.6087 D.6087 0.3008 8.731I4E--01

150.00 0.4299 0.5838 0.5745 0.0809 5.79868E--01

200.OD 0.9067 D.5148 0.4441 0.0003 3.34300E--01

300.00 3.8063 0.424 7 0.191 1 O.DOOO I.63052E--01

50D.00 14.6442 0.3795 D.0244 -0.0000 8.3I257E--02

CRO 20. EM 0.075C EMU 5.DO H/D X.

L EC FRACT FRACTM RMOE RTOT

30.00 D.I057 0.4203 0.4203 1 1.0647 8.92465E 00

5D.00 0.1524 0.5403 0.5403 5.7797 5.61 I93E DO

80.00 0.2149 0.6385 0.6385 2.4011 3.02737E DO

100.OD 0.2550 0.6709 D.67D9 1.3726 2.08984E 00

120.00 0.2961 0.6847 D.6847 0.7809 I.48359E DO

150.00 0.3665 0.6788 0.6788 0.3078 9.3I085E--01

200.00 0.5382 0.6188 0.6013 0.D379 4.828I7E--01

300.00 2.6831 0.4746 0.3209 O.ODDO I.94209E--Dl

5C0.00 13.9557 0.3860 0.0477 -0.0000 8.51567E--02

CRO 30. EM 0.0750 EMU 5.0D H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1054 0.4254 0.4254 16.6492 1.31 726E 01

50.00 0.1516 0.5497 0.5497 8.7361 8.22763E 00

80.00 0.2127 0.6562 0.6562 3.6794 4.380I5E OD

100.00 0.2510 0.6954 0.6954 2.1415 2.98979E UO

120.OD 0.289D 0.7169 0.7169 1.2575 2.09406E DO

150.00 D.3491 0.7234 0.7234 0.5513 I.28230E 00

200.00 0.4721 0.6813 0.6732 0.1138 6.3I335E--01

300.DO 1.9926 D.5I8D 0.4148 -0. 2.25367E--01

500.00 13.3120 0.3924 0.0699 -0.0000 8.71878E--D2

CRO 50. EM 0.0750 EMU 5. CO H/D 1

L EC FRACT FRACTM RMOE RTOT

30.00 0.1051 0.14297 0.4297 27.8149 2.I6684E 01

50.00 0.1509 0.5576 0.5576 14.6485 I.34590E 01

80.00 0.2109 0.6713 0.6713 6.2371 7.08570E 00

1D0.00 0.2479 0.7168 0.7168 3.6779 4.7897IE DO

12C.00 0.2837 0.7459 0.7459 2.2074 3.3I50IE 00

150.00 0.3375 0.7658 0.7658 1.0332 I.98474E OD

20C.00 0.4347 0.7488 0.7453 0.2774 9.28369E--01

3D0.00 1.2229 0.5895 0.5415 0.0000 2.87682E--01

5C0.00 12.1533 0.4048 0. 1 11 3 -0. 9. I2498E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) I I I 0 200

CRC 10. EM 0.1000 EMU 5.DD H/D %

L EC FRACT FRACTM RMOE RTOT

3C.00 D.I28I 0.3782 D.3 782 7.3165 5.09195E 00
5D.C0 0.1851 0.49G3 0.4903 4.0628 3.4D455E 00
8C.0D 0.2624 0.5827 0.5827 1.8179 I.994 73E UO

ICC.CO 0.3127 0.6131 0.6)31 1.0830 I.44872E 00
120.00 0.3650 0.6263 0.6263 0.6381 I.07897E DO
15C.C0 0.4574 0.6221 0.6221 0.2605 7.23835E-0I
2cc.na 0.6936 0.5745 0.5530 0.0312 4.I28I9E-UI
3CD.L0 2.8972 0.4635 0.3058 O.ODOO I.86895E-0I
5CC.00 13.7840 0.3879 0.C566 -n.oaca 8.56843E-02

CRC 20. EM D.IOOG EMU 5.DO H/D 3.

L EC FRACT FRACTM RMOC RTOT

3D.0D 0. 1271 0.3893 0.3893 14.7258 9.8032DE 00
5C.0D 0.1829 0.5C98 0.5C98 8.2484 6.46635E 00
8C.0O 0.2567 0.6172 D.6I72 3.7862 3.69402E 00
ICC.00 0.3028 0.6593 0.6593 2.3274 2.62834E UG
120.00 0.3481 0.6850 0.6850 1.4465 1.91178E DO
15C.D0 0.4182 0.6999 0.699V 0.7021 I.2 3066E 00
20C.C0 0.5568 0.6774 0.6731 0.1819 6.46427E-DI
3cc.ao 1.6992 0.5415 0.4684 a.oaco 2.44046E-0I
5CC.00 12.3458 0.4G29 D.1072 -O.DODO 9.05353E-02

CRC 30. EM 0.ICOC EMU J * ULi H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1268 0.3932 0.39 32 22.1351 I.45I45E 01
5D.0D 0.1822 0.5)67 0.5167 12.4339 9.52815E 00
80.00 0.2549 0.6 301 1J.630I 5.7535 5.3933IE 00

ICO.00 0.2997 0.6770 D.6770 3.5709 3.80797E 00
I2C.C0 0.34 30 0.7083 0.7C83 2.2526 2.74459E 00
15C.D0 0.4D77 0.7328 0.7328 1.1394 I.73749E 00
2CC.D0 D.5254 0.7280 0.7265 0.3453 8.8G035E-OI
3CC.00 1.1267 0.6027 0.5686 0.0015 3.DI197E-DI
5CC.00 11.1213 0.4 173 0. 1526 -D.DOOD 9.53863E-02

CRC 50. EM 0.IOOG EMU 5.0G H/D X

L EC FRACT FRACTM RMOE RTOT

3D. 00 0.1265 0.3963 0.3963 36.9557 2.3937DE 01
5C.D0 0. I8J6 0.5225 D.5225 20.8068 I.565I7E 01
8C.G0 0.2534 0.6408 0.6408 9.6681 8.79I89E DO
ICC.00 D.2972 D.692I 0.6921 6.0569 6.16722E DO
I2C.00 0.339 1 0.7285 0.7285 3.8634 4.41021E 00
15D.00 0.3999 D.762U 0.7624 2.0118 2.751I4E 00
20C.00 0.5035 0.7 773 0.7771 0.6762 I.34725E 00
3CC.00 0.7959 0.6878 0.6755 0.04D7 4.I5500E-0I
50D.D0 9.1630 0.4446 0.2308 -0. I.05D88E-0I
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) I I I 0 200

CRO 10. EM 0.025 3 FMU10.0D H/D -1

L EC FRACT FRACTM RMOE RTOT

30.OD 0.0534 0.4979 D.4979 2.0213 3.01948E 00

50.00 0.0792 0.5528 0.5528 0.6720 1.62748E UO

80.00 0.1300 D.5090 0.5090 0.0929 7.96273E-0I

ICO.00 0.3288 0.4607 0.4285 0.0001 5.54909E-0I

120.00 0.5835 0.43D8 D.3I98 0.0000 4.16455E-0I

150.00 1.1176 0.4026 0.1945 -0. 3.00924E-UI

20D.G0 2.3118 0.3819 0.0783 -0. 2.09230E-ai

3C0.0D 5.5103 0.3 736 0.DI22 -0. 1.35522E-01

5CC.CD 15.2592 0.3721 0.DC04 -0. 8.14354E-02

CRO 20. EM 0.0253 EMU ID. 00 H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.0525 0.5346 0.5346 4.1358 5.537I9E 00

5C.00 0.0765 0.6212 0.6212 I.454C 2.8I967E 00

8D.C0 0.1131 0.6 199 0.6199 0.3122 I.23484E DD

ICG.00 0.1496 0.5688 0.5688 0.0780 7.92 706E-0I

12C.00 0.3352 0.5108 0.4845 0.0C01 5.49620E-0I

150.00 0.7833 0.4523 0.3257 -0. 3.59453E-0I

2C0.00 1.9881 0.4023 0.1452 -D. 2.256I3E-DI

3CC.0O 5.3781 0.3768 0.0240 -D. 1.37169E-01

5C0.00 15.2477 0.3722 D.C007 -0. 8.I4658E-02

CRO 30. EM 0.0253 EMUI0.00 H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.0523 0.5485 0.5485 6.2481 8.0549DE 00

50.00 0.0756 0.6490 0.649D 2.2351 4.01 I85E 00

80.00 0.1091 0.6736 0.6736 D.527I I.6734IE 00

IOC.00 0.1357 0.6369 0.6369 0.1798 1.03D50E 00

12C.C0 0.1919 0.5 752 0.5752 0.D239 6.82784E-0I

150.00 0.5792 0.496D 0.42DI O.OCOD 4.17983E-0I

200.00 1.7281 0.4216 0.2031 -0. 2.4I997E-0I

300.00 5.2517 0.3800 0.0356 -0. 1.388I7E-QI

SOD.00 15.2361 0.3723 O.CDI 1 -0. 8.I4962E-D2

CRO 50. EM 0.025 3 EMUIO.DO H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.0521 D.560I 0.56DI 10.4769 1.30903E 01

50.00 0.075D D.6735 0.6735 3.7974 6.39622E 00

80.00 0.1063 0.7259 0.7259 0.9542 2.55054E 00

100.00 0.1282 0.7 100 0.7100 0.3773 1.506IDE 00

120.00 0.1560 0.6641 0.6641 0.1252 9.49112E-0I

150.00 0.3537 0.5684 0.5469 0.0001 5.35042E-QI

200.00 1.3405 0.4576 0.2981 -0. 2.74763E-0I

300.00 5.0ID4 0.3863 0.D58C -0. 1.421I2E-QI

50C.00 15.2148 0.3725 0.CDI9 -O.ODOO 8.I5570E-U2
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1110 200

CRC 10. EM 0.0500 EMUIO.DO H/D ^

EC FRACT FRACTM RMOE RTOT

3D.00 D.08I7 D.4488 0.4488 4.7471 3.96936E DO

5C.00 D. 1 185 0.5486 0.5486 2.1207 2.36979E DO

8C.00 0.1702 0.5949 0.5949 0.6897 I.23233E 00

ICC.00 0.2075 0.5837 0.5837 0.3175 8.5I642E-01

120.00 0.2557 0.5516 0.5516 0.1239 6.I7043E-UI

150.00 D.596 3 D.4920 0.4733 0.0003 4. I2207E-0I

2C0.00 1.6032 0.4323 0.2866 -0. 2.5I232E-D1

3CG.00 5.0457 0.3859 0.0836 -O.DDOO I.4I62IE-0I

5CC.00 15.2712 0.3735 0.C062 O.ODDO 8.I4044E-02

CRC 20. EM 0.050C EMUI0.00 H/D X

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0811 0.4675 0.4675 9.5723 7.55802E 00

50. DD 0. 1 168 0.5837 0.5837 4.3405 4.39683E 00

8C.D0 D. 1649 D.6606 0.6606 1.4916 2.I6923E OD

ICC.00 D. 1963 0.671 3 0.6713 0.7517 I.434I8E 00

I2C.00 0.2297 0.6585 0.6585 0.37D5 9.879I3E-0I

15C.0O 0.2965 G.607I 0.6D7I 0.0996 6.07386E-0I

200.00 0.9686 C.5049 0.4455 O.DOOO 3.23228E-0I

3C0.D0 4.2971 0.4077 0.1543 -d.oooo 1.5346IE-0I

50C.00 15.D824 0.3751 D.0124 o.oodo 8.19I24E-02

CSC 30. EM D.D50G EMUIG.00 H/D X

L EC FRACT FRACTM RMOE RTOT

3C.00 0.0809 0.4741 D.4741 14.3971 1.1I467E 01

50.00 0.1163 0.5966 0.5966 6.5598 6.42387E 00

80.00 0.1632 0.6868 0.6868 2.2927 3.ID6I2E DO

ICC.00 0. 1929 0.7085 0.7085 1.1843 2.0167IE OD

I2C.C0 0.2231 0.7077 0.7077 0.6136 1.35878E DO

150.00 0.2748 0.6729 0.6729 0.2096 8.02564E-0I

2CC.00 0.6488 0.5639 0.5464 0.0D03 3.95224E-01

3C0.00 3.7033 0.4284 0.2149 -0. I.653D1E-0I

500.00 14.8974 0.3768 0.0185 O.OODO 8.242D4E-02

CRC 50. EM 0.D50D EMUIG.OG H/D X

L EC FRACT FRACTM RMOE RTOT

3D.00 0.0808 0.4796 0.4796 24.0475 I.83240E 01

5C.00 0.1 159 0.6075 0.6C75 10.9974 I.04779E 01

8D.no 0.1619 0.7097 D.7C97 3.8938 4.97990E 00

1CC.U0 0.1904 D.742I 0.7421 2.0492 3.18179E DO

120.DO 0.2184 0.7542 0.7542 1.0976 2.ID052E 00

150.00 0.2621 0.74D9 D.74D9 D.4244 I.19292E 00

200.00 D.3759 0.6 522 0.6522 0.D464 5.392I6E-DI

30C.00 2.8335 0.4665 0.3133 O.OODO 1.88980E-0I

5C0.0D 14.5369 0.3801 0.0304 -0. 8.34365E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1 1 1

CRO 10. EM 0.0750 EMU10.00 H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1058 0.4107 0.4107 7.4065 4.568J5E 00

50.00 0.1525 0.5216 0.5216 3.7418 2.909I9E 00

80.00 0.2156 0.6011 0.6011 1.4819 1.61 185E 00

IOC.00 0.2565 0.6178 0.6178 0.8195 I.I3929F OD

12D.0D 0.2991 0.6140 D.6I4D 0.4486 8.322 37E--01

150.00 0.3763 0.5806 0.5806 D.1601 5.50071E-•01

2C0.D0 1.0103 0.4989 0.4691 0.0001 3.I6559E--01

3C0.0D 4.1267 0.4135 0.1990 -0. I.56598E--Dl

500.00 14.9732 0.3766 0.0247 -D. 8.2206IE--02

CRO 20. EM 0.0750 EMUID.DO H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1052 0.4231 0.4231 14.8819 8.8I606E DO

50. OD 0.1512 0.5445 D.5445 7.5749 5.52490E DO

80.DD 0.2119 0.6443 0.6443 3.0704 2.96463E 00

ICO.00 0.2497 0.6771 0.6771 1.7512 2.03925E 00

120.00 D.2870 0.6906 0.6906 1.0126 1.4427IE DO

150.00 0.3451 0.6823 0.6823 0.4400 9.0I288E--01

2CD.D0 0.4833 0.6125 0.6125 0.0724 4.65076E--01

3CC.0D 2.8708 0.4648 D.33I9 -0. I.87756E--01

5CC.C0 14.2619 D.383I 0.D482 -0. 8.4237IE--02

CRO 30. EM 0.0750 EMUIO.OD H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1051 0.4274 0.4274 22.3592 1.30640E 01

50.00 0.1508 0.5527 D.5527 1 I.4D73 8.I406DE 00

80.00 0.2107 0.6604 0.6604 4.6587 4.3I74IE DO

ico.no 0.2476 0.7002 0.7C02 2.6821 2.93920E 00

120.00 D.2833 0.7219 D.7219 1.5752 2.053I8E 00

150.OD 0.3369 0.7274 0.7274 0.7169 1.25251E 00

20D.00 0.4414 0.6800 0.6800 0.1686 6.I3593E--01

300.00 2.1116 0.5095 0.427D -0. 2.189I3E--01

5CC.00 13.5981 U.3895 0.0706 -0.0000 8.6268IE--02

CRO 50. EM 0.075D EMUID.00 H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1049 0.4309 0.4309 37.3121 2.15598E 01

50.00 0.1505 0.5595 0.5595 19.0722 1.33720E 01

80.00 0.2098 D.674I 0.6741 7.8346 7.02296E DO

ICO.00 0.2459 0.7201 0.72DI 4.5424 4.739I2E 00

120.00 0.2804 0.7494 0.7494 2.6999 3.274I3E 00

150.00 0.33D8 0.7692 0.7692 1.2692 I.95494E DO

20C.D0 0.4187 0.7499 0.7499 0.3552 9.I0628E--01

300.OD 1.2797 0.5829 D.554D 0.0000 2.8I228E--01

500.00 12.4022 D.4D20 0.1124 -0.0000 9.033Q2E--02

0 200



-75-

EFFECTIVE ENERGY CUTOFFS FOR BORON CYLINDERS (H/D 2) 1 I 1 0 200

CRC 10. EM 0.100C EMUIO.DO H/D %

L EC FRACT FRACTM RMOE RTOT

30.00 0.1271 0.3822 0.3822 9.9264 4.99360E 00

50.00 0.1830 0.4963 0.4963 5.3992 3.3234IE 00

80.CO 0.2572 0.5905 D.59D5 2.3783 I.93369E 00

ICC.00 0.3038 0.6213 0.6213 1.4233 I.398I2E 00

I2C.0D 0.3500 0.6338 0.6 3 38 0.8599 I.03696E 00

150.00 0.4230 D.6263 0.6263 0.3969 6.9I958E--01

2C0.00 0.5991 D.5658 0.5658 0.0723 3.92558E--Dl

3C0.C0 3.1747 0.4504 0.3201 0.0000 1.78534E--ai

5C0.DO 14.2837 0.3831 0.0576 -D.OODO 8.4I685E--U2

CRC 20. EM 0. IDOO EMU ID.CD H/D X

L EC FRACT FRACTM RMOE RTOT

30.00 0.1266 0.3915 0.39 15 19.9166 9.70485E 00

50.00 0.1819 0.5131 0.5131 10.88 30 6.38520E 00

8C.C0 0.2542 0.6220 0.622D 4.858D 3.63298E 00

ICC.00 0.2986 0.6648 0.6648 2.9545 2.57775E 00

120.00 0.3414 0.6908 0.69D8 1.8 320 I.86977E 00

150.00 0.4049 0.7D5I 0.7051 0.9093 1.I9878E OD

200.CD 0.5204 0.6 782 D.6782 0.2679 6.26I66E--ai

3CC.00 1.8219 0.5312 0.485D O.ODOO 2.35685E--01

5CD.DD 12.7693 0.3983 D.ID90 -D.0000 8.90195E--02

CRC 3D. EM 0. IODC EMUIO.DD H/D X

L EC FRACT FRACTM RMOE RTOT

3C.D0 0.1265 0.3946 0.3946 29.9D81 I.4416IE 01

5C.00 0.1815 0.5191 0.5191 16.3669 9.44700E DD

80.00 D.2532 0.6335 0.6335 7.3383 5.33227E no

100.OD 0.2969 0.6810 D.68IG 4.4855 3.75737E DD

12C.00 0.3387 D.7I27 0.7127 2.8U36 2.70258E QD

150.00 0.3994 D.7373 D.7373 1.4205 1.7056 IE DO

20U.0D 0.5031 0.7304 0.7304 0.4586 8.597 74E--01

300.00 1.1870 0.5947 0.5851 0.0U09 2.92836E--01

50U.00 1 1.4837 0.4128 0.1550 -O.OUOO 9.387U5E--U2

CRC 50. EM 0.IQOO EMUIO.OD H/D X

L EC FRACT FRACTM RMOE RTOT

30.OD 0.1263 0.3972 0.3972 49.8899 2.38386E 01

50.CD 0.1812 0.5239 0.5239 27.3349 I.55706E 01

8C.C0 0.2524 0.643D 0.6430 12.2966 8.73086E 00

ICC.00 0.2956 0.6947 0.6947 7.5478 6.1I662E 00

120.DD 0.3365 0.7315 0.7315 4.7458 4.36820E OD

150.00 0.3952 0.7657 0.7657 2.4420 2.7I926E QD

2CC.00 0.4909 D.7798 0.7798 0.8380 I.32699E 00

3CC.0O 0.7521 D.6 84I 0.6841 D.0595 4.07138E-•01

5CC.C0 9. 4340 D.4404 0.2342 -0. I.03572E--01



-76-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS I I 0

CRO 10. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.D659 D.5534 0.5534 0.8711 2.72667E 00

30.00 D.0889 0.5963 0.5847 0.3823 1.77786E 00

5C.00 0.1489 0.5951 0.5434 D.047Q 9.D6254E-01

80.00 0.5194 0.5371 0.3700 0.0000 4.4I422E-01

100.00 1.0376 0.5074 3.2654 -0. 3.12290E-0I

150.00 3.2924 0.4664 0.IC29 0.0000 1.753I9E-0I

2CC.00 6.6511 0.4513 0.0375 -O.OOOQ 1.23353E-QI

300.00 15.9097 0.4437 0.0D5I -0. 7.9753UE-02

500.00 44.5134 0.4416 O.OOQI -O.DOOO 4.768Q3E-Q2

CRO 20. EM D.0253 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

20.00 0.0615 0.5959 0.5959 1.9825 4.80258E 00

30.00 0.0806 0.6544 0.6518 0.9591 3.01590E DO

5C.00 0.1187 0.6788 0.6574 0.2383 1.4I520E OD

80.00 0.2779 . 0.6137 0.5398 0.0D09 6.0476IE-DI

100.00 0.6481 0.5645 0.4194 -0. 3.95159E-QI

150.00 2.7066 0.4895 0.1866 0.0000 I.93355E-DI

20C.O0 6.1792 D.4598 0.0722 -0.0000 1.27973E-01

300.00 15.7476 0.4449 0.0102 -0. 8.0I628E-02

50C.00 44.4980 0.4417 0.0003 -O.DOOO 4.7686 7E-02

CRO 30. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.0601 D.6129 0.6129 3.0913 6.87849E DO

3C.0D 0.0780 0.6793 0.6785 1.5438 4.25395E 00

50.00 0.1 11 1 0.7203 0.7071 0.4473 1.92414E DD

8C.00 0.1942 0.6694 0.6307 0.0225 7.68099E-0I

IOC.DO 0.4429 0.6108 0.5201 0.0000 4.78028E-OI

150.00 2.2645 0.5ID9 0.256D -0. 2.1 I.390E-0I

20C.00 5.7565 0.4682 0.1045 -0.0000 I.32593E-0I

300.00 15.5874 D.4461 0.D152 0.0000 8.05723E-02

500.00 44.4902 D.44I7 0.0CD4 -0. 4.7693IE-02

CRO 50. EM 0.0253 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

20.00 0.0591 0.6279 0.6279 5.3072 I.10303E 01

30.00 0.0759 0.7019 0.7018 2.7173 6.73003E 00

50.00 0.1057 0.7611 0.7536 0.8725 2.942DUE QO

80.00 0.1580 0.7381 0.7180 0.1194 I.09478E DO

100.00 0.2512 0.6810 D.6422 0.0045 6.43766E-0I

150.00 1.6524 0.5492 0.3644 O.ODOO 2.4746IE-0I

200.00 5.0307 0.4841 0.1629 -0. I.4I833E-0I

30C.O0 15.2766 0.4485 0.C252 0.0000 8.139I2E-U2

500.00 44.4671 0.4418 0.0007 -O.ODOO 4.77060E-02



-77-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS I I

CRC IC. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

2C.OD 0.1001 0.52G2 0.52D2 2.1412 3.43093E 00

3C.00 0.1307 0.5861 0.5861 1.1854 2.37957E 00

5C.0D 0.1882 0.6392 0.6259 0.4117 J. 3D) 74E 00

8C.00 0.3049 C.6255 0.5809 0.0509 6.434I0E-0I

ICC.OD 0.5201 0.5919 0.5074 0.0011 4.42263E-Q1

I5C.00 2.0783 0.5214 0.3D23 0.0000 2.20666E-0I

2CG.00 5.1439 0.4816 0.1608 -0. 1.40262E-0I

3CC.OD 14.8745 D.45I9 0.0397 D.DDOD 8.24824E-02

500.DO 44.3902 0.4429 0.CC25 -O.DOOD 4.77457E-02

CRC 20. EM 0.0500 EMU 3. CO

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0968 0.5458 0.5458 4.4927 6.33778E 00

3C.D0 0.1241 0.622) D.622I 2.6129 4.3085DE OD

50.00 0.1730 0.6960 0.6912 1.0203 2.25353E DO

8C.0D 0.2474 0.7ID3 0.691 3 0.2501 I.02883E 00

IDC.00 0.3190 0.6845 0.6536 0.D676 6.66857E-Q1

J5C.00 1 .2254 0.5857 0.4642 O.DOOO 2.87369E-DI

2DC.0D 3.8)74 0.5174 0.277D -0. I.62810E-01

30C.00 13.7606 0.4610 0.0763 D.DODO 8.57545E-02

5C0.0D 44.1689 0.4435 0.C050 -D.ODDD 4.78654E-02

CRC 30. EM 0.D500 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0957 0.5553 0.5553 6.8439 9.24464E 00

3C.00 0.1221 0.6360 0.6360 4.0381 6.23743E OD

5C.00 0.1683 0.7195 0.7168 1.6349 3.20532E OD

80.00 0.2333 0.7507 0.7386 0.4638 I.41424E 00

100.00 0.2845 0.7356 0.7165 0.1745 8.9I451E-DI

150.DO 0.8D72 0.6361 0.5652 0.0000 3.54D73E-01

200.00 2.9455 0.5489 0.3649 O.DOOO I.85358E-DI

300.OD 12.7688 0.4698 0.1103 -D. 8.90266E-02

500.00 43.9477 0.4441 0.CC75 -0.0000 4.7985IE-02

CRC 50. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

2C00 0.D948 0.5634 0.5634 11.5461 I.50583E Dl

30.00 0.1205 0.6479 0.6479 6.8888 I.00953E 01

5C.0D 0.1645 0.7404 0.7390 2.8674 5.1D89IE DO

8C.00 0.2232 0.7893 D.7823 0.8971 2.18507E 00

ICG.00 0.2637 0.788D 0.7771 0.4000 I.34064E 00

15C.00 0.4597 0.7D94 0.68ID 0.DI09 4.87480E-DI

2CC.DD 1 .9056 0.6DI9 0.4892 O.ODDO 2.3D453E-DI

3DC.00 1 1.0788 0.4866 0. 1712 -0. 9.55709E-02

500.OD 43.5128 0.4452 D.DI24 -0.0000 4.82245E-Q2



-78-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS 1 I I

CRO ID. EM 0.D750 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

20.00 0.1310 0.4914 0.4914 3.3439 3.88759E 00

30.00 0.1685 0.5652 0.5652 2.D539 2.80041E DD

50.00 0.2376 0.640D 0.6374 D.8496 1.61628E DO

80.00 0.3395 0.6643 0.6427 0.2445 8.32037E--01

IOC.00 0.4323 0.6493 0.6134 0.0801 5.7559QE--01

I5C.00 1 .3108 0.5775 0.459D 0.0000 2.7784IE--01

200.00 3.6818 0.5218 0.2984 0.0000 I.65786E--01

300.DD 13.0245 0.4676 0.IC40 0.0000 8.8I455E--02

500.DO 43.7186 0.4450 0.0106 -0.0000 4.81I2DE--02

CRO 20. EM D.0750 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

2C.D0 0.1279 D.5099 0.5099 6.8818 7.3200UE 00

30.00 0.1629 0.5912 D.59I2 4.3325 5.20206E 00

50.00 D.2246 0.6815 0.6815 1.9108 2.9I375E DD

80.00 0.3069 0.7304 0.7210 0.6738 I.42I67E OD

1CD.00 0.3654 0.7307 0.7149 D.3I92 9.43639E--Ul

15C.00 0.6528 0.6676 0.6259 0.0101 4.05382E--01

20C.0D 2.1839 0.5854 0.4597 0.0000 2.15257E--Ql

300.00 10.6856 0.49ID 0.1884 O.ODOO 9.73I43E--02

500.00 42.803D 0.4475 D.02I0 -0.0000 4.86220E--02

CRO 3D. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.OD 0.1269 0.5167 D.5I67 10.4192 I.07525E 01

30.00 0.1611 0.6008 0.6008 6.6120 7.6D37IE 00

5C.D0 0.2202 0.6976 D.6976 2.9944 4.21I21E DD

8D.00 0.2972 0.7584 0.7524 1.1092 2.01I31E DD

100.00 0.3481 0.7677 D.7576 0.5687 1.31I69E DO

I5C.00 0.5206 0.7246 0.7C12 0.0646 5.32922E--01

200.00 1 .4440 0.6353 0.5606 O.DOOO 2.64 729E--01

3cc.no 8.9246 0.5127 0.2583 O.OODO I.06483E--01

50C.00 41.9238 0.4499 0.0311 -O.DOOO 4.9I3I9E--02

CRO 50. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

20.00 0.126 1 0.5223 0.5223 17.4924 1.76174E 01

30.00 0.1597 0.6089 0.6089 11.1686 1.24070E 01

50.00 0.2168 0.71 15 0.7115 5.1585 6.8D6I4E 00

80.00 0.2898 0.7834 0.780D 1.984] 3.19058E 00

IOC.00 0.3356 0.8022 0.7963 1.D721 2.04 779E DO

I5C.00 0.46)6 0.7866 0.7736 0.2008 7.88003E--01

2CC.D0 0.7877 D.7086 0.6790 0.D040 3.63672E--01

3CC.00 6.4951 0.5513 0.3673 0.0000 1.2482IE--01

500.OD 40.2338 D.4547 0.0508 -0.0000 5.0I5I8E--02



-79-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS

CRC 1G. EM O.IOQO EMU 3.0D

I 1

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1592 0.4686 0.4686 4.4736 4.22099E 00
3C.00 0.2035 0.5456 0.5456 2.9026 3.I2086E DO
50. OD 0.2831 0.6313 0.6313 1.3323 I.873 74E DD
80. OD 0.3922 0.6774 0.6651 0.4834 1.00117E 00

ICC.00 0.4724 0.6779 0.6561 0.23D2 7.0I757E-0I
150.00 0.9040 0.6254 0.5649 0.D050 3.38835E-0I
2CC.00 2.6330 0.5626 0.4145 -0. 1.96048E-0I
300.00 10.9268 0.4885 0.1827 -D. 9.62374E-02
SCO.00 42.4070 0.4488 0.0261 -O.DODO 4.88516E-D2

CRC 2C. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0. 156 3 0.4832 0.4832 9.1294 8.D3217E 00
3C.0D 0. 1984 0.5662 D.5662 6.0177 5.87832E 00
50.DO 0.2710 0.6640 0.6640 2.9150 3.45128E OD
8C.00 0.3661 0.73D1 0.725D 1.1649 I.77232E 00
ICG.00 0.4275 D.7446 0.7348 0.6426 1.20449E DD

15C.0G 0.6171 0.7196 0.6965 0.1067 5.30886E-0I
2DD.00 1.3174 0.6464 0.586D 0.0DD2 2.77312E-Q1
3CC.0C 7.8118 0.5289 0.3089 -0. 1.138I6E-0I
5CC.0D 40.2784 0.4548 0.C5D8 -0.0000 5.0I255E-02

CRC 30. EM o.ioaa EMU 3.00

L EC FRACT FRACTM RMOE RTOT

2C.D0 0. 1554 0.4884 0.4884 13.7843 I.I8434E 01

30.00 0.1968 0.5735 0.5735 9.1348 8.63577E 00

5C.00 0.2672 0.6763 0.6763 4.4958 5.02882E 00
80.00 0.3578 0.7511 0.7480 I.8513 2.54348E DO

lcc.oa D.4I43 0.7726 0.7664 1.0610 I.70721E DO

150.00 0.5671 0.7670 0.7524 0.2364 7.22938E-DI
20C.00 0.87DI 0.7049 0.6755 0.0150 3.58575E-QI
300.00 5.8618 0.5638 D.4CI4 -0.0000 1.3I395E-0I

5CC.0D 38.3024 0.4606 0.0744 -O.DOOO 5.13993E-02

CRC 5C. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1546 0.4928 0.4928 23.0946 J.94657E 01

3C.0D 0.1955 0.5797 0.5797 15.3653 I.4I507E Dl

50.00 0.2642 0.6866 0.6866 7.6583 8.18390E OD
8C.0D 0.3514 0.7695 0.7678 3.2262 4.D8579E DO

IDC.DO 0.4D43 0.7977 0.7941 1.90D3 2.71267E 00
I5C.0D 0.5352 0.8136 0.8051 0.5027 1.I07D4E 00
200.OD 0.7027 0.7745 0.7596 D.D98I 5.21I02E-D1
30C.DD 3.6482 0.6214 0.5277 -D. 1.66552E-0I

5DO.D0 34.7729 0.472D 0.1181 -D.DDOD 5.39471E-02



-80-

EFFECTJVE ENERGY CUTOFFS FOR BORON SLABS I 1 I

CRO 10. EM 0.0253 EMU 5.DO

L EC FRACT FRACTM RMOE RTOT

2C.00 0.D629 0.5542 0.5542 1.1144 2.63D55E 00

3C.00 D.0849 0.5926 0.5926 0.4740 I.7ID95E 00

5C.0D D.1554 0.5863 0.5688 D.0382 8.71464E-Q1

8C.00 0.5547 0.5291 0.3824 O.DOOO 4.27127E-DI

IOC.00 1.0942 0.5010 D.2725 -D.DODO 3.04IQ7E-D1

150.00 3.3759 0.4634 0.1C42 -D. I.73I37E-0I

200.00 6.7177 0.4501 0.0376 -D. 1.22732E-0I

300.00 15.9329 0.4436 0.0051 0.0000 7.96967E-02

5DC.00 44.5134 0.4416 0.0001 D.DOOO 4.76796E-02

CRO 20. EM 0.0253 EMU 5.DD

L EC FRACT FRACTM RMOE RTOT

2C.00 D.D602 0.5974 D.5974 2.4160 4.7Q646E DQ

3C.00 0.0783 0.6542 D.6542 1.1565 2.94899E 00

5C.D0 0.1190 0.6747 0.6747 D.2388 1.3804IE OD

8C.00 0.2910 0.6079 D.5530 0.DD06 5.90466E-0I

ICC.00 0.6758 0.5594 0.4283 -D.OODO 3.86976E-DI

I5C.00 2.7688 0.4868 0.1887 -D. 1.91173E-0I

20C.0D 6.2400 D.4587 0.0726 -D. 1.27352E-0I

300.OD 15.7708 0.4448 0.0102 D.0000 8.0ID62E-D2

500.00 44.5057 0.4417 0.0CD3 0.0000 4.76861E-02

CRO 30. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.D593 D.6143 0.6143 3.7166 6.78237E OD

3C.00 0.D764 0.6797 0.6797 1.8357 4.I8703E DO

5C.00 0.1 104 0.7181 0.7181 0.4689 I.88935E 00

8C.D0 D.I984 0.6652 0.6436 0.0196 7.53804E-0I

ICC.OD 0.4584 0.6066 0.5291 O.OOOD 4.69845E-DI

15C.00 2.3121 0.5084 0.2586 -0. 2.09208E-0I

2CC.0D 5.8105 0.4671 0. 1050 -0. I.3197IE-DI

30C.00 15.6105 0.4459 0.0153 O.ODOO 8.D5I56E-02

500.DO 44.49D2 0.4417 D.DC04 0.0000 4.76925E-D2

CRO 5D. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0586 0.6288 D.6288 6.317D I.D9342E 01

30.00 0.0749 0.7D24 D.7024 3.1926 6.663I2E 00

50.00 0.ID49 D.7602 0.76D2 0.9232 2.9D724E 00
8C.00 0.1590 0.7358 0.7285 0.1155 I.08048E 00

100.DO 0.2565 0.6781 0.65D7 D.0Q37 6.35583E-01

150.0D J.6821 0.5470 0.3677 -D. 2.45279E-0I

2C0.00 5.0751 0.4831 0.1636 -0. 1.41211E-0I

30C.00 15.2978 0.4483 D.0252 O.ODOO 8.I3345E-02
500.DO 44.4671 0.4418 0.00D7 -0. 4.77054E-02



-81-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS I I 1

CRC ID. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.OD 0.0978 0.5225 0.5225 2.6455 3.345D2E 00

3C.00 0.1264 0.5872 0.5872 1.4774 2.31457E 00

5C.00 0.1828 0.6360 0.6360 0.4797 1.26235E DO

8C.0D 0.3146 0.6185 0.6C23 D.0435 6.23395E--Dl

ioo.on 0.5512 0.5846 0.5231 0.0007 4.2914IE--01

150.OD 2.1726 0.5160 0.3091 0.0000 2.158I5E--01

200.00 5.286D D.4784 0.I63D 0.0000 I.38368E--01

3CC.00 14.9908 0.4510 0.0398 0.0000 8.2I641E--02

50C.00 44.4131 0.4429 0.D025 -0.0000 4.77345E--D2

CRC 20. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.D957 0.5475 0.5475 5.4571 6.25188E DD

3C.00 0.1221 0.6235 0.6235 3. 1432 4.2435DE DO

5C.0D 0.1697 0.6955 D.6955 1.1711 2.2I4I5E 00

8C.00 0.2498 0.7072 0.7072 0.2412 1.0088 IE DD

100.00 0.3238 0.6804 0.6683 0.0625 6.53735E--01

15C.G0 1 .2678 0.5815 0.4722 O.DODD 2.825I9E--01

2C0.0D 3.9083 0.5146 D.2802 0.0000 I.60916E--Dl

300.DD 13.8636 0.4601 D.D766 O.DDOO 8.54363E--02

500.00 44.1918 0.4435 D.DC5D -0.0000 4.78543E--02

CRC 3C. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.G0 0.0950 0.5566 0.5566 8.2691 9.15873E 00

3C.0D 0. 1208 0.637) 0.6371 4.8086 6.17243E 00

5D.D0 0.1660 0.7195 0.7195 1.8591 3.I6594E 00

8C.00 D.2331 0.7489 0.7489 0.4709 I.39423E 00

ICC.00 0.2865 0.7332 0.7285 0.1691 8.78328E--01

15C.00 0.8298 0.6328 0.5730 O.ODOD 3.49222E--01

2CC.D0 3.0D66 0.5464 0.3687 O.OODO I.83463E--01

300.00 12.8603 0.469D D. 1 107 0.0000 8.87084E--02

50C.0D 43.9706 0.4440 0.0075 -0. 4.79740E--02

CRC 50. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.O0 0.0944 0.5642 0.5642 13.8917 1.49724E 01

3C.0D 0.1197 0.6487 0.6487 8.1373 I.00303E 01

5C.0D D.1631 0.74D6 D.74D6 3.2343 5.06952E 00

8C.C0 0.2226 0.7886 0.7886 0.9236 2.I6506E 00

ICC.00 0.2647 0.7869 0.7856 0.3945 I.32 752E OD

150.00 0.4655 0.7D73 0.6882 0.0099 4.82630E--Dl

20C.0D 1.9370 0.5999 0.4933 D.DODO 2.28559E--01

3CC.00 1 1.1532 D.4858 0.1718 0.0000 9.52526E--02

50C.0D 43.5357 0.4452 0.0124 -D. 4.82134E--02



-82-

EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS 1 I I 0

CRO ID. EM 0.D750 EMU 5.0D

L EC FRACT FRACTM RMOE RTOT

20.00 0.1289 D.4937 D.4937 4.1180 3.8D927E DO

30.00 0.1648 0.567D 0.5670 2.5179 2.73873E 00

5D.DD 0.2297 D.6396 D.6396 I.D386 1.576IDE UD

8C.O0 D.3383 0.6598 0.6598 D.2527 8.0946IE-0I

IDC.00 0.4421 0.6436 0.6334 0.0722 5.59817E-DI

150.00 1.3774 0.5715 0.4705 0.0000 2.7ID5IE-0I

200.DO 3.8224 0.5173 0.3040 O.DOOO I.627I5E-0I

3CC.00 13.2290 0.4657 0.1048 O.OODO 8.74605E-02

50C.00 43.7929 0.4448 0.0ID6 -0.0000 4.80 7D8E-D2

CRO 20. EM Q.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1269 0.51 14 0.5114 8.3909 7.24173E DO

3C.00 0.1612 0.5926 0.5926 5.2131 5.14039E 00

5C.D0 0.22D4 0.6821 0.6821 2.2790 2.87356E 00

8C.D0 0.3038 0.729D 0.7290 D.7246 I.399I0E DO

ICC.00 0.3672 0.7283 D.7283 D.3I47 9.27867E-0I
I50.0D 0.6686 0.6638 0.6371 0.0084 3.98592E-01

20C.0D 2.2477 0.5819 0.4663 O.OODO 2.12I86E-D1
300.OD 10.8387 0.4894 0.1898 0.0000 9.66293E-02

500.00 42.8774 0.4473 D.02I0 -O.DDDD 4.85808E-D2

CRO 3C. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.0D 0.1262 0.5177 0.5177 12.6635 I.06742E Dl

3C.O0 0.1600 0.6DI9 0.6019 7.9D78 7.54204E 00

50.00 0.2175 0.6982 D.6982 3.5176 4.I7I03E DD
80.00 0.2948 0.7578 0.7578 1.1915 I.98873E 00

100.00 0.3477 0.7664 D.7664 D.5785 I.29592E 00

150.00 0.5250 0.7222 D.7111 0.0617 5.26I32E-0I

20D.00 1 .4781 0.6326 0.5672 D.DODO 2.61658E-0I

3CC.00 9.0405 0.51 11 0.2600 O.ODOO I.D5798E-0I

5D0.00 41.9905 D.4497 0.0312 -0. 4.909D7E-02

CRO 50. EM D.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1257 0.5229 0.5229 21.2D66 1.7539IE 01

3C.0D D.159I 0.6097 0.6097 13.2952 I.23453E 01

5D.00 0.2153 0.7120 D.7120 5.9930 6.76596E DD

8C.00 0.2882 0.7833 0.7833 2.1230 3.I6801E OD
IDC.DO 0.3348 0.8017 D.8C17 I.IOID 2.0320IE OD

15C.00 0.4631 D.7854 D.7809 0.1976 7.8I2I3E-0I
20C.00 0.7984 0.7067 0.6849 0.0035 3.6060IE-01
3CC.00 6.5674 0.5499 0.3693 D.0000 I.24I36E-DI

50C.00 40.3025 0.4545 0.05D9 -D. 5.01105E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS

CRC IC. EM O.JOOO EMU 5.00

1 1 I

L EC FRACT FRACTM RMOE RTOT

2C.00 D.1572 0.4707 0.4707 5.5125 4.J4834E DO

3C.0D 0.200) 0.5476 D.5476 3.546D 3.06223E 00

5C.D0 0.2752 0.6320 D.6320 1.6333 I.83378E OD

8C.D0 0.3847 0.675D 0.6750 0.5410 9.77298E-0I
ICC.DO 0.4744 0.6737 0.6737 0.2292 6.84420E-DI
ISC.DO 0.9423 0.6196 0.5795 0.0036 3.3D644E-0I

200.00 2.7452 0.5575 0.4232 -0. I.91999E-DI

3C0.00 1 1.1747 0.4858 0. 1847 D.DOOO 9.5I649E-02

SCO.00 42.5596 0.4483 D.026I -D. 4.87619E-02

CRC 20. EM 0.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1553 0.4845 0.4845 11.1709 7.95953E 00

3D.00 0.1968 0.5674 0.5674 7.2615 5.81968E 00

50.DD D.2674 0.6649 0.6649 3.46D7 3.41132E 00

8C.0D 0.3615 0.7296 0.7296 1.2931 I.74845E 00

IDC.DO 0.4246 0.7432 0.7432 0.677e I.18715E 00

150.OD 0.6227 0.7167 0.7086 0.1021 5.22696E-0I

2D0.DD 1.3563 0.6429 D.5947 O.DDOI 2.73263E-0I

3CC.00 7.96D7 0.5265 0.3118 O.ODOO 1.I2744E-0I

50C.00 40.4234 0.4 543 0.D509 -0. 5.00358E-D2

CRC 30. EM 0.1000 EMU 5. DO

L EC FRACT FRACTM RMOE RTOT

2C.0D 0.1547 0.4893 0.4893 16.8290 I.17707E 01

3D.00 0.1957 D.5745 0.5745 10.975D 8.577I4E 00

5C.0D 0.2648 0.6770 0.6770 5.2878 4.98886E 00

80.00 D.3546 0.751 1 0.751 1 2.0425 2.5I96IE 00

IOC.OD D.4I 19 0.772D 0.7720 1.1207 1.68988E 00

15C.00 0.5697 0.7654 0.762C 0.2317 7. 14747E-0I

2CC.D0 0.8815 0.7025 0.6E37 D.0I36 3.54526E-0I

30C.0D 5.9582 0.5618 0.4C47 -D. I.30322E-0I

50C.00 38.4398 0.46D2 0.0745 -0. 5.I3D96E-02

CRC 5C. EM D.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1542 0.4933 0.4933 28.1476 I.9393IE Dl

3D.00 0.1948 0.5803 0.5803 18.4056 1.40921E 01

5D.0D D.2629 0.6872 0.6872 8.9419 8.14394E 00

80. OD 0.3494 0.7696 D.7696 3.5398 4.06192E 00

IOC.00 0.4D27 0.7975 D.7975 2.DD42 2.69533E DD

150.00 0.5364 0.8128 0.81 I 7 0.4981 I.09885E 00

20C.00 0.7D52 0.7732 0.7659 D.D962 5.17053E-0I

3DC.0D 3.6952 0.6199 0.5311 -D. I.65479E-01

500.DD 34.8873 0.4716 D.I 183 -D. 5.38574E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SiLABS 1 1

CRO IC. EM 0.0253 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0606 0.5628 0.5628 1.5175 2.51218E DO

30.OD 0.D794 0.5999 0.5999 0.6893 1.6222IE 00

5C.00 0.1264 0.5799 0.5799 0.11D6 8.I8573E-QI

80. DD D.6299 0.5138 0.4C75 -0. 4.00817E-DI

ICC.DO 1.2280 0.4872 0.2887 -D. 2.87D79E-0I

15C.00 3.6278 0.455D D.I DSD O.ODOO I.67D22E-DI

2CC.D0 6.9812 0.4457 D.0384 O.ODDO I.2D4D1E-0I

3D0.00 16.08 35 0.4425 0.0D52 D.OOOD 7.93203E-02

500.00 44.5366 0.4416 O.OOQI D.0000 4.76671E-G2

CRO 2C. EM 0.D253 EMU 10..DD

L EC FRACT FRACTM RMOE RTOT

20.00 0.D59D 0.6D34 0.6D34 3.17D9 4.588IDE DO

3D.0D 0.0760 0.6607 0.6607 1.5259 2.86025E DO

5D.D0 D.I09I 0.6779 0.6779 0.381 I I.32 752E OD

80.00 0.3183 0.5969 0.5790 0.0DD2 5.64156E-DI

IDC.00 0.7394 0.5484 0.4480 -D. 3.69948E-D1

15D.0D 2.9551 0.4791 0.1949 O.DDDO I.85057E-0I

20C.00 6.4745 0.4544 D.0739 0.0000 1.25021E-D1

3D0.00 15.9194 0.4437 0.0103 O.DOOO 7.97298E-02

500.00 44.5288 0.4416 0.0003 0.0000 4.76736E-02

CRO 30. EM D.D253 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

2C.00 D.0586 0.6187 D.6187 4.8238 6.66401E DO

3C.00 0.D749 0.6850 0.685D 2.3607 4.09830E 00

5C.DD 0.1D5Q 0.7224 0.7224 0.6466 1.83646E OD

80.00 D.1748 0.6589 0.6589 0.0448 7.27494E-DI

IOC.DO 0.4935 0.5977 0.5490 D.OOOD 4.52817E-0I

15D.00 2.4535 D.50I3 0.2664 O.OODO 2.03093E-D1

200.00 6.0209 D.4629 0.1069 -0. 1.29641E-D1

3CC.0D 15.7572 0.4449 0.0153 0.0000 8.0I392E-D2

50C.00 44.5134 0.4416 0.0004 D.0000 4.76800E-02

CRO 50. EM 0.0253 EMU ID.00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0582 0.6318 D.63I8 8.1287 I.08I58E 01

3C.00 D.074I 0.7060 0.7D6D 4.0313 6.57438E 00

5C.00 0.1D22 0.7641 D.764I 1.175D 2.85435E 00

8C.00 0.1482 D.735I 0.7351 0.1758 I.054I7E 00

ICC.00 0.2686 0.6719 0.6691 0.0025 6. I8555E-01

150.00 1.7692 0.5409 0.3771 0.0000 2.39164E-0I

200.00 5.2469 0.479) 0.1663 -o.oaoo I.3888IE-DI

3CC.00 I5.44D7 0.4472 0.0253 0.0000 8.D9582E-02

500.00 44.4902 0.4417 0.DD07 -0. 4.76929E-02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS

CRC 10. EM 0.0500 EMU 10.00

L EC FRACT FRACTM RMOE

1110

RTOT

2C.00 D.0960 0.5290 0.5290 3.5317 3.244DIE 00

3C.0D D.1228 0.5948 0.5948 1.9699 2.233 70E 00

50.00 D.I720 0.6424 0.6424 0.6859 I.208D4E DD

80.00 0.2647 0.6 133 0.6133 0.1096 5.9I563E-0I

IOO.OD 0.6136 0.571 3 0.5527 0.0002 4.0629IE-0I

15C.0D 2.4008 0.5D40 0.3249 -0. 2.05305E-0I

200.00 5.6951 0.4696 0.1692 -D. 1.33295E-DI

300.00 15.4715 0.4474 0.0405 0.0000 8.0875IE-02

50D.00 44.6038 0.4424 0.0C25 0.0000 4.76334E-U2

CRO 20. EM 0.0500 EMU to.on

L EC FRACT FRACTM RMOE RTOT

20.00 D.0947 0.5513 0.5513 7.1856 6.I5087E DO

30.00 0.1204 0.6283 0.6283 4.0766 4.16263E DO

5C.00 0.1652 0.7DI0 0.7010 1.5203 2.I5983E OD

80.00 0.23D8 0.7097 0.7D97 0.3756 9.76978E--Dl

10D.00 0.289D 0.6776 0.6776 0.1195 6.30885E--01

150.00 1.3677 0.5723 0.4905 -0. 2.72D09E--Dl

200.00 4.1665 0.5068 0.2894 -0. 1.55842E--01

300.00 14.2927 0.4566 0.0778 O.DOOO 8.4I472E--02

50C.00 44.3749 D.4429 0.DD5D O.OODO 4.77531E--02

CRC 3D. EM D.0500 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

2D.00 0.0943 0.5593 D.5593 10.8394 9.D5772E DO

3D.DO O.I 197 0.6406 0.6406 6.1830 6.D9I56E 00

5C.00 0.1631 0.7239 0.7239 2.3532 3.11I62E 00

80.00 0.2229 0.7523 0.7523 0.6367 I.36239E on

ICO.00 0.2673 0.7338 0.7338 0.2536 8.55478E--01

J50.00 0.8821 0.6255 0.5908 O.OODO 3.387I2E--01

20C.D0 3.1797 0.5395 0.3792 0.0000 I.7839DE--01

300.00 13.2418 0.4655 0. 1 123 0.0000 8.74193E--02

50C.00 44.1537 0.4435 0.0D75 -O.OODO 4.78728E--02

CRC 50. EM 0.0500 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0940 0.5659 0.5659 18.1460 1.487I4E Ql

30. OD 0. 1 191 0.6509 0.6509 10.3965 9.94943E 00

50.OD 0.1615 0.7436 0.7436 4.0181 5.0I52IE OD

8C.00 0.2173 0.7916 0.7916 1.1567 2.13322E 00

IOC.00 D.2545 0.7888 D.7888 0.5162 1.30467E 00

I5C.0D 0.4494 0.7D26 D.7D26 0.0131 4.72I20E--01

2CC.00 2.0261 0.5945 0.5D45 0.0000 2.23485E--01

30C.00 11.4622 0.4826 D.1741 O.DOOO 9.39636E--02

5D0.00 43.7188 0.4447 0.D124 -0. 4.81I22E--02
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EFFECTIVE ENERGY CUTOFFS FOR BORON SLABS

CRO

L

20. DO

3D.00

50.00

80.00

ICC.00

I5C.00

2DD.D0

3CC.0D

5DC.00

10. EM

EC

0.1272

0.1617

0.2220

D.3099

0.3835

1.5204

4.1757

13.9257

44.2679

CRO 20. EM

20.00

30.00

50.00

80.00

100.00

150.00

20C.DD

30C.00

500.00

EC

D.I260

0.1597

D.2169

0.2932

0.3449

0.6174

2.4048

11.3522

43.3409

CRO 30. EM

2C.0D

30.00

50.00

8C.0D

ICC.DO

150.00

2DC.0D

3CC.00

50D.00

CRO

L

2C.D0

3C.no

50.00

8C.D0

IDC.00

150.00

200.00

3C0.DD

SOD.00

EC

D.I257

0.1590

0.2152

0.2883

0.3352

0.4837

1.5609

9.4310

42.4368

50. EM

EC

D.I254

0.1585

D.2I39

0.2845

0.3281

0.4433

0.8248

6.8072

40.7202

D.0750

FRACT

D.4989

0.5734

0.6466

0.6635

0.641 I

0.5594

0.5066

0.4598

0.4436

0.D750

FRACT

0.5143

0.5963

0.6868

0.7336

0.7312

0.6564

0.5737

0.4839

0.4461

0.0750

FRACT

0.5197

0.6045

0.7D17

0.7616

0.7696

0.7 198

0.626D

D.506D

0.4485

D.075D

FRACT

0.5242

D.6I 13

0.7143

0.7861

0.8044

0.7858

0.7D23

D.5455

0.4533

EMU 10.00

FRACTM RMOE

0.4989

0.5734

0.6466

0.6635

0.6411

0.4944

D.3178

0.1076

0.DI07

5.5002

3.3278

1.3849

0.4014

0.1524

D.0000

-0.

O.ODOO

-D.DODO

EMU 10.D0

FRACTM

D.5I43

0.5963

0.6868

0.7336

0.7312

0.6564

D.4823

0.1942

0.D2I1

RMOE

1 1. I 148

6.7861

2.9138

0.9527

0.4573

0.0154

-0.

D.0000

-0.0000

EMU 10.00

FRACTM

0.5197

0.6C45

D.7017

0.7616

D.7696

0.7198

0.5829

0.2655

0.D3I3

RMOE

16.7297

10.2459

4.4427

I.5021

0.7582

0.1020

D.OODD

0.0000

-0.

EMU 1D.0D

FRACTM RMOE

0.5242

0.6113

D.7143

0.7861

0.8C44

0.7858

D.6989

0.3760

0.D5I I

27.9567

17.1605

7.4987

2.5995

1.3581

0.2615

0.0026

O.OODO

-a.

1 1 I

RTOT

3. 7I920E DO

2.6643IE 00

I.52317E 00

7. 75933E-D1

5.34543E-0I

2.57992E-0I

1.55672E-0I

8.52485E-D2

4.781I6E-02

RTOT

7.I5I65E 00

5.06596E 00

2.82064E 00

I.36557E OD

9.D2593E-DI

3.85532E-DI
2.05I43E-0I

9.44173E-02

4.832I6E-02

RTOT

1.05841E Dl

7.4676IE 00

4.1181DE DD

1.9552IE OD

I.27D64E QD

5.13073E-0I

2.546I5E-DI

I.03586E-DI

4.883I5E-02

RTOT

I.74490E 01

I.227D9E 01

6.7I3D3E 00

3.I3448E 00

2.0D674E 00

7.68I53E-0I

3.53558E-0I

1.21924E-DI

4.985I3E-D2
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EFFECTIVE ENERGY CUTOFFS FOR BORON SLA8S I I I

CRC JC. EM 0.1000 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1556 0.4749 0.4749 7.3804 4.06594E 00

3C.00 0. 1973 0.5529 0.5529 4.6855 2.99279E OD

50.OD 0.2686 0.6385 0.6385 2.1420 1.78263E OD

8C.00 0.3657 D.68G7 0.6807 0.7495 9.43302E--01

ICC.OD 0.4336 D.6767 0.6767 0.3698 6.58D11E--ai

I5C.C0 1.C224 D.6087 0.6C7I 0.0018 3.1599IE--01

2C0.00 3.0040 G.5465 0.4427 -0. I.83543E--01

3C0.00 11 .9186 D.4781 D.1908 O.OODO 9.2I429E--02

500.00 43.3607 0.4462 C.D264 -n. 4.831GOE--02

CRO 20. EM 0.1 ODD EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

2C.0D D.I545 0.4868 0.4868 14.8695 7.877I3E 00

3D. DO 0. 1954 0.5704 0.5704 9.4961 5.75025E 00

50.00 0.2642 0.6689 0.6689 4.4242 3.36017E 00

80.DO 0.3533 0.7342 0.7342 1.6471 1.7I446E 00

100.00 0.4098 0.7 4 73 0.7473 0.8886 1.I6074E DO

I5D.00 0.5728 0.7IS7 D.7157 0.1655 5.08043E--01

200.OD 1.4436 0.6354 0.6137 O.UODI 2.64806E--01

300.00 8.4D62 0.5200 0.32D4 O.DOOO 1.09722E--01

500.00 41.1634 0.4522 0.0514 -0. 4.95839E--02

CRC 3C. EM 0.1000 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

2C.00 0.1541 0.4909 0.4909 22.3569 1.16883E 01

30. DO 0. 1948 0.5766 0.5766 14.3057 8.507/0E OG

50.00 D.2628 0.6799 0.6799 6.7070 4.93771E 00

8C.00 0.3494 0.7546 0.7546 2.5433 2.4856IE on

ICC.00 0.4028 0.7755 0.7755 1.4054 1.66347E 00

150.00 0.54 10 0.7665 D.7665 D.3I9I 7.00D94E--01

2CC.00 0.8208 0.6976 D.6976 D.0232 3.46070E--01

3CC.00 6.2446 0.5561 0.4143 -0. 1.273Q0E--ni

500.OD 39.1264 0.4581 0.0751 -n.oaoo 5.08577E--02

CRC 5C. EM 0.1000 EMU 10..DO

L EC FRACT FRACTM RMOE RTOT

2D.00 0.1539 D.4943 0.4943 37.3347 I.93I07E 01

3C.00 0. 1943 D.5817 0.581 7 23.9266 1.40226E 01

5C.0D 0.2616 0.6890 0.6890 11.2/21 8.D9279E 00

8C.00 0.3464 0.7720 D.7720 4.3357 4.D2 792E 00

IOC.00 0.3976 0.80U0 0.8C0D 2.4379 2.66892E OD

15C.0C 0.5209 D.8145 0.8145 0.6225 I.08420E on

200.00 0.6710 0.7722 D.7722 0.1326 5.D8597E--Dl

3CC.00 3.8344 0.6154 0.5410 -0. 1.62457E--01

500.00 35.4824 0.4696 0.1193 0.0000 5.34055E--02



EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.1488 0.4168 0.4118 0.0008 9.07264E-01

15.00 0.2975 0.1438 0.1371 0.0002 5.83560E-01

20.00 0.4011 0.0786 0.0351 0.0000 5.02279E-01

30.00 0.4783 0.0673 0.0020 0.0000 4.59976E-01

40.00 0.5198 0.0684 0.0001 0.0000 4.41198E-01

60.00 0.5842 0.0710 0.0000 0.0000 4.16203E-01

80.00 0.6363 0.0727 0,0000 0.0000 3.98797E-01

100.00 0.6810 0.0739 0.0000 0.0000 3.85494E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74769E-01

CRO 2 0. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE

10.00 0.1256 0.5865 0.5830 0.0021

15.00 0.2345 0.2420 0.2409 0.0006

20.00 0.3745 0.0956 0.0677 0.0000

30.00 0.4764 0.0680 0.0039 0.0000

40.00 0.5198 0.0685 0.0003 0.0000

60.00 0.5841 0.0709 0.0000 0.0000

80.00 0.6363 0.0727 0.0000 0.0000

100.00 0*6810 0.0739 0.0000 0.0000

120.00 0*7205 0.0749 0.0000 -0.0000

CRO 30. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE

10.00 0.1189 0.6792 0.6766 0.0041

15.00 0.2015 0.3234 0.3225 0.0010

20.00 0.3504 0.1147 0.0982 0.0001

30.00 0.4745 0.0688 0.0059 0.0000

40.00 0.5196 0.0686 0.0004 0.0000

60.00 0.5841 0.0709 0.0000 0.0000

80.00 0.6363 0.0726 0,0000 0.0000

100.00 0.6810 0.0739 0.0000 0.0000

120.00 0.7205 0.0749 0.0000 -0.0000

CRO 50. EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE

RTOT

1.28131E 00

6.63668E-01

5.19891E-01

4.60885E-01
4.41257E-01
4.16207E-01

3.98798E-01

3.85494E-01
3.74769E-01

RTOT

1.65535E 00
7.43776E-01
5.37504E-01

4.61794E-01
4.41315E-01

4.16211E-01
3.98799E-01

3.85495E-01
3.74769E-01

RTOT

10.00 0.1139 0.7779 0.7761 0.0092 2.40343E 00

15.00 0.1767 0.4429 0.4422 0.0016 9.03992E-01

20.00 0.3096 0.1577 0.1534 0.0004 5.72729E-01

30.00 0.4708 0.0703 0.0098 0.0000 4.63612E-01

40.00 0.5193 0.0686 0.0007 0.0000 4.41432E-01

60.00 0.5841 0.0710 0.0000 0.0000 4.16218E-01

80.00 0.6363 0.0726 0,0000 0.0000 3.98802E-01

100.00 0*6810 0.0739 0.0000 0.0000 3.85496E-01

120.00 0*7205 0.0749 0.0000 -0.0000 3.74770E-01



-89-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2365 0.3473 0.3470 0.1015 8.91702E-01
15.00 0.3268 0.1433 0.1290 0.0423 6.01293E-01
20.00 0.3918 0.0926 0.0560 0.0164 5.21444E-01
30.00 0.4608 0.0771 0.0232 0*0051 4.72248E-01
40.00 0.5055 0.0750 0.0154 0.0023 4.48986E-01
60.00 0.5749 0.0743 0.0084 0.0006 4.19957E-01
80.00 0.6300 0.0746 0.0051 0.0002 4.00907E-01

100.00 0.6766 0.0752 0.0033 0.0001 3.86797E-01
120.00 0.7173 0.0757 0.0022 0.0000 3.75627E-01

CRO 20. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2251 0.4921 0.4920 0.2056 1.25470E 00
15.00 0.3082 0.2166 0.2099 0.1007 6.99790E-01
20.00 0.3732 0.1219 0.0967 0.0420 5.58322E-01
30.00 0.4466 0.0879 0.0430 0.0126 4.85434E-01
40.00 0.4932 0.0817 0.0293 0.0055 4.56832E-01
60.00 0.5662 0.0777 0.0164 0.0015 4.23714E-01
80.00 0.6240 0.0766 0.0100 0.0005 4.03019E-01

100.00 0.6723 0.0765 0.0065 0.0002 3.88101E-01
120.00 0.7142 0.0766 0,0045 0.0001 3.76484E-01

CRO 30. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2212 0.5722 0.5722 0.3091 1.61770E 00
15.00 0.3008 0.2747 0.2701 0.1601 7.98287E-01
20.00 0.3635 0.1491 0.1295 0.0709 5.95200E-01
30.00 0.4364 0.0987 0.0600 0.0219 4.98619E-01
40.00 0.4832 0.0887 0.0420 0.0096 4.64679E-01
60.00 0.5582 0.0813 0.0241 0.0025 4.27471E-01
80.00 0.6182 0.0787 0.0149 0.0008 4.05131E-01

100.00 0.6681 0.0778 0.0097 0.000 3 3.89404E-01
120.00 0.7110 0.0775 0.0067 0.0002 3.77341E-01

CRO 50. EM 0.0500 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2180 0.6581 0.6580 0.5160 2.34370E 00
15.00 0.2944 0.3576 0.3548 0.2788 9.95281E-01
20.00 0.3541 0.1964 0.1821 0.1317 6.68957E-01
30.00 0.4236 0.1198 0.0888 0.0436 5.24990E-01
40.00 0.4683 0.1025 0.0641 0*0200 4.80372E-01
60.00 0.5440 0.0885 0.0384 0.0052 4.34984E-01
80.00 0.6071 0.0829 0.0243 0.0017 4.09355E-01

100.00 0.6599 0.0804 0,0160 0.0006 3.92011E-01
120.00 0.7049 0.0793 0,0111 0.0003 3.79056E-01



-90-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2938 0.2695 0.2626 0.5175 1.08262E 00
15.00 0.3530 0.1832 0,1633 0.3039 7.77909E-01

20.00 0.3886 0.1557 0.1285 0.2085 6.67585E-01

30.00 0.4343 0.1362 0.1034 0.1228 5.72300E-01

40.00 0.4699 0.1252 0.0892 0.0807 5.21759E-01
60.00 0.5306 0.1105 0.0689 0.0395 4.63813E-01

80.00 0.5838 0.1012 0.0544 0.0212 4.30214E-01

100.00 0.6322 0.0953 0.0436 0.0120 4.07655E-01

120.00 0.6764 0.0913 0.0354 0.0071 3.91126E-01

CRO 20. EM 0.0750 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2894 0.3437 0.3398 1.0570 1.63666E 00
15.00 0.3483 0.2443 0.2309 0.6284 1.05303E 00
20.00 0.3830 0.2104 0.1909 0.4353 8.50606E-01

30.00 0.4262 0.1855 0.1609 0.2627 6.85536E-01
40.00 0.4587 0.1699 0.1426 0.1774 6.02380E-01

60.00 0.5132 0.1459 0.1141 0.0921 5.11426E-01

80.00 0.5611 0.1288 0.0929 0.0522 4.61634E-01

100.00 0.6058 0.1168 0.0767 0.0309 4.29817E-01

120.00 0.6481 0.1082 0.0638 0.0188 4.07482E-01

CRO 30. EM 0.0750 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2878 0.3805 0.3778 1.5970 2.19071E 00
15.00 0.3465 0.2803 0.2700 0.9541 1.32815E 00
20.00 0.3809 0.2460 0.2305 0.6635 1.03363E 00
30.00 0.4229 0.2212 0.2010 0.4044 7.98773E-01

40.00 0.4540 0.2045 0,1818 0.2765 6.83000E-01

60.00 0.5052 0.1759 0.1493 0.1480 5.59039E-01
80.00 0.5497 0.1538 0.1237 0.0867 4.93053E-01

100.00 0.5909 0.1372 0.1036 0.0531 4.51979E-01

120.00 0.6304 0.1248 0.0875 0.0334 4.23839E-01

CRO 50. EM 0.0750 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2864 0.4172 0.4155 2.6772 3.29879E 00
15.00 0.3450 0.3207 0.3137 1.6063 1.87839E 00
20.00 0.3791 0.2893 0.2782 1.1210 1.39967E 00
30.00 0.42A0 0.2690 0.2540 0.6893 1.02525E 00
40.00 0.4498 0.2542 0.2368 0.4764 8.44240E-01
60.00 0.4980 0.2236 0.2027 0.2620 6.54265E-01
80.00 0.5386 0.1962 0.1724 0.1589 5.55891E-01

100.00 0.5757 0.1737 0.1472 0.1014 4.96303E-01

120.00 0.6108 0.1557 0.1264 0.0667 4.56552E-01
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EFFECTIVE ENtRGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.1000 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3211 0.2335 0.2291 1.2255 1.48959E 00
15.00 0.3676 0.2061 0.1917 0.8739 1.13959E 00
20.00 0.3967 0.1997 0.1803 0.6884 9.79028E-01
30.00 0.4375 0.1946 0.1708 0.4827 8.09084E-01
40.00 0.4693 0.1888 0.1626 0.3636 7.10096E-01
60.00 0.5209 0.1753 0.1457 0.2290 5.94013E-01
80.00 0.5638 0.1623 0.1301 0.1560 5.26900E-01

100.00 0.6018 0.1510 0.1164 0.1112 4.82714E-01
120.00 0.6366 0.1414 0.1046 0.0816 4.51214E-01

CRO 20. EM 0.1000 EMU 3.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3186 0.2736 0.2713 2.4770 2.45965E 00
15.00 0.3654 0.2484 0.2395 1.7672 1.77995E 00
20.00 0.3943 0.2453 0.2329 1.3951 1.47499E 00
30.00 0.4341 0.2466 0.2307 0.9836 1.15941E 00
40.00 0.4647 0.2447 0.2267 0.7464 9.79117E-01
60.00 0.5135 0.2339 0.2129 0.4785 7.71829E-01
80.00 0.5533 0.2200 0.1965 0.3325 6.55006E-01

100.00 0.5880 0.2059 0.1804 0.2424 5.79934E-01
120.00 0.6193 0.1926 0.1653 0.1823 5.27658E-01

CRO 30. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.3178 0.2911 0.2895 3.7288 3.42972E 00
15.00 0.3647 0.2683 0.2619 2.6610 2.42031E 00
20.00 0.3934 0.2681 0.2589 2.1021 1.97095E 00
30.00 0.4329 0.2746 0.2626 1.4855 1.50973E 00
40.00 0.4630 0.2767 0.2628 1.1303 1.24814E 00
60.00 0.5108 0.2709 0.2543 0.7293 9.49645E-01
80.00 0.5494 0.2592 0.2403 0.5107 7.83111E-01
100.00 0.5825 0.2454 0.2246 0.3757 6.77155E-01
120.00 0.6123 0.2314 0.2089 0.2855 6.04103E-01

CRO 50. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.3171 0.3072 0.3062 6.2328 5.36984E 00
15.00 0.3640 0.2874 0.2833 4.449 7 3.70103E 00
20.00 0.3927 0.2909 0.2848 3.5163 2.96288E 00
30.00 0.4318 0.3038 0.2957 2.4904 2.21037E 00
40.00 0.4616 0.3116 0.3021 1.8993 1.78618E 00
60.00 0.5084 0.3146 0.3028 1.2322 1.30528E 00
80.00 0.5459 0.3087 0.2950 0.8685 1.03932E 00

100.00 0.5779 0.2983 0.2829 0.6439 8.71596E-01
120.00 0.6062 0.2858 0.2688 0.4939 7.56991E-01



-92-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0253 EMU 5.00

EC FRACT FRACTM RMOE

10.00 0.1495 0.4139 0.4139 0.0008

15.00 0.2981 0.1430 0.1373 0.0002

20.00 0.4013 0.0785 0.0351 0.0000

30.00 0.4783 0.0673 0.0020 0.0000

40.00 0.5198 0.0684 0.0001 0.0000

60.00 0.5842 0.0710 0.0000 0.0000

80.00 0.6363 0.0727 0.0000 0.0000

100.00 0.6810 0.0739 0.0000 0.0000

120.00 0.7205 0.0749 0.0000 -0.0000

CRO 20. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE

10.00 0.1257 0.5850 0.5850 0*0020

15.00 0.2349 0.2412 0.2412 0*0006

20.00 0.3746 0.0955 0.0677 0.0000

30.00 0.4764 0.0680 0.0039 0.0000

40.00 0.5198 0.0685 0,0003 0.0000

60.00 0.5841 0.0709 0.0000 0.0000

80.00 0.6363 0.0727 0.0000 0.0000

100.00 0.6810 0.0739 0.0000 0.0000

120.00 0.7205 0.0749 0.0000 -0.0000

CRO 30. EM 0.0253 EMU 5.00

EC FRACT FRACTM RMOE

RTOT

9.02825E-01

5.82906E-01

5.02178E-01
4.59973E-01

4.41198E-01
4.16203E-01
3.98797E-01

3.85494E-01
3.74769E-01

RTOT

1.27687E 00

6.63014E-01
5.19790E-01

4.60882E-01
4.41256E-01
4.16207E-01
3.98798E-01

3.85494E-01
3.74769E-01

RTOT

10.00 0.1180 0.6783 0.6783 0.0043 1.65091E 00

15.00 0.2017 0.3228 0.3228 0*0010 7.43122E-01

20.00 0.3506 0.1145 0.0982 0.0001 5.37403E-01

30.00 0.4745 0.0688 0.0059 0.0000 4.61791E-01

40.00 0.5196 0.0686 0.0004 0.0000 4.41315E-01

60.00 0.5841 0.0709 0.0000 0.0000 4.16211E-01

80.00 0.6363 0.0726 0.0000 0.0000 3.98799E-01

100.00 0.6810 0.0739 0.0000 0.0000 3.85495E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74769E-01

CRO 150. EM 0.0253 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.1131 0.7774 0.7774 0.0098 2.39899E 00

15.00 0.1768 0.4425 0.4425 0*0016 9.03338E-01

20.00 0.3097 0.1575 0.1534 0.0004 5.72628E-01

30.00 0.4708 0.0703 0.0098 0.0000 4.63609E-01

40.00 0.5193 0.0686 0.0007 0.0000 4.41432E-01

60.00 0.5841 0.0710 0.0000 0.0000 4.16218E-01

80.00 0.6363 0.0726 0.0000 0.0000 3.98802E-01

100.00 0.6810 0.0739 0.0000 0.0000 3.85496E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74770E-01



-93-

EFFECTIVE ENtRGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0,0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2327 0.3470 0.3470 0.1022 8.90760E-01
15.00 0,3269 0.1432 0.1291 0.0423 6.0H48E-01
20.00 0,3919 0.0926 0.0561 0.0164 5.21419E-01
30.00 0.4608 0.0771 0,0232 0.0051 4.72248E-01
40.00 0.5055 0.0750 0,0154 0.0023 4.48986E-01
60.00 0.5749 0.0743 0,0084 0.0006 4.19957E-01
80.00 0.6300 0.0746 0.0051 0.0002 4.00907E-01

100.00 0.6766 0.0752 0.0033 0.0001 3.86797E-01
120.00 0.7173 0.0757 0.0022 0.0000 3.75627E-01

CRO 20. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2221 0.4922 0.4922 0*2063 1.25376E 00
15.00 0.3082 0.2167 0.2099 0.1006 6.99645E-01
20.00 0.3732 0.1219 0.0967 0.0420 5.58297E-01
30.00 0.4466 0.0879 0.0430 0.0126 4.85433E-01
40.00 0.4932 0.0817 0.0293 0.0055 4.56832E-01
60.00 0.5662 0.0777 0,0164 0.0015 4.23714E-01
80.00 0.6240 0.0766 0,0100 0.000 5 4.03019E-01

100.00 0.6723 0.0765 0.0065 0.0002 3.88101E-01
120.00 0.7142 0.0766 0.0045 0.0001 3.76484E-01

CRO 30. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2190 0.5724 0.5724 0.3100 1.61676E 00
15.00 0.3008 0.2746 0.2702 0.1600 7.98142E-01
20.00 0.3636 0.1491 0.1296 0.0709 5.95176E-01
30.00 0.4364 0.0987 0,0600 0.0219 4.98619E-01
40.00 0.4832 0.0887 0,0420 0.0096 4.64679E-01
60.00 0.5582 0.0813 0.0241 0.0025 4.27471E-01
80.00 0.6182 0.0787 0.0149 0.000 8 4.05131E-01

100.00 0.6681 0.0778 0.0097 0.0003 3.89404E-01
120.00 0.7110 0.0775 0.0067 0.0002 3.77341E-01

CRO 50. EM 0.0500 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2166 0.6582 0.6582 0.5171 2.34276E 00
15.00 0.2945 0.3576 0.3549 0.2787 9.95137E-01
20.00 0.3541 0.1963 0.1821 0.1317 6.68932E-01
30.00 0.4236 0.1198 0.0888 0.0436 5.24990E-01
40.00 0.4683 0.1025 0.0641 0.0200 4.80372E-01
60.00 0.5440 0.0885 0.0384 0.0052 4.34984E-01
80.00 0.6071 0.0829 0.0243 0.0017 4.09355E-01

100.00 0.6599 0.0804 0.0160 0.0006 3.92011E-01
120.00 0.7049 0.0793 0.0111 0.0003 3.79056E-01



-94-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2887 0.2650 0.2650 0.5628 1.04596E 00

15.00 0.3553 0.1715 0.1715 0*3030 7.55495E-01

20.00 0.3943 0.1466 0.1385 0.1992 6.53072E-01

30.00 0.4384 0.1311 0.1080 0.1187 5.65623E-01

40.00 0.4727 0.1225 0.0914 0.0788 5.18467E-01

60.00 0.5318 0.1096 0.0694 0.0391 4.62920E-01

80.00 0.5844 0.1010 0.0545 0.0210 4.29951E-01

100.00 0.6323 0.0952 0.0437 0.0120 4.07574E-01

120.00 0.6765 0.0913 0.0354 0.0071 3.9110OE-01

CRO 20. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.00 0*2866 0*3428 0.3428 1.1375 1.60000E 00

15.00 0*3487 0.2370 0.2370 0.6371 1.03062E 00

20.00 0*3861 0.2039 0.2003 0.4251 8.36093E-01

30.00 0*4284 0.1815 0.1658 0*2580 6.78860E-01

40.00 0*4602 0.1676 0.1451 0.1751 5.99087E-01

60.00 0.5139 0.1450 0.1148 0.0916 5.10533E-01

80.00 0.5614 0.1285 0.0931 0.0521 4.61371E-01

100.00 0.6059 0.1167 0.0767 0.0309 4.29736E-01

120.00 0*6482 0.1082 0.0638 0.0188 4.07457E-01

CRO 30. EM 0.0750 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.2859 0.3807 0.3807 1.7119 2.15404E 00

15.00 0.3467 0.2751 0.2751 0.9704 1.30574E 00

20.00 0.3830 0.2410 0.2390 0.6530 1.01911E 00

30.00 0.4244 0.2179 0.2056 0.3997 7.92097E-01

40.00 0.4550 0.2025 0.1842 0.2742 6.79707E-01

60.00 0.5057 0.1752 0.1500 0.1473 5.58146E-01

80.00 0.5499 0.1535 0.1239 0.0865 4.92790E-01

100.00 0.5910 0.1371 0.1036 0.0531 4.51898E-01

120.00 0.6305 0.1248 0.0875 0.0334 4.23813E-01

CRO 50. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2853 0.4178 0.4178 2.8609 3.26213E 00

15.00 0.3450 0.3175 0.3175 1.6371 1.85598E 00

20.00 0.3804 0.2861 0.2851 1.1101 1.38515E 00

30.00 0.4209 0.2667 0.2579 0.6844 1.01857E 00
40.00 0.4505 0.2527 0.2390 0.4740 8.40947E-01

60.00 0.4982 0.2230 0.2033 0.2614 6.53372E-01

80.00 0.5388 0.1960 0.1726 0.1587 5.55628E-01

100.00 0.5757 0.1736 0.1472 0.1014 4.96221E-01

120.00 0.6108 0.1557 0.1264 0.0667 4.56526E-01



-95-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3172 0.2334 0.2334 1.4560 1.41029E 00
15.00 0.3655 0.1984 0.1984 0.9798 1.07605E 00
20.00 0.3959 0.1886 0.1886 0.7444 9.27308E-01
30.00 0.4390 0.1812 0.1812 0.4966 7.73495E-01
40.00 0.4743 0.1757 0.1757 0.3579 6.84655E-01
60.00 0.5288 0.1657 0.1571 0.2183 5.80014E-01
80.00 0.5701 0.1557 0.1369 0.1500 5.18713E-01

100.00 0.6067 0.1465 0.1205 0.1077 4.77743E-01
120.00 0.6405 0.1383 0.1071 0.0796 4.48119E-01

CRO 20. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3166 0.2750 0.2750 2.9201 2.38035E 00
15.00 0.3643 0.2451 0.2451 1.9739 1.71641E 00
20.00 0.3937 0.2399 0.2399 1.5080 1.42327E 00
30.00 0.4346 0.2391 0.2391 1.0206 1.12382E 00
40.00 0*4666 0.2367 0.2367 0.7515 9.53677E-01
60.00 0.5177 0.2274 0.2234 0.4668 7.57830E-01
80.00 0.5567 0.2151 0.2032 0.3258 6.46818E-01
100.00 0.5906 0.2023 0.1846 0.2384 5.74964E-01
120.00 0.6214 0.1900 0.1679 0.1799 5.24564E-01

CRO 30. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3164 0.2926 0.2926 4.3842 3.35041E 00
15.00 0.3639 0.2665 0.2665 2.9679 2.35677E 00

20.00 0.3931 0.2648 0.2648 2.2713 1.91923E 00
30.00 0.4331 0.2695 0.2695 1.5446 1.47414E 00
40.00 0.4641 0.2709 0.2709 1.1450 1.22270E 00
60.00 0.5136 0.2660 0.2635 0.7174 9.35646E-01
80.00 0.5516 0.2554 0.2464 0.5040 7.74923E-01

100.00 0.5844 0.2426 0.2287 0.3716 6.72184E-01

120.00 0.6138 0.2293 0.2116 0.2830 6.01008E-01

CRO 50. EM 0.1000 EMU 5.00

EC FRACT FRACTM RMOE RTOT

10.00 0.3163 0.3083 0.3083 7.3124 5.29054E 00
15.00 0.3635 0.2866 0.2866 4.9562 3.63749E 00
20.00 0.3924 0.2889 0.2889 3.7993 2.91116E 00
30.00 0.4320 0.3010 0.3010 2.5922 2.17478E 00
40.00 0.4622 0.3082 0.3082 1.9308 1.76074E 00
60.00 0.5102 0.3115 0.3102 1.2198 1.29128E 00
80.00 0.5473 0.3062 0.3C01 0.8615 1.03113E 00

100.00 0.5790 0.2963 0.2864 0.6398 8.66625E-01
120.00 0.6071 0.2844 0.2713 0.4911 7.53897E-01



-96-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0253 EMU 10.00

L EC FRACT FRACTM RMOE

10.00 0.1162 0.4139 0.4139 0.0016

15.00 0.2983 0.1427 0.1373 0.000 2

20.00 0.4013 0.0785 0.0351 0.0000

30.00 0.4783 0.0673 0.0020 0.0000

40.00 0.5198 0.0684 0.0001 0.0000

60.00 0.5842 0.0710 0.0000 0.0000

80.00 0.6363 0.0727 0.0000 0.0000

00.00 0.6810 0.0739 0.0000 0.0000

20.00 0.7205 0.0749 0.0000 -0.0000

CRO 2 0. EM 0.0253 EMU 10..00

EC FRACT FRACTM RMOE

RTOT

9.01597E-01

5.82711E-01

5.02142E-01

4.59972E-01

4.41198E-01

4.16203E-01
3.98797E-01

3.85494E-01
3.74769E-01

RTOT

10.00 0.1112 0.5846 0.5846 0.0045 1.27564E 00

15.00 0.1946 0.2412 0.2412 0.0006 6.62819E-01

20.00 0.3747 0.0954 0.0677 0.0000 5.19754E-01

30.00 0.4765 0.0680 0.0039 0.0000 4.60881E-01

40.00 0.5198 0.0685 0.0003 0.0000 4.41256E-01

60.00 0.5841 0.0709 0.0000 0.0000 4.16207E-01

80.00 0.6363 0.0727 0.0000 0.0000 3.98798E-01

100.00 0.6810 0.0739 0.0000 0.0000 3.85494E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74769E-01

CRO 3 0. EM 0.0253 EMU 10i.00

EC FRACT FRACTM RMOE RTOT

10.00 0.1098 0.6778 0.6778 0.0074 1.64968E 00

15.00 0.1707 0.3228 0.3228 0.0010 7.42926E-01

20.00 0.3506 0.1145 0.0982 0.0001 5.37367E-01

30.00 0.4745 0.0688 0.0059 0.0000 4.61790E-01

40.00 0.5196 0.0686 0.0004 0.0000 4.41315E-01

60.00 0.5841 0.0709 0.0000 0.0000 4.16211E-01

80.00 0.6363 0.0726 0.0000 0.0000 3.98799E-01

100.00 0.6810 0.0739 0.0000 0.0000 3.85495E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74769E-01

CRO 50. EM 0.0253 EMU 10..00

EC FRACT FRACTM RMOE RTOT

10.00 0.1086 0.7770 0.7770 0.0135 2.39776E 00

15.00 0.1602 0.4426 0.4426 0*0016 9.03142E-O1

20.00 0.3097 0.1575 0.1534 0.0004 5.72592E-01

30.00 0.4708 0.0703 0.0098 0.0000 4.63607E-01

40.00 0.5193 0.0686 0.0007 0*0000 4.41432E-01

60.00 0.5841 0.0710 0.0000 0.0000 4.16218E-01

80.00 0.6363 0.0726 0.0000 0.0000 3.98802E-01

100.00 0.6810 0.0739 0.0000 0*0000 3.85496E-01

120.00 0.7205 0.0749 0.0000 -0.0000 3.74770E-01



-97-

EFFECTIVE ENhRGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0500 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2146 0.3839 0.3839 0.1241 8.03223E-01
15.00 0.2928 0.1316 0.1316 0.0647 5.34189E-01
20.00 0.3745 0.0580 0.0580 0.0225 4.68225E-01
30.00 0.5337 0.0498 0.0287 0.0016 4.36359E-01
40.00 0.5656 0.0545 0.0177 0.0009 4.23480E-01
60.00 0.6146 0.0621 0.0089 0.000 3 4.05954E-01
80.00 0.6564 0.0670 0.0052 0.0001 3.92719E-01

100.00 0.6943 0.0704 0.0033 0.0001 3.81826E-01
120.00 0.7293 0.0727 0.0023 0.0000 3.72532E-01

CRO 20. EM 0.0500 EMU 10.>00

EC FRACT FRACTM RMOE RTOT

10.00 0.2139 0.5288 0.5288 0.2482 1.16622E 00
15.00 0.2885 0.2199 0.2199 0.1329 6.32687E-01
20.00 0.3527 0.0957 0.0957 0.0590 5.05103E-01
30.00 0.5074 0.0585 0.0541 0.0049 4.49545E-01
40.00 0.5474 0.0602 0.0342 0.0023 4.31326E-01
60.00 0.6042 0.0651 0.0176 0.000 8 4.09711E-01

80.00 0.6498 0.0689 0.0104 0*000 3 3.94831E-01
100.00 0.6897 0.0716 0.0067 0.0002 3.83130E-01
120.00 0.7260 0.0735 0.0045 0.0001 3.73390E-01

CRO 30. EM 0.0500 EMU 10..00

EC FRACT FRACTM RMOE RTOT

10.00 0.2137 0.6049 0.6049 0.3723 1.52922E 00
15.00 0.2871 0.2844 0.2844 0.2010 7.31184E-01

20.00 0.3470 0.1291 0.1291 0.0943 5.41982E-01

30.00 0.4514 0.0689 0.0689 0.0181 4.62730E-01
40.00 0.5314 0.0662 0.0494 0.0045 4.39173E-01
60.00 0.5943 0.0683 0.0260 0.0014 4.13468E-01
80.00 0.6433 0.0708 0.0154 0.0006 3.96943E-01

100.00 0.6853 0.0728 0.0099 0.0003 3.84434E-01

120.00 0.7228 0.0744 0.0068 0.0001 3.74247E-01

CRO 50. EM 0.0500 EMU 10..00

EC FRACT FRACTM RMOE RTOT

10.00 0.2134 0.6837 0.6837 0.6206 2.25522E 00
15.00 0.2860 0.3724 0.3724 0.3370 9.28178E-01

20.00 0.3429 0.1844 0.1844 0.1642 6.15738E-01

30.00 0.4195 0.0929 0.0929 0.0484 4.89101E-01

40.00 0.5058 0.0789 0.0759 0.0114 4.54866E-01

60.00 0.5764 0.0750 0.0417 0.0031 4.20982E-01
80.00 0.6309 0.0748 0.0253 0.0011 4.01167E-01

100.00 0.6766 0.0754 0.0164 0.0005 3.87041E-01
120.00 0.7165 0.0761 0.0112 0.0002 3.75962E-01



-98-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.0750 EMU 10.00

EC FRACT FRACTM RMOE

10.00 0.2848 0.2959 0.2959 0.7729

15.00 0.3437 0.1821 0.1821 0.4364

20.00 0.3783 0.1415 0.1415 0.2918

30.00 0.4204 0.1103 0.1103 0.1692

40.00 0.4525 0.0932 0.0932 0.1109

60.00 0.5116 0.0720 0.0720 0.0528

80.00 0.5825 0.0611 0.0611 0.0232

100.00 0.7526 0.0581 0.0570 0.0034

120.00 0.7903 0.0598 0.0436 0.0021

CRO 20. EM 0.0750 EMU 10<.00

L EC FRACT FRACTM RMOE

10.00 0.2846 0.3689 0.3689 1.5470

15.00 0.3432 0.2532 0.2532 0.8761

20.00 0.3772 0.2093 0.2093 0.5886

30.00 0.4178 0.1736 0.1736 0.3457

40.00 0.4476 0.1509 0.1509 0.2312

60.00 0.4974 0.1176 0.1176 0.1197

80.00 0.5445 0.0959 0.0959 0.0665

100.00 0.5983 0.0822 0.0822 0.0353

120.00 0*6838 0.0748 0.0748 0.0136

CRO 30. EM 0.0750 EMU 10..00

EC FRACT FRACTM RMOE

RTOT

9.19036E-01

6.38963E-01

5.45726E-01

4.73708E-01

4.38908E-01

4.01681E-01

3.81453E-01

3.68336E-01

3.58837E-01

RTOT

1.47308E 00
9.14084E-01

7.28747E-01

5.86945E-01

5.19529E-01

4.49294E-01

4.12872E-01

3.90498E-01

3.75194E-01

RTOT

10.00 0.2 846 0.4020 0.4020 2.3211 2.02712E 00

15.00 0.3430 0.2915 0.2915 1.3158 1.18920E 00

20.00 0.3768 0.2500 0.2500 0.8853 9.11767E-01

30.00 0.4170 0.2165 0.2165 0.5219 7.00181E-01

40.00 0.4460 0.1932 0.1932 0.3515 6.00149E-01

60.00 0.4932 0.1548 0.1548 0.1862 4.96907E-01

80.00 0.5349 0.1267 0.1267 0.1085 4.44291E-01

100.00 0.5772 0.1069 0.1069 0.0646 4.12660E-01

120.00 0.6269 0.0936 0.0936 0.0362 3.91550E-01

CRO 50. EM 0.0750 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2845 0.4331 0.4331 3.8695 3.13521E 00

15.00 0.3429 0.3316 0.3316 2.1956 1.73945E 00

20.00 0.3766 0.2964 0.2964 1.4788 1.27781E 00

30.00 0.4163 0.2707 0.2707 0.8748 9.26655E-01

40.00 0.4447 0.2509 0.2509 0.5920 7.61389E-01

60.00 0.4900 0.2113 0.2113 0.3190 5.92133E-01

80.00 0.5281 0.1773 0.1773 0.1919 5.07130E-01

100.00 0.5635 0.1504 0.1504 0.1216 4.56984E-01

120.00 0.5997 0.1299 0.1299 0.0779 4.24264E-01



-99-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SPHERES

CRO 10. EM 0.1000 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.3161 0.2532 0.2532 2.0306 1.28729E 00
15.00 0.3633 0.2171 0.2171 1.3654 9.57143E-01
20.00 0.3920 0.2060 0.2060 1.0389 8.12304E-01
30.00 0.4310 0.1948 0.1948 0.6993 6.65787E-01
40.00 0.4608 0.1836 0.1836 0.5145 5.83621E-01
60.00 0.5079 0.1605 0.1605 0.3166 4.90706E-01
80.00 0.5464 0.1400 0.1400 0.2140 4.39320E-01
100.00 0.5802 0.1229 0.1229 0.1525 4.06792E-01
120.00 0.6116 0.1090 0.1090 0.1121 3.84404E-01

CRO 20. EM 0.1000 EMU 10.00

10.00
15.00

20.00

30.00

40.00

60.00

80.00

100.00

120.00

CRO 30.

EC

0.3161

0.3631

0.3918

0.4307

0.4600

0.5063

0.5433

0.5751

0.6036

EM

10.00
15.00

20.00

30.00

40.00

60.00

80.00

100.00

120.00

CRO 50.

EC

0.3161

0.3631

0.3918

0.4305

0.4598

0.5058

0.5423

0.5735

0.6011

EM

EC

FRACT

0.2885
0.2598

0.2553

0.2543

0.2496

0.2327

0.2123

0.1924

0.1740

0.1000

FRACT

0.3027

0.2781

0.2775

0.2832

0.2840

0.2746

0.2580

0.2393

0.2207

0.1000

FRACT

0.2885

0.2598

0.2553

0.2543

0.2496

0.2327

0.2123

0.1924

0.1740

4.0628

2.7326

2.0797

1.4018

1.0337

0.6394

0.4362

0.3149

0.2360

EMU 10.00

FRACTM

0.3027

0.2781

0.2775

0.2832

0.2840

0.2746

0.2580

0.2393

0.2207

RMOE

6.0941

4.0997

3.1209

2.1047

1.5527

0.9622

0.6583

0.4773

0.3596

EMU 10.00

FRACTM RMOE

RTOT

2.25735E 00
1.59750E 00

1.30827E 00
1.01611E 00
8.52642E-01

6.68523E-01

5.67425E-01

5.04012E-01
4.60849E-01

RTOT

3.22742E 00
2.23786E

1.80423E
00

00
1.36643E 00
1.12166E 00
8.46339E-01

6.95531E-01
6.01233E-01

5.37293E-01

RTOT

10.00 0.3160 0.3150 0.3150 10.1587 5.16754E 00
15.00 0.3631 0.2947 0.2947 6.8344 3.51858E 00
20.00 0.3917 0.2981 0.2981 5.2039 2.79615E 00
30.00 0.4304 0.3116 0.3116 3.5110 2.06707E 00
40.00 0.4597 0.3195 0.3195 2.5902 1.65971E 00
60.00 0.5053 0.3211 0.3211 1.6082 1.20197E 00
80.00 0.5416 0.3126 0.3126 1.1023 9.51741E-01
100.00 0.5722 0.2989 0.2989 0.8019 7.95674E-01
120.00 0.5991 0.2830 0.2830 0.6069 6.90182E-01



-100-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1) 2 110 200

CPO 10.

10.00

15.DO

20.00

3D.0D

4D.0D

60.00

80.00

100.00

120.00

CRO 20.

10.00

15.00

20.on

30.00

40.00

60.00

80.00

lao.oo

120.GO

CRO 30.

10.00

15.DD

20.GG

30.00

40.00

60.OG

8D.00

ICO.CO

120.CO

CRO 50.

10. OC

15.00

20.00

30.00

40.OG

60.ao

80.GO

100.00

120.00

EM D.025.3

EC

0. 1760

0. 340 I

0.4267

0.4951

0.5377

0.6049

G.6595

G.7063

0.7477

EMU 3.00

FRACT

0.3 386

0.1C97

C.0730

G.0679

0.0694

C.D7I9

0.0736

0.0748

C.0758

FRACTM

0.3348

0.C9I3

0.C2C2

0.CC1C

a.Dcoi

D.CCOO

o.ccoa

D.CCOO

D.CCOO

EM 0.0253 EMU 3.CD

EC FRACT FRACTM

0.1423

G.2864

G.4ion

0.4941

0.5376

•6G49

,6595

,7063

0.

0.

0.

G.7477

G.5044

D.l7D1

C.08I7

0.0682

C.0694

C.07I9

D.0736

0.0748

G.0758

0.5C15

0.1672

0.C396

G.CDI9

O.CCDI

G.DCOD

O.DCOO

O.CCOO

D.CCOO

EM 0.0253 EMU 3.CG

EC

0.1328

0.2478

G.3942

0.4932

0.5375

0.6049

0.6595

•.7063

0.7477

FRACT

0.6G35

0 . 2 3 19

0.0912

G.0686

0.D695

0.0719

0.0736

0.0748

0.0758

FRACTM

0.6CI3

0.2313

0.0583

D.CC29

0.CD02

O.CCOO

O.DGGO

O.CCOO

O.CCOO

EM 0.0253

EC

0.1259

C.2076

0.3654

.4914

.5374

.6049

.6595

.7063

.7477

EMU 3.DC

0.

0.

0.

0,

D,

n.

FRACT

G.7I66

0.3343

n.ii22

0.0694

0.0695

0.0719

CO 7 36

G.0748

0.0758

FRACTM

0.7150

0.3338

0.C934

0.CC48

G.GC03

O.GCCC

O.CCDC

D.CCGD

O.CCOO

H/D I

RMOE

D.C006

D.DOOI

O.OCCG

0.0000

D.OOGO

O.CCDD

O.OOCC

-O.OOOD

-O.DOOO

H/D I

RMOE

0.0012

0.00D3

o.ooca

o.oaoo

O.OOGO

D.OOOD

O.OOGO

-D.OODO

-O.OCDO

H/D I

RMOE

0.0020

0.0007

O.DGGO

O.OOOD

O.DOOO

o.oaoo

O.DGDO

-0.0000

-o.aooa

H/D I

RMOE

0.0037

0.D0I3

0.0001

O.DGGO

o.caoo

O.ODOO

o.occo

-O.COGO

-0.0000

RTOT

7.88363E-01

5.455Q2E-0I

4.86985E-DI

4.52D99E-0I

4.3384DE-0I

4.09010E-0I

3.9172IE-DI

3.78522E-0I

3.67890E-0I

RTOT

1.05266E 00

5.95357E-0I

4.96832E-0I

4.52532E-0I

4.33868E-0I

4.090I2E-0I

3.91722E-0I

3.78522E-0I

3.67890E-QI

RTOT

I.31695E DO

6.4521IE-01

5.D6679E-0I

4.52966E-QI

4.33896E-0I

4.090I5E-0I

3.9I723E-0I

3.78523E-0I

3.67890E-0I

RTOT

I.84554E 00

7.44920E-0I

5.26372E-0I

4.53834E-0I

4.33952E-0I

4.09n20E-GI

3.91725E-DI

3.78524E-0I

3.67890E-0I



-101-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D I) 2 110 200

CRC 10. CM 0.050C EMU 3.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

IC.CO 0.2581 0.2815 0.2801 0.0862 7.86I51E-DI
15.DO 0.3517 0.1192 0.C97G 0.0299 5.64484E-0I
2D.00 D.4124 0.0862 0.0435 0.0117 5.D4342E-0I
3C.C0 0.4785 0.0763 0.0199 0.C037 4.62442E-0I
4C.00 0.5246 0.0749 0.0132 0.0016 4.40273E-01
6C00 0.5968 0.0747 0.CC7G 0.0004 4.12039E-01
8C.C0 0.6542 0.0752 0.CC4I O.DOOI 3.93395E-01

ICCCO 0.7027 0.0758 0.CC26 O.C001 3.79541E-0I
12C.D0 0.7451 0.0765 0.0018 O.GOCO 3.68552E-0I

CRC 20. EM 0.050G EMU 3. GO H/D 1

L EC FRACT FRACTM RMOE RTOT

IC.CO 0.2448 0.4161 0.4 157 0.1788 1.05I20E on
15.00 0.3319 0.1735 0.1612 0.0744 6.33696E-0I
2C.CO 0.3945 0.1081 0.D766 0.0299 5.3I598E-GI
3C.00 0.4648 D.0854 G.U373 0.DG9I 4.73222E-QI
4C.C0 G.5I31 0.0806 0.C254 0.0039 4.46734E-01
6C.0C 0.5891 0.0775 0.DI37 O.GOIG 4.I507DE-0I
8C.C0 0.6490 0.0768 0.CC82 0.0003 3.95069E-01

ICC.00 0.6990 0.0768 G.GC52 O.OQOI 3.80559E-G1
I2C.0G 0.7425 0.0771 O.DC35 O.DOOI 3.692I4E-0I

CRG 30. EM D.05 CC EMU 3.DC H/D 1

L EC FRACT FRACTM RMOE RTOT

IC.00 0.2401 0.4973 0.4971 0.2704 I.3I625E 00
15.CC 0.3234 0.2197 0.21IC 0. 1213 7.029D8E-0I
2C.no 0.384 3 0.1292 0.IC38 0.0513 5.58854E-Q1
3C.D0 0.4544 0.0945 G.0526 0.0159 4.840GIE-GI
4C.00 0.50 32 0.0864 O.C367 0.DG67 4.53I95E-0I
6C.00 0.5RI8 0.0804 0.C202 0.0016 4.I8ID2L-0I
8C.CD 0.64 39 D.G785 0.0122 0.0005 3.96744E-0I

ICC.00 0.6955 0.0 7 79 D.CC78 0.0002 3.81578E-GI
I2C.CD 0.7399 0.0778 C.GC53 n.naci 3.69875E-0I

CRC 50. EM 0.G50C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOL RTOT

IC.CO Q.2363 0.5901 0.5900 0.4530 I.84635E QD

)5.D0 0.3158 0.2910 0.2e53 0.2162 8.4I332E-GI
2C.00 0.3 737 0.1672 D.1482 0.C975 6.13365E-01
3C.O0 D.4405 CI 126 0.D788 0.0324 5.05560E-DI
4C.0D 0.4879 D.0983 0.0567 0.0141 4.661I6E-QI
6C.00 0.5685 D.0863 0.0327 0.0D34 4.24165E-DI
8C.DD 0.6342 0.0818 0.C200 0.G010 4.00D93E-CI

ICCCO 0.6885 0.0800 0.0129 D.D004 3.836I6E-0I
12C.00 0.7548 0.0792 0.CD88 0.00D2 3.71199E-QI



-102-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM iCYLINDERS (1H/D 1 ) 2 11

CRO 10. EM D.075C EMU 3.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.CO 0.3105 0.2414 0.2313 0.4491 9.76446E-0I

15.DO 0.3672 D.l719 Q.I489 0.2616 7.2904IE-0I

20.DD 0.4013 0.1501 0.1210 0.1800 6.36653E-DI

30.00 0.448D 0.1324 0.C982 0.1043 5.509I5E-0I

40.DO 0.4857 0.1215 0.084D 0.0668 5.038I9E-DI

60. OD 0.5508 0.1071 D.0634 0.0311 4.49635E-01

80.00 0.6082 0.0985 0.0491 0.0159 4.I8I62E-DI

IOD.00 0.6598 0.0931 D.D387 0.0087 3.9696DE-0I

120.00 0.7U67 0.0897 O.D308 0.0050 3.8I365E-0I

CRO 2D. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.3059 0.3)25 0.3D65 0.9212 I.43186E 00

15.OD 0.3621 0.2307 0.2149 0.5431 9.628I4E-0I

20.OD 0.3951 0.2D36 0.1824 0.3779 7.9622DE-0I

30.00 0.4387 0.1803 0.1546 0.2253 6.50I67E-01

40.00 0.4728 0.1640 0.1355 0.1491 5.73825E-0I

60.00 0.5311 0.1396 D.IC63 D.0742 4.90263E-0I

80.00 0.5831 0.1231 0.D85I 0.0402 4.44604E-0I

ICO.00 0.6317 0.1 1 18 0.069D 0.0227 4.15399E-01

120.00 0.6779 0.IG4I 0.C565 0.0133 3.9484DE-0I

CRO 30. EM D.075C EMU 3. DO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.3043 0.3495 0.3451 I.394C I.88728E OD

15.00 0.3602 0.2669 0.2545 0.8258 I.J9659E OD

20.00 0.3927 0.2395 0.2225 0.5774 9.55787E-DI

30.00 0.4349 0.2159 D.1947 0.3485 7.494I9E-0I

40.00 0.4674 0.1979 0.1741 0.2339 6.4383IE-01

60.DD 0.5219 0.168D 0.1401 D.1206 5.30890E-DI

80.00 0.5699 0.1459 0.1141 0.0679 4.7I046E-0I

lao.DO 0.6149 0.1299 0.0941 D.D399 4.33837E-01

120.00 0.6584 D.l184 0.0783 0.D24C 4.083I5E-DI

CRO 50. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

ID.00 0.3030 0.3876 0.3848 2.3394 2.798I2E 00

15.00 0.3586 D.3087 0.3001 1.3920 1.66413E 00

20.00 D.39D7 0.2844 0.2721 0.9775 J.27492E 00

30.00 0.4315 0.2649 0.2489 D.5963 9.47923E-0I

40.00 0.4625 0.2479 0.2295 0.4D56 7.83843E-0I

60.00 0.5133 0.2142 0.1922 0.2162 6. I2I45E-0I

80.DO 0.5568 0.1858 0.1606 0.I27D 5.23930E-0I

100.00 0.5968 0.1632 0.135G 0.0784 4.707I4C-DI

120.00 0.6355 0.1459 0.1144 0.0496 4.35264E-01

D 20D
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1) 2 110 200

CRG 10. EM O.ICOC EMU 3.GG H/D I

L EC FRACT FRACTM RMOE RTOT

1C.00 0.3346 0.2246 0.2173 1.1137 I.3733IE 00
15.00 0.3793 0.2D41 0.1875 0.794C I.D7048E 00
2C.C0 0.4080 0.1991 D.I 783 D.6237 9.26039E-0I
3C.D0 0.4499 D.1934 0.1686 0.4314 7.674I2E-0I
4C.00 0.4831 0.1864 0.1592 D.3205 6.74247E-GI
6C.C0 0.5374 0.171] 0.1404 0.197) 5.65642E-0I
8C.00 0.5828 0.1573 0.1238 0.I3J4 5.03276E-0I

1CC.0D 0.6233 0.1456 0.1C96 0.09)6 4.62376E-01
12C.00 0.6607 0.1360 0.C976 0.0658 4.33282E-0I

CRC 20. CM 0.1CCC EMU 3.GD H/D I

L EC FRACT FRACTM RMOE RTOT

IC.CO D.3323 G.2652 0.2611 2.2514 2.23279E UO
15.00 0.3770 0.2478 0.2375 1.6068 1.64832E 00
20.CO 0.4G54 0.2469 0.2334 1.2652 1.37603E 00
3C.00 0.4461 D.2474 D.2306 0.8817 I.08335E 00
4C.nD 0.4779 0.2438 0.2249 D.66D9 9.I4718E-0I
60.00 D.5288 C2300 D.2D79 0.4149 7.22277E-0I
8C.00 D.5706 0.2140 0.1895 0.2831 6.1483IE-QI

ICCCO 0.6073 0.1986 0.1719 D.2028 5.46230E-DI
12C00 0.6406 0.1846 0.1560 0.1499 4.98673E-0I

CRC 30. EM 0.100C EMU 3.DO H/D I

L EC FRACT FRACTM RMOE RTOT

1C.00 0.3315 0.2834 0.2eD5 3.3894 3.09227E 00
15.OD 0.3763 0.2690 0.2615 2.4198 2.226I7E 00
2C00 0.4045 D.27I3 0.2612 1.9072 I.82603C 00
3C.CD 0.4446 0.2769 0.2642 1.3333 1.3992PE 00
4C.D0 G.4759 0.2773 0.2627 1.0D26 1.I5519E 00
6C0G 0.5256 0.2682 0.2506 0.6342 8.789I3E-0I
8C.0G 0.566C C.2538 0.2339 0.4367 7.26387E-QI

1CC.00 0.6009 0.2380 0.2161 Q.3I63 6.30084E-DI
12C00 0.6323 0.2225 0.1989 0.2368 5.64065E-U]

CRC 50. EM O.IOOC EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

IC.CG 0.3308 0.3001 0.2983 5.6666 4.81I24E 00

15.CO 0.3756 0.2895 0.2846 4.0473 3.38185E 00

2C.C0 0.4037 0.2956 0.2890 3.1931 2.7260IE ao

3G.C0 0.4435 D.3D87 o.3caa 2.2 363 2.03115E ou

4C.C0 0.4743 G.3I50 0.3C49 1.6863 1.63613E ao

6C.C0 0.5229 D.3I45 0.3CI9 1.0741 1.I92I8E ao
8C.00 0.5620 0.3054 D.2908 0.7455 9.49498E--Dl
1CC.00 0.5953 0.2922 0.2758 D.5453 7.9779IE--ai
12C.CG 0.6250 0.2775 0.2595 0.4127 6.94848E--01
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FFECTIVE ENERGY CUTOFFS FOR CADMIUM iCYLINDERS (1H/D 1) 2 11

CRO 10. EM 0.0253 EMU 5.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

10.CO 0.1770 0.3362 D.3361 0.0006 7.85436E-0I

15.OD 0.3406 0.1093 0.C9I4 O.OOOD 5.45I27E-DI

2D.0D 0.4268 0.0729 0.D202 O.ODCO 4.86934E-0I

30.00 0.4951 0.0679 0.0010 O.DOOO 4.52097E-0I

40.DO 0.5377 0.0694 O.OCOI D.OODO 4.33840E-0I

6D..DD D.6049 D.07I9 D.CCCO D.ODOO 4.090I0E-0I

80.00 0.6595 0.0736 O.CCOO 0.0000 3.9I72IE-DI

100.00 0.7D63 0.0748 a.coao -O.DDOD 3.78522E-DI

120.00 0.7477 0.0758 O.CCGO -D.OODO 3.6789DE-0I

CRO 20. EM 0.D253 EMU 5.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.OD 0.1425 0.5030 0.5D29 0.D0I2 I.D4973E DD

15.OD 0.2868 0.1696 C1673 0.00D3 5.94982E-0I

20.DC 0.4101 D.08I7 0.0396 0.0000 4.96780E-0I

30.00 0.4941 D.0682 0.CC19 O.OODO 4.5253IE-0I

40.00 0.5376 D.0694 O.CCOI O.COCO 4.33868E-0I

60.CD 0.6D49 D.0719 D.CCCO o.oaoo 4.090I2E-0I

80.00 0.6595 0.0736 D.CCOO D.DCOO 3.91722E-0I

100.00 0.7063 0.0748 O.CCOO -O.OOOD 3.78522E-0I

12D.D0 0.7477 0.0758 O.OCOD -D.OOOD 3.67890E-OI

CRO 30. EM 0.0253 EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1329 0.6026 0.6026 0.0020 I.3I402E 00

15.GO 0.2481 0.2315 0.2314 0.0007 6.44836E-0I

20.00 0.3943 0.0912 0.0583 0.0000 5.06627E-0I

30.00 0.4932 0.0686 0.CC29 o.oaco 4.52965E-0I

40.00 D.5375 0.0695 0.CC02 O.DOOO 4.33896E-0I

60.ao D.6D49 0.0719 O.DCOD D.OOOO 4.090I5E-01

so.aa D.6595 C.0736 O.COOD O.ODDD 3.9I723E-UI

lao.oo 0.7063 G.0748 O.CCOG -O.OCOO 3.78523E-DI

120.00 0.7477 0.0758 O.OCOO -O.OODO 3.6789OE-0I

CRO 50. EM 0.D25 3 EMU 5.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.1259 0.7161 D.7161 0.DD37 I.8426IE 00

15.00 0.2D77 0.3340 0.334D 0.C013 7.44545E-0I

20.00 0.3655 0.1122 O.C935 0.0001 5.26320E-0I

30.00 0.4914 D.0694 0.GC48 O.DOOO 4.53833E-0I

40.DD D.5374 0.0695 0.CC03 D.OOOO 4.33952E-0I

60.OD D.6049 0.0719 O.CCDD O.OODO 4.09020E-0I

80.00 0.6595 0.0 736 O.CCOC O.DOOO 3.9I725E-DI

100.no 0.7063 0.0748 O.CCOO -0.0000 3.78524E-0I

120.aa 0.7477 0.0758 o.ccaa -O.OODO 3.6789nE-0l
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1) 2 110 200

CRC 10. EM 0.050C EMU 5.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

JC.00 0.2582 G.28I0 0.2804 0.0862 7.85529L-0I
15.OD 0.35 18 C.1191 0.C97J 0.0299 5.64399E-0I
2C.0D 0.4124 C.D862 0.D435 0.0117 5.D4329E-01
3C0C 0.4785 C.0763 0.0199 0.0U37 4.62442E-01
4C.D0 0.5246 C.0749 0.G132 a.oni6 4.40273E-0I
6C.00 0.5968 C.0747 0.DC7C 0.0U04 4.I2039E-UI
8C.0D 0.6542 0.0752 0.CC41 O.OODI 3.93395E-0I

1CC.CG D.7027 C.0758 C.CC26 0.0D01 3.79541E-QI
I2C.0D 0.7451 D.D765 0.CC18 o.oaoo 3.68552E-0I

CRC 20. EM G.D50C EMU 5. no H/D 1

L EC FRACT TRACTM, RMOE RTOT

IC.CG n.244D 0.4 158 0.4158 0.1792 1.05058E aa
15.CC 0.3319 C 1 735 0.1612 0.0744 6.33611E-0I
2C.CG 0.3945 C. 108 1 0.0766 C0299 5.3I585C-0I
3C.DD D.464H G.0854 CC373 0.D09I 4.73221E-0I
4C.0G 0.5131 CD806 D.G254 O.CG39 4.46734E-0I
6C.C0 0.5891 CD 775 0.CI37 a.acic 4. I5070C-0I
8C.C0 0.6490 0.0768 D.CC82 0.0003 3.95G69C-ai

1CC.CG 0.6990 D.D768 0.CC52 O.ODQI 3.80559E-0I
12C0C D. 7425 CD 77 1 0.CC35 o.oaoi 3.69214E-DI

CRO 30. EM 0.05CC EMU 5. CD H/D 1

L EC FRACT FRACTM RMOE RTOT

ICOO 0.2 39 1 0.4972 0.4972 0.271C I.31563E an
15.CG 0.3234 0.2196 D.2110 D. 121 3 7.D2824E-DI
2C0D 0.384 3 0.1291 0.IC38 0.05 13 5.5884IE-0I
3C.CG 0.4544 0.0945 0.L526 0.0159 4.840JIL-GI
4CGG 0.5032 0.0864 C C 3 6 7 C.D067 4.53195E-0I
6CCC 0.5818 G.0804 0.D2D2 0.0UI6 4.181G2L-DI
8C.GD 0.6439 0.0785 0.CI22 0.DCC5 3.96744E-0I

1CD.0Q 0.69 55 D.0779 0.CC78 0.CGC2 3.815 78E-0I
12C.0D 0.7399 0.G778 D.CC53 0.0001 3.69875E-0I

CPC 50. EM 0.050C EMU 5.0U H/D 1

L EC FRACT FRACTM RMOE RTOT

icon 0.2355 0.5901 0.5901 Q.4538 I.84573E DD
15.GG 0.3158 0.29D9 0.2853 0.2162 8.4I248E-QI
2C00 0.3737 G.l672 0.1482 0.0975 6.I3352E-DI
3C.C0 0.44D5 0.1126 0.0788 0.0324 5.0556GE-GI
4C.00 n.487? 0.0983 0.0567 0.DI4I 4.661I6E-CI
6C.00 0.5685 0.0863 0.D327 0.0034 4.24165E-DI
8C.00 0.6342 u.neid G.G2CG a.coio 4.C0093E-01

IOL.DC D.6885 a.aecn 0.0129 o.ono4 3.836I6C-QI
I2C.0D 0.7348 D.0792 0.CD88 0.0D02 3.71199E-DI
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 1) 2 11

CRO 10. EM 0.0750 EMU 5.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.GO 0.3067 G.2335 C.2335 D.4807 9.44193E-0I

15.00 0.3 729 0.1609 C 1609 0.25ID 7.09997E-0I

20. 00 0.4C67 D.l422 0.1293 0.1723 6.24706E-0I

30.00 0.4516 D.l28 3 0. ICI8 0.1011 5.4573GE-0I

40.OC 0.4881 0.1194 0.0855 0.0654 5.0I395E-0I

60.GO 0.5517 C1065 0.C638 0.D308 4.49038E-0I

80. GG 0.6085 0.0984 0.0492 0.DI58 4.I8001E-0I

ICG.00 0.6599 C.093I 0.D387 0.0086 3.969I4E-0I

120.00 0.7D67 C.G897 0.0308 D.0050 3.8I35IE-0I

CRO 20. EM C.075C EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.3037 G.3C92 0.3092 0.9782 I.3996IE 00

15.OC 0.3641 0.2234 0.2234 0.5391 9.43770E-0I

20.DD 0.3981 0.1978 C1905 0.3694 7.84273E-0I

30.00 0.44G6 CI 769 0.1584 0.2217 6.44982E-0I

40.OG 0.4742 D.l622 0.1374 0.1474 5.7I4D1E-0I

60.DC D.5317 0.1390 0.IC67 0.0 738 4.89665E-0I

8C0D 0.5833 0.1229 CG8 52 0.U40I 4.44443E-0I

100.00 0 .6 3 J 9 a. 1118 0.C691 0.0227 4. 15353E-0I

120.00 0.6780 0.1041 0.C565 0.0132 3.94826E-0I

CRO 30. EM 0.D75C CMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.3027 0.3 4 78 0.3478 1.4754 I.85503E 00

15.DD 0.3613 C 2 6 1 4 0.2614 0.8262 1.17754E 00

20.00 0.3947 0.2350 0.2299 0.5686 9.43840E-G1

30.DO 0.4362 0.2132 0.1984 0.3447 7.44234E-0I

40.00 0.4683 Q.1963 D.17 59 0.2323 6.4I4C7E-0I

6D.00 0.5223 0.1675 0.I4D5 0.12D1 5.30293E-DI

80.oa 0.5701 0.1457 0.1142 D.0678 4.70885E-0I

100.DO 0.6l5n CI 299 0.G941 0.0399 4.33 79IE-0I

120.na 0.6584 CI 184 0.0783 0.0240 4.0830IE-QI

CRO 50. EM 0.075C EMU 5.GG H/D 1

L EC FRACT FRACTM RMOE RTOT

10. OD 0.3020 0.3869 0.3869 2.4693 2.76586E OD

15.00 0.3592 0.3052 0.3052 1.4002 I.645D9E 00

20.OD 0.39)9 C28I4 0.2781 0.9686 1.26297E 00

3D.DO G.4324 0.2631 0.2523 0.5923 9.42738E-0I

40. 00 0.4631 0.2466 0.2312 C4D39 7.8I4I9E-GI

60.00 0.5135 0.2 138 0.1926 0.2157 6.1I548C-0I

8D.D0 0.5568 P.1856 0.I6C7 0.1269 5.23769E-0I

100.00 0.597D 0.1632 a.1351 0.0783 4.7Q668E-0I

120.00 0.6355 D.1459 0.1145 D.0496 4.3525CE-0I

0 200
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EFFECTIVE ENERGY CUTOFFS FCR CADMIUM CYLINDERS (H/D I) 2 110 200

CKC 10. EM O.IOCG EMU 5.GO H/D I

L CC FRACT FRACTM RMCE RTOT

ICOG 0.3313 0.2220 0.2220 1.3011 I.29850E DO
15.CC 0.3777 0.1949 0. 1949 G.8772 1.01I80E aa
2C.00 0.4077 CJ 872 0.1872 D.6651 8.79137E-OI
3C.CG G.4526 cieaa a.leoo D.4367 7.36090E-0I
4C.C0 0.4905 D.l7 38 0.1738 0.3084 6.524I7E-0I
6C.C0 D.5447 C.I 627 0.1499 0.1885 5.5415IC-0I
8C.00 0.5P85 CI 51 7 C 1291 0.1267 4.9682IE-0I

1CC.0C 0.6277 C.l42D 0. 1 127 0.0891 4.586G2E-QI
I2C.G0 0.6641 0.1337 0.C993 0.0644 4.3I0I5E-0I

CRC 20. CM 0.1ICCC EMU 5.GO H/D 1

L EC FRACT FRACTM RMOE RTOT

ICGC U.3 305 G.2652 0.2652 2.6119 2.I5 798E aa
15.GO 0.3761 0.2437 0.2437 1 .7704 I.58965E DO
2C.0D 0.4050 G.24D7 0.2407 1 .3518 I.329I3E DO
3C.C0 0.4470 0.2395 0.2395 0.9042 I.D52G2E GO
4CC0 0.4807 0.2357 0.2357 0.6565 8.92888F-0I
60.00 0.5327 0.2240 0.2169 0.4054 7.10787L-CI
8C.C0 0.5737 0.2D98 0.1949 0.2779 6.08377E-0I

ICC.00 0.6096 C 1957 0.1752 0.1998 5.42456E-0I
12C.C0 0.6424 0.1826 D.I58G 0.1482 4.96407E-GI

CRC 30. EM 0.IGOC EMU 5.Da H/D 1

L EC FRACT FRACTM RMOE RTOT

1C.DG 0.3303 0.2837 0.2837 3.9232 3.01746E aa
1 5.00 D.3756 0.2664 0.2664 2.6639 2.I6749E 00
2CCG 0.4042 0.2672 0.2672 2.0379 I.77912E GO
3C.CC 0.4452 0.2716 D.27I6 1.3716 1.36796E aa
4C.CG C4776 0.2715 0.2715 1.0041 I.I33 36E 00
6G.0D 0.5282 0.2636 0.2586 0.6246 8.67423E-GI
8C.00 0.5680 0.2504 0.2389 0.4315 7. I9932E-0I

1CC.00 0.6025 0.2356 0.2193 0.3133 6.26310E-DI
12C0D C 6 335 0.2208 0.2C09 0.2351 5.61798C-GI

CRC 50. EM n.IOOG EMU 5. DO H/D 1

L EC FRACT FRACTM RMOE RTOT

ICOQ 0.330 1 0.3Dn7 0.3007 6.5451 4.73642E 00
15. CO 0.3 752 C2882 D.2882 4.4507 3.323I8E 00
2C.00 0.4035 0.2935 D.2935 3.4105 2.6791 IE 00
3C00 0.4437 0.3054 0.3C54 2.3D62 I.99983E 00
4C.00 D.475? 0.31 15 0.3115 1.6982 I.6I430E OD
6C.CG 0.5245 0.31 16 D.3D84 1.0641 I.I8069E 00
8C.00 0.5632 D.3031 0.2951 0.7401 9.43043C-0I

ICCOO C5963 0.2905 0.2787 0.5420 7.940I8E-0I
I2C.00 C6258 0.2763 C.26I4 0.4J07 6.92582E-0I
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H,7D 1 ) 2 11

CRO 10. EM 0.0253 EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.OG 0.1320 0.3 364 0.3364 0.DD07 7.84624E-0I

15.GO D.3408 0.1092 0.C9I4 o.oaoo 5.4501IE-DI

20.00 0.4268 0.0729 Q.C202 D.OODO 4.869I4E-DI

30.00 H.495I 0.0679 O.CDIO O.OODO 4.52097E-0I

40.00 0.5377 0.0694 O.OCOI O.OODO 4.33840E-DI

60.CD 0.6D49 0.0719 a.ccao o.ooon 4.09ai0E-GI

80.00 0.6595 0.0736 O.CCOO D.ODDD 3.9172IE-UI

100.00 0.7063 0.0748 a.ccao -o.oaoo 3.78522E-0I

120.on 0.74 7 7 0.0758 o.ccco -O.ODOO 3.6789DE-DI

CRO 20. CM D.D25 3 EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

10. OG D.I233 D.503I 0.5031 0.0016 I.04892E 00

15.00 D.2869 0.1695 0.1673 0.0003 5.94866E-0I

20.00 D.4I0I 0.0817 Q.D396 0.0000 4.9676IE-0I

30.00 0.4941 D.0682 0.DD19 O.DOCO 4.5253IE-0I

40.00 Q.5376 C0694 D.CCGI O.OOCO 4.33868E-0I

60.00 D.6049 G.07I9 O.CCOO D.CGCG 4.090I2E-GI

80.QD 0.6595 C.G736 D.CGCG o.oaoo 3.91722E-GI

ICC GO C.7G6 3 G.0748 a.ccca -o.oaoo 3.78522E-OI

120.00 0.7477 D.0758 G.CCOO -O.CGDG 3.6789CE-0I

CRO 30. EM 0.C25 3 EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0. I2C9 0.6C27 G.6C27 0.0026 1.31321E 00

15.OC Q.2296 0.2314 G.23I4 0.0007 6.44720E-UI

20.0D 0.394 3 0.0911 O.C583 O.GOGO 5.066D8E-01

3D.GO C.4932 0.0686 0.CC29 G.DGCO 4.52964E-0I

40. CG 0.5375 D.0695 C.CCD2 O.DGGO 4.33896E-0I

60.00 G.6049 0.0719 G.CCGG C.OGOO 4.D90I5E-QI

80.00 0.6595 D.0736 a.ccao 0.0000 3.91723E-0I

100.00 0.706 3 0.D748 O.CCQC -n.oaco 3.78523E-0I

120.00 0.7477 0.D758 O.OODO -Q.OGOO 3.67890E-01

CRO 50. EM 0.0253 EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1 192 0.7162 0.7162 0.0047 I.84I8DE 00

15.00 0.1841 0.3340 0.334C 0.C0I3 7.44429E-0I

20.00 0.3655 0.1122 D.C9 3 5 0.GQ01 5.263UIE-0I

30.00 D.4914 0.0694 0.CC48 o.oaao 4.53832E-0I

40.00 0.5 374 0.0695 CCCC3 0.0000 4.33952E-DI

60.00 0.6049 O.C7I9 C.CCOC 0.0000 4.09020E-0I

80.00 D.6595 0.0736 o.ccaa O.OOCO 3.9I725E-0I

100.00 D.7D63 D.0748 o.ccan -o.aoon 3.78524E-0I

120.00 0.7477 D.0758 o.ccaa -n.aocc 3.6789nE-OI

0 200
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D I) 2 I 1 0 200

CRC IG. EM C05GC EMU 10. GO H/D I

L EC FRACT FRACTM RMOE RTOT

IC • CO 0.2328 C3C92 0.3G92 0.IG79 7.04065h -Dl
1 5 • CC D.3175 CC960 0.C96C O.L'481 5.D3174E -01
2C • CG 0.4293 0.0507 0.05D7 0.GC96 4.56399E -01
3C .OG n.5467 C05I8 D.C238 0.0012 4.30934E -Gl
4C .GO 0.5791 0.0569 0.0148 D.DU07 4.18406E -Dl
6C .00 a. 6 3 1 2 0.0644 0.CC73 0.0002 4.00547E -Dl
8C .00 D.676I 0.0691 0.CC42 O.CDOl 3.86940E-Gl

1 CC .00 D.7I68 C.D721 0.CC27 cocao 3.75767C-ai
12C • CO 0.7543 0.0741 O.COI8 o.oaoo 3.66285E -01

CRC 20. EM 0.05DC EMuio.no H/D 1

L EC FRACT FRACTM RMOE RTOT

IC .OD D.2316 C.449I 0.4491 0.2160 9.691I6E -Gl
15 .CD 0.3ICG D.l64C 0.1640 0.IQ26 5.72386E--Gl
2C .DO 0.3789 0.D776 0.G776 D.D396 4.83655E--Gl
3C,.DO C5238 0.0593 0.0454 0.0036 4.417I4E--01
4D,.00 0.5633 G.06I8 0.0288 0.0017 4.24867E--Gl
6C..00 0.6223 D.067D C.CI45 0.0006 4.03576E--Gl
8C,.CO C67D5 0.07G6 0.CC84 0.0CG2 3.R86I4E--01

ICC,.00 0.7130 0.0731 CCC53 o.caai 3.76786E--01
1 2C.. OG C7516 0.0748 O.C036 a.aoao 3.66947E--ai

CRC 3D. EM COG'DC EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

IC.,CG 0.2312 G.5290 0.5290 0.3242 I.2 34I7E aa
15..OG D.3D78 0.2176 0.2176 0.1567 6.41598E--01
2C 00 0.3690 0. IC35 0.IC35 C 06 73 5. 1091 IE--01
3C OG 0.5046 G.G672 0.0646 0.0074 4.52493E--ai
4C CO C.5490 C.0669 0.0419 0.00 3 3 4.3I328E-•Ul
6C. OG C.6 138 0.0696 0.G2I5 o.oaic 4.D66I0E-•01
8C CG C665G 0.0722 0.CI25 0.0004 3.90289E-•01

ICC ao C7093 0.0741 0.CC79 0.0002 3.778C5E-•ai
1 2C 00 0.7490 G.0755 0.CC53 o.aaoi 3.676U9E-•ai

CRC 50. EM 0.0500 EMUICOC H/D 1

L EC FRACT FRACTM RMOE RTOT

IC. 00 D.2309 0.6 167 0.6167 0.54H4 1.76427E 00
15. OD 0.3060 0.2964 0.2964 0.2647 7.8GD22E-ai
20. OD G.3622 0.1488 0. 1488 0.1216 5.65422E- Gl
3C CD 0.4450 0.0859 0.0859 0.0314 4.74052E- 01
4C DD G.525I 0.0776 0.0654 a.aa8o 4.44249E- a i
6C CC C.5980 0.0751 0.0348 0.D02I 4.12672E-01
8C GO 0.6545 0.D753 CD206 0.0D07 3.93638E-01

ICC CO 0.7020 0.0761 a.ci3i 0.0003 3.79842C-01
12C oa 0.74 38 0.0768 CCG88 n.ooai 3.68932E- 01



-IN

EFFECTIVE ENERGY CUTOFFS FCR CADMIUM CYLINDERS (H/D 1) 2 110 200

cro in. EM 0.075C EMUICOD H/D 1

i EC FRACT FRACTM RMOE RTOT

10.00 0.3013 C.2599 0.2599 0.6644 8.20105E-OI

15.00 0.3575 0.1653 0.1653 0.3716 5.97I64E-0I

20.00 0.3901 0.1322 D.1322 0.2502 5.2I679E-0I

30. DO 0.4326 0.1039 0.1039 0.1435 4.58856E-0I

40.D0 D.4669 D.0872 0.C872 0.0917 4.27I67E-DI

60.00 0.5346 0.0675 0.D675 O.D40D 3.93088E-0I

80.00 0.6371 0.0589 0.C589 0.0126 3.74436E-0I

100.00 0.7766 0.0595 D.D485 0.0025 3.62I85E-UI

120.CO 0.8147 D.06I5 0.0367 D.O0I6 3.53179E-QI

CRO 20. EM 0.075G EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

10. OD 0.3011 D.3337 0.3337 1.3305 I.27552E 00

15.00 0.3568 D.2 358 0.2358 0.7475 8.30937E-0I

20.00 0.3887 0.1995 0.1995 0.5060 6.8I246E-0I

30.0D D.4292 0.1655 0.1655 0.2951 5.58I08E-0I

40.00 D.4604 0.1422 0.1422 0.I94D 4.97173E-OI

60.00 D.5143 D.IC92 D.1C92 D.0962 4.337I6E-DI

80. OD 0.5688 0.0890 0.D89G 0.0495 4.00878E-0I

100.DD 0.642U 0.0775 0.0775 0.0215 3.80624E-0I

120.00 D.7645 0.0 738 0.0685 0.0054 3.66654E-DI

CRO 30. EM 0.0750 EMUICCG H/0 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.3DI0 0.3687 0.3687 1.9964 I.73094E 00

15.00 0.3565 0.2754 0.2754 1. 1231 I.06471E DO

20.00 0.3883 D.24I2 0.2412 0.7618 8.408I3E-0I

30.00 0.4282 0.2D86 0.2D86 0.4466 6.57361E-0I

40.00 0.4 58 3 G.1838 0.1838 0.2961 5.67I8DL-0I
60.00 0.5085 0.1443 0. 1443 0. 1516 4.74343E-DI

80.CO 0.5548 0. 1 170 0.1I7C D.0843 4.2732DE-ai

100.OD 0.6Q55 D.0989 0.D989 0.0461 3.99062E-0I

120.GO 0.6774 0.0880 D.D880 0.02D5 3.80I29E-UI

CRO 50. EM 0.0750 EMUICCG H/0 1

L EC FRACT FRACTM RMOE RTOT

10.OD 0.3009 D.4C23 0.4C23 3.32 94 2.64I77E 00

15.00 0.3564 0.3183 0.3183 1.8 743 I.53225E DD

20.CO 0.3879 0.2903 0.2903 1.2732 1.I5995E 00

30.00 C4273 D.2648 0.2648 0.7497 8.55865E-0I

40. OD 0.4567 0.2422 0.2422 0.5004 7.07192E-0I

60.no 0.5042 0.1992 0.1992 0.2623 5.55598E-0I

80.00 0.5452 0.1644 0.1644 0.I53D 4.80204E-0I

100.00 n.5848 0.1382 0.1382 0.0929 4.35939E-01

I20.0D n.6282 0.1193 0.1193 0.0554 4.0 70 79E-UI
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D I) 2 110 20D

CRC ID. EM 0.1GCC EMUIO.DO H/D I

L EC FRACT FRACTM RMOE RTOT

10.00 0.3299 0.2417 0.2417 1 .8137 1.17659E 00
15.CD D.3749 0.2134 0.2134 1.2222 8.9445IC-DI
20.00 0.4030 0.2G4I 0.2C41 D.9289 7.66103E-0I
3C.C0 0.4427 0.1917 0.1917 0.6187 6.3I057E-0I
4CD0 0.4735 C.I 786 0.1786 0.4502 5.54617E-0I
6C.00 0.5227 D.1533 D.1533 D.27I5 4.6886IE-QI
8C.CG 0.5632 CI 319 0. 1319 0.1801 4.2I902E-0I

1CC.D0 0.5994 D.l 148 0.1148 0.1258 3.92364E-0I
12C.D0 0.6337 0.1012 0. ICI2 0.0905 3.72I05E-0I

CRC 20. F.M 0.1ICOC EMU1CGG H/D 1

L EC FRACT FRACTM RMOE RTOT

ICCD 0.3299 D.2792 0.2792 3.628C 2.03607E 00
15.00 0.374 7 0.2588 0.2588 2.44 66 1.47229E 00
2C.C0 0.4027 0.2565 0.2565 1.8604 1 .2I6I0E DO
3C.00 D.4422 G.2542 D.2542 1.2413 9.46992E-0I
4C.00 0.4725 G.2472 0.2472 0.9054 7.95088E-0I
6C.C0 0. 5206 C 2 264 0.2264 C5499 6.25496E-0I
8C.QD G.5592 0.2C34 D.2C34 D.3693 5.33458E-0I

1GC.GD D.5926 0. 1820 D. I82C 0.2627 4.762I8E-0I
i2C.no 0.6229 CI 630 0.I63C 0.1939 4.37496E-0I

CRC 30. em n. i Doc EMuicaa H/D 1

L EC FRACT FRACTM RMOE RTOT

ICOG 0.329P 0.2944 0.2944 5.4431 2.89555E 00
is.on 0.374 7 D.27B7 0.2787 3.6707 2.050I4E 00
2C.00 0.4G26 0.2 80 3 0.2603 2.7932 I.66609E DO
3C.00 G.442H C.2852 C2652 1.8646 1.26293E GO
4C.00 0.4 722 C2 839 C2839 1.3606 I.03556E 00
6C.QC G.5I99 C27CI 0.27DI 0.8283 7.82132E-0I
8C.0C C.55 79 C.25D2 0.2502 G.5584 6.45G14E-QI

1CCCC 0.5905 D.2292 D.2292 0.3994 5.6007IE-GI
12C.C0 Q.6I95 G.2G88 C2C88 0.2972 5.G2888E-GI

CRC 50. em a. i GDC EMUICCG H/D 1

L EC FRACT FRACTM RMCE RTOT

ICOD C3298 G.3D79 D.3C7 9 9.G7I8 4.6I452E 00

is.ca G.3746 C2969 C.2969 6.1192 3.20582C DC
2C.G0 0.4G26 n.30 3.3 C3D33 4.6553 2.56608E an
3C.00 0.44 19 D.3I66 D.3166 3.IG9I I.89480E OC
40.00 0.4720 0.3225 0.3225 2.2708 I.5I650E an
6C.C0 D.5193 C.32GU D.32DC 1.3857 I.0954DE UO
8C.00 0.5569 0.30 7 7 0.30 7 7 D.9364 8.68I25E-QI

iccao 0.5387 Q.29D8 0.2908 0.67 3D 7.27779E-CI
12C.0D 0.6169 0.2723 0.2723 0.5C34 6.3367IL-UI
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I 0 20DFFECTIVE ENERGY CUTOFFS FOR CADMIUM ICYLINDERS ( H/D 2) 2 2 1

CRO 10. EM 0.025 3 EMU 3. CO H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0.1851 Q.3197 0.3161 0.00D6 7.60968E-01

15.OD 0.3501 0.1064 D.0849 O.ODDD 5.37655E-0I

2D.on 0.4344 0.0734 0.0189 D.OOOO 4.82647E-0I

30.00 0.5031 0.0689 D.CC09 0.0000 4.48513E-0I

40.00 D.5465 0.0705 D.OCOI 0.0000 4.3032IC-UI

60.DD 0.6153 0.0730 D.CCOO 0.0000 4.05570E-OI

80.00 0.6710 D.D746 O.DCOD O.ODDO 3.88348E-0I

1C0.0D 0.7189 0.0759 O.CCOO -0.0000 3.752D5E-0I

12C.00 D.7612 D.0768 O.CCOO -O.OOOD 3.64623E-UI

CRO 20. EM D.D253 EMU 3.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1474 0.4829 0.48D2 0.0011 1.00179C DO

15.OD 0.298D 0.1608 D.1564 0.0003 5.83327E-UI

20. DD 0.4185 0.0816 0.0371 0.0000 4.9177DE-QI

30..00 D.5022 0.0693 D.CCI8 O.DOOO 4.48923E-0I

40.00 0.5464 0.0705 O.CCOI 0.0000 4.30348E-01

60.00 0.6152 0.D729 d.ococ ccaca 4.05572E-UI

80.OG 0.6710 0.0746 O.CCOO o.oaoo 3.88349E-01

100.00 D.7I89 0.0759 O.CCCC -o.oaoo 3.75206E-GI

120.CO G.7612 0.0768 C.CCGC -o.oaoo 3.64623E-0I

CRO 30. CM 0.C25 3 EMU 3.CG H/D 2

1. EC FRACT FRACTM RMOE RTOT

10.00 0. 1 36P 0.5828 0.5807 0.0018 I.24262E 00

15.0G 0.2591 0.2 182 0.2173 0.0006 6.29DQDE-0I

20.00 C4C33 0.0903 0.C546 O.COOO 5.D0893E-DI

30.00 0.5012 0.0696 0.CC27 O.OOCO 4.49334E-GI

40.00 0.5463 0.0705 0.CC02 n.oaoo 4.30374E-0I

60.CG 0.6152 G.0729 O.CCOD 0.0000 4.05575E-0I

8C0D 0.6710 0.0746 O.GCOO 0.0000 3.88349E-DI

100.00 0.7189 0.0759 D.CCOO -O.COOO 3.75206E-0I

120.00 0.7612 0.0768 o.ccaa -0.0000 3.64623E-0I

CRO 50. EM 0.025 3 EMU 3. DO H/D 2

L EC FRACT FRACTM RMOE RTOT

10.OD D.1293 0.6989 0.6974 0.0032 I.72427E 00

15.00 D.2I54 0.3167 0.3162 0.DDI2 7.20345E-0I

20.OD 0.3756 C.1095 0.0878 O.OCOI 5.I9I38E-0I

30.00 D.4994 0.0703 0.0046 0.0000 4.50I56E-UI

40.00 0.5462 0.0706 0.DCD3 0.0000 4.30428E-UI

60.00 0.6152 0.073D O.GCOO 0.0000 4.0558DE-0I

80.00 D.671G 0.0746 O.CCGC O.OOCO 3.88351E-UI

ICO.CO D.7I89 0.0759 D.CCOO -D.DDOD 3.75207E-0I

120.00 0.7612 0.0768 O.DCOG -O.OGOD 3.64624E-DI



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRC 10. CM 0.05GC EMU 3.CD H/D 2

1. EC FRACT FRACTM RMOE RTOT

IC.CO 0.2645 0.2671 0.2652 C0804 7.60699E-U1
15.CC 0.3587 D.l166 D.C926 0.0266 5.55837E-UI
2C.00 D.4I95 0.0861 0.G4I9 0.0103 4.99003E-01
3C.C0 0.4866 C.D769 cam O.CG32 4.58199E-0I
4CC0 0.5338 O.D757 0.0126 0.C0I4 4.36326E-GI
6C.0C 0.6075 C.G756 0.CC66 0.0004 4.08386E-DI
80.00 0.6659 G.0761 CCC39 o.aooi 3.89899E-UI

ICCCO 0.7153 0.0768 0.CC25 o.ooca 3.76148E-0I
12CC0 0.7587 0.0775 CC017 O.OOOD 3.65235E-0I

CRG 20. EM 0.D5OC EMU 3.0C H/D 2

L CC FRACT FRACTM RMOE RTOT

ICGO D.2504 0.3983 0.3978 0.1687 1.00397E DO
15.CO 0.3379 C 1 682 D. 1546 0.C674 6.20039E-01
2C.C0 0.40 1 1 C 1071 0.0742 0.0266 5.2453IE-0I
3C0D 0.4729 0.0856 0.0360 0.0079 4.68297E-DI
4C.C0 0.5224 C.08I 1 0.0243 0.GG32 4.42358E-0I
6D.DD 0.6003 C.0782 D.C13G 0.0008 4. 1 1203E-01
8C.CQ 0.6609 CQ777 Q.CC77 0.G003 3.9I45IE-0I

ICCCO 0.71 19 0.0778 D.CC49 G.OUOI 3.77090E-OI
12C.C0 0.7562 0.0 78 1 O.CC3 3 CGGGG 3.65846E-0I

CRC 30. £M D.05DC EMU 3.CG H/D 2

L CC FRACT FRACTM RMCE RTOT

IC.OG 0.2455 D.4794 0.4791 0.2559 I.24724E UO
15. GO 0.3288 D.2127 0.2C3C 0.1108 6.8424GC-GI
2C.no 0.3903 D.1273 0. ICG9 0.D460 5.5D059E-GI

3CCC • 0.4622 0.0943 D.C5IC CGI 38 4.78396C-UI
4C.C0 D.5I25 D.Q866 0.0352 0.0057 4.48390C-GI
6C.CC 0.5928 a.08C9 D.C192 0.0013 4.14G2ir-ai
8C.C0 0.656G 0.0 792 0 . C1 15 0.0004 3.93GU3t-ni

ICC.OC G.7085 0.0787 D.CG73 CDGG2 3.78032E-GI
12C.G0 0.7537 0.0787 C.CC49 0.C001 3.66457E-GI

CRC 50. EM 0.G50C EMU 3.an H/D 2

L EC FRACT FRACTM RMOE RTOT

IC.OG G. 24 14 0.5 736 0.5735 0.4295 1.733 77E OO
15.CG Q.3208 D.2824 D.276D 0.1989 8.12644E-01
20.00 0.3789 0.1643 0.IM45 0.0884 6.01114E-HI
3C.GG 0.4475 CI 1 17 0.0767 0.0285 4.98593E-G1
40.CC 0.4966 0.0978 0.0548 0.012C 4.60453E-GI
6C.CD 0.5797 0.0865 0.0.31 1 0.0027 4.19656E-0I
8C.CD D.6467 C.0824 D.D188 a.aaoe 3.96106E-GI

ICCCO 0.70J7 0.0807 0.0121 O.C003 3.799I6E-G1
12C.C0 0.7489 D.D8GI 0.C082 o.cam 3.67679E-0I



-114-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS ( H/D 2) 2 2 1

CRO in. EM D.D75C EMU 3.CC H/D 2

i EC FRACT FRACTM RMOE RTOT

10.OD 0.3158 U.237D 0.226D 0.4244 9.46326E-01

15.00 0.3 72 1 0.1712 0.1474 0.2463 7. I3 776E-0I

20.DO 0.4G64 C 1499 0.1201 0.1686 6.25292E-0I

30.DD 0.4541 D.l321 0.C972 0.D965 5.42200E-0I

40.DD 0.4929 0.121 1 a.G827 0.06IC 4.96449F-0I

60.00 G.56CI 0.1069 a.G62a D.0277 4.43779E-GI

80.00 0.6193 G.Q985 0.D4 7 7 0.0139 4.13132E-GI

100.00 G.6725 0.0933 0.Q373 0.GG74 3.92444E-UI

120.00 0.7207 0.09CQ C.C295 D.GG42 3.77196E-GI

CRO 20. FM G.075C EMU 3.GG H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0.3112 Q.3G84 0.3017 0.8719 1.37529E aa

15.OD 0.366 7 G.2305 0.2139 0.5125 9.35919E-U1

20.00 0.3998 0.2038 0.I82C 0.3552 7.77108E-GI

30.00 0.4441 D.l798 0.1535 0.2D98 6.363U1E-G!

40.DO 0.479C 0.1631 0.1340 0.1375 5.62602E-DI

60.OG G.539I D.l386 0.IC44 0.0671 4.81989E-0I

80.00 0.5930 D.1222 0.C83C 0.0356 4.379I8E-GI

100.OC 0.6434 0. J 1 12 CC67C 0.0197 4.09683E-0I

120.GG G.6912 D.1D37 0.G545 0.0113 3.89768E-0I

CRO 30. EM 0.0750 EMU 3. DO H/D 2

L EC FRACT FRACTM RMOE RTOT

10.CC 0.3094 0.3460 0.341 1 1.3202 I.80425E DO

15.DC G.3647 0.2673 0.2544 0.7800 1.I58D6E DD

20.00 C397 3 G.2403 D.2228 0.5436 9.28924E-QI

30.OD 0.4399 0.2157 a.I94C 0.3254 7.3040IE-01

40.00 0.4 73 1 C.1970 D.1726 0.2166 6.28756E-DI

60.OD 0.5290 D.1664 0.1378 0.1099 5.202DDE-0I

80.00 C5786 G.1444 0. 1 1 17 C0608 4.62703E-0I

100.00 0.6254 C1286 0.C916 0.0350 4.26922E-0I

120.DD G.6708 0.1174 0.0759 0.0206 4.02340E-0I

CRO 50. EM 0.075C EMU 3.DC H/D 2

1. EC FRACT FRACTM RMOE RTOT

10.00 0.3080 0.3850 0.3818 2.2174 2.662I7E GD

15.CO C.36 3C 0.3103 0.3013 1.3160 1.60235E aa

20.00 0.395D 0.2864 0.2736 0.9215 I.23256E 00

30.00 0.4 36 3 0.2656 0.2U9I n.5580 9.18601E-OI

40.DO 0.4678 C.2473 0.2285 0.3771 7.6I064E-0I

60.00 0.5 196 C.2I24 D.1899 0. 1983 5.9662IE-G1

80.00 0.5643 0.1835 D. 1577 D.1150 5. I2274E-U1

1C0.CQ 0.6058 0.1610 0.1320 0.0699 4.6l4a0L-0l

120.DD D.64 6G 0.1439 0. 1 1 14 0.04 34 4.27484E-01

0 200



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRG 10. EM D.ICCC EMU 3.GG H/D 2

L EC FRACT FRACTM RMOE RTOT

icon 0.3396 n.2253 0.217C 1 .0688 1.3344 IE 00

15.CO C.384G 0.2061 0.1688 0.76D0 1 .04458E DO

2C.CG 0.4 130 C20I0 0.1796 C5949 9.044/8E--Gl

3C.CG 0.4555 0.1945 D.1691 0.4087 7.50023E--01

4CCQ C.4893 C.I869 D.1590 0.3018 6.59473E--Gl

6L.00 G.5446 0.17GB 0.1395 0. 1837 5.54179E--Gl

8C.C0 G.5912 0.1566 0. 1224 0. 1212 4.9383IE--01

1CCCG D.6328 0.1449 0.IC6C D.Q837 4.54286E--Gl

12C00 0.6714 0.1352 0.0958 0.0595 4.26159E--Gl

CRC 20. CM D.lICCC CMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RT0T

1CCC 0.3372 0.2669 C262I 2.1613 2.I58G9F UC

15.CG 0.3816 0.2511 0.2403 1 .5.391 I.59994E CG

2C.C0 0.4101 0.2 500 D.2 36I 1 .2082 1.3364 3E a a

3CG0 G.4513 D.2497 D.2324 C8367 1.05212L GO

4C.DD 0.4836 0.2452 D.2258 D.624C 8.88605E--Gl

6C.GG D.5355 0.2 3D 3 0.2D77 G.3882 7.0279IE--Gl

8C.CG 0.5780 C? 1 34 0.1883 C2629 5.99316E--Gl

1CC.CC 0.6155 0.1975 D.17D2 0.1869 5.33367L--Gl

i2c.cn 0.6497 CI 83 1 Q.1538 0.1371 4.87695E--ul

CRC 3D. em n. i CGC EMU 3.GU H/0 2

IC.00

15..CO

2C.CD

3C.CO

4C, CJ

6C,00

8C,co

ICC..00

12C.CO

CRC: so

EC FRACT FRACTM. RMOL RTOT

D.3364 D.2855 0.2821 3.2546 2.981 Ut i_je_f

0.3808 G.2729 G.265G 2.319C 2. 15529C CC

C.4C92 C.2752 0.2648 1.8222 1.7683RE uG

0.4498 D.28G3 0.2672 1.2659 1.3542IE GO

0 • 4 6 1 5 G.2799 0.26 4 9 0.9471 1.1179GE on

D.5 3 2C C.2692 G.2512 0.5945 8.5I404C--at

0.572? 0.2536 D.2332 0.4C67 7.0480IE--Gl

G.6C85 0.237D C.2I46 D.2927 6.12448E--Gl

D.6406 D.22IC 0.1968 D.2I78 5.4923GE--Gl

EM G.ICC C EMU 3.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

ICCG 0.3357 G.3D29 0.3C08 5.4414 4.629I3L GO

15.CO C3801 G.2944 0.2892 3.8788 3.266UCE OC

2C.rc 0.4D83 C3QGe 0.293? 3.0507 2.6.3228C 00

3CCQ 0.4486 0.3134 0.3C44 2.1242 I.9584DE 00

4C.CG 0.4797 Q.3188 0.3D84 1.5950 I.57632E 00

6C.CC C5290 0.3170 0.3C4C I.CD82 I.I4863E 00
8C.CC C5686 G.3G65 0.2914 0.6956 9.1577DC-0I

ICCCO D.6D25 0.2922 0.2753 0.5060 7.706U9E-DI

12C.CG 0.6327 0.2765 0.2580 0.3811 6.723C2E-CI



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 20D

CRO 10. EM 0.G253 EMU 5.GC H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1861 D. 3 1 7 3 G.3172 0.DD06 7.58296E-0I

15.CG 0.3506 C IC60 0.G85C D.OOCO 5.373D8E-0I

20.00 0.4 345 0.0734 G.CI89 D.CCCO 4.82599E-0I

30.00 0.5G3I C.0689 0.CCC9 a.aaco 4.485I2E-0I

40.00 G.5465 0.0705 O.CCGI a.acao 4.30321E-GI

60.DO 0.6153 0.0730 O.CCOC 0.D0DC 4.05570E-ai

80.DO D.6710 D.0746 O.CCOD a.ccca 3.88348E-ai

100.00 0.7189 0.0759 o.ccaa -O.CGGG 3.752G5E-QI

120.00 0.7612 0.D768 O.CCOO -o.cacc 3.64623E-DI

CRO 20. EM 0.025 3 EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1477 D.4815 C481 5 a.oaii 9.99I2IE-U1

is.aa D.2984 0.16G3 0.1565 0.0C03 5.82981E-GI

20.nn 0.4 186 0.0815 0.0371 o.aaaa 4.91722E-GI

30.an G.5022 0.0693 cccie O.CCOD 4.48922E-0I

40.00 Q.5464 0.0705 a.ccai D.aaco 4.30348E-0I

60.00 0.6152 0.0729 O.CCOO o.oaoo 4.05572E-01

so.ao 0.6710 0.0746 cccoa n.aaao 3.88349E-0I

ico.no G.7189 C0759 a.ccao -G.GUOO 3.75206E-UI

120.DD G.7612 0.0768 a.cccc -O.OGDD 3.64623E-GI

CRO 30. EM D.D25 3 EMU 5.CG H/D 2

L CC FRACT FRACTM RMOE RTOT

icon D.1370 0.582D G.58I9 0.D018 I.23995E OD

15.OG 0.2594 0.2178 C2I 75 0.0006 6.28654E-DI

20.00 0.4034 D.09G2 0.C546 o.onoo 5.0C844E-GI

3c.cn a.5ai2 0.0696 0.CC27 O.CCOO 4.49333E-GI

4C.GG C.54 6 3 0.07C5 0.CC02 o.caao 4.30374E-0I

6C.00 0.6152 0.0729 D.CCCO CDDDO 4.05575E-0I

8C.CQ C6710 D.0746 O.CCGC D.acoo 3.88349E-0I

1CC.00 0.718? 0.0759 O.CCOO -O.DOOO 3.75206E-0I

I2C.C0 0.7612 0.0768 D.GCGD -O.GQOO 3.64623C-GI

CRO 50. EM 0.025 3 EMU 5. DC H/D 2

L EC FRACT FRACTM RMOC RTOT

10.00 D. 1294 0.6985 0.6985 0.0032 1.72I60E aa

15.00 D.2I55 0.3164 U.3I64 0.0012 7.19999E-0I

20.00 0.3757 0.1094 0.0678 a.ccai 5.19090E-0I

30.00 C.4994 0.C703 D.CC46 0.0000 4.5D155E-OI

40.00 G.5462 D.07D6 0.CC03 O.GGDO 4.30428L-0I

60.00 D.6I52 0.0730 G.CCCO O.ODOO 4.05580E-U1

80.00 n.67!D G.D746 O.CCOO n.oacc 3.8835IE-0I

1CCDG 0.718? 0.0759 O.CCQO -o.oaoo 3.752G7E-GI

120.00 0.7612 0.0768 a.cccc -0.0000 3.64624E-0I



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRC 10. EM n.D5QC EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

IC.CO D.2647 G.2666 0.2655 0.0804 7.6013IE-0I
15.DO D.35R8 0.1165 0.C926 0.0266 5.55759E-0I
2C.C0 D.4195 G.0861 0.G419 D.GID3 4.9899IE-0I
3C.CC D.4866 0.0769 G.CI9I 0.0G32 4.58198E-0I
4C.CC 0.5338 0.0757 C 0126 COO 14 4.36326E-DI
60.00 0.6U75 0.0756 C.CC66 G.QG04 4.Q8386E-0I
80.CO 0.665? 0.0761 D.CC39 COGDI 3.89899E-GI

IOC CO C 7 153 G.0768 CCC25 O.DGCD 3.76I48E-01
I2C00 0.7587 0.0775 O.CGI7 o.oaoo 3.65235E-0I

CRC 20. EM U.05CC EMU 5.GC H/D 2

L EC FRACT FRACTM RMOE RTOT

IC.OD 0.2505 C.398G 0.398C 0.1687 I.00340E aa
15.00 D.338G a.i68i C 1546 0.0674 6.1996IE-0I
2C.C0 0.4011 0.IG71 CQ742 0.0266 5.245I9E-01
3C.00 0.4729 0.0856 0.0360 0.0079 4.68297E-0I
4c.cn C.5224 0.0811 0.0243 0.0032 4.42358E-0I

60.00 C.600G 0.0782 cai 3a 0.GU08 4.112C3L-GI
8C.CC 0.6609 D.D777 0.CC77 caca3 3.9I451E-0I

iccoa 0.71 19 0.0778 0.0049 0.0001 3.77090E-0I
12C.00 0.7562 C0781 0.CC33 O.OOCO 3.65846E-0I

CRC 30. EM 0.D50C EMU 5.GC H/D 2

L EC FRACT FRACTM RMOE RTOT

IC.GG 0.2450 D.4 792 D.4792 0.2562 1.24667E GO

15.CC 0.3288 D.2126 C2C3Q 0.1108 6.84162E-DI
2C.0G G. 3903 0.1273 C IC09 C046C 5.5aa46E-ai
3C.CC C4622 C.G943 G.C5IC 0.0138 4.78396E-QI
4C.GG C.5I25 G.0866 0.C352 0.QC57 4.4839nE-0l
6C.CG 0.5928 0.0809 0.DI92 0.0013 4.1402IE-0I
8C.G0 C6560 0.0792 CGI 1 5 0.0004 3.930G3C-0I

ICC.00 C. 7085 C0787 O.CC73 0.GUC2 3.78G32E-GI
J2C.GG 0.7537 0.0 78 7 C.CC4? 0.C0D1 3.66457E-GI

CRC 50. EM D.05GC EMU 5. GO H/D 2

L EC FRACT FRACTM RMOh RTOT

icca D.24G8 C5735 0.5735 G.43CI I.7332DE DD

15.CG 0.3208 0.2823 0.2760 D.1989 8. 12566E-0I

20.00 0.3789 0. 1643 C.1445 0.0884 6.DII02E-0I
3C0C D.4475 C 1 1 1 7 0.D76 7 0.G285 4.98593E-0I

4C.CC G.4966 0.0978 0.C548 0.DI20 4.6n453E-0l
6C.CG G.5797 CD865 0.0311 D.0G27 4.19656E-01
8C.DC 0.6467 0.0824 D.CI88 D.0008 3.96IG6E-0I

ICC.00 C.7G1 7 0.0807 CLI2I 0.GGD3 3.79916E-0I

i2c.no 0.748? G.08GI 0.C082 o.aaci 3.67679E-0I



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS IH/D 2) 2 2 10 200

CRO 10. EM 0.075C EMU 5.0D H/D 2

L EC FRACT FRACTM RMOE RTOT

ID.OD 0.3124 C.2284 0.2284 0.4514 9.15857E-DI

15.00 0.3 782 0.1607 0. 1594 0.2352 6.95972E-DI

20.00 0.4| 17 0.1424 D. 1279 0.1616 6.I4209E-0I

30.00 0.4576 0.1283 0.IC04 0.0937 5.37439E-0I

40.00 0.4952 D.l191 0.0841 0.0598 4.94234E-GI

60.00 0.56)0 0.1063 0.D623 0.0275 4.43233C-01

80.DC 0.6196 0.0983 0.0477 0.01.38 4.I2984E-01

100.00 0.6 726 D.0932 O.C373 0.0074 3.924U2E-DI

120.00 D.7207 0.09C0 D.C295 0.0042 3.77I83E-OI

CRO 20. EM 0.D750 EMU 5.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3090 0.3043 0.304 3 0.9214 1.34482E OD

15.00 0.3692 0.2232 0.2232 0.5052 9.181I6E-01

20.00 0.4026 0.1981 0. 1896 0.3475 7.66025E-DI

30.00 0.4460 0.1766 C 1570 0.2066 6.3I539E-0I

40.DD 0.4803 0.1614 0.1357 D.1360 5.60387E-GI

60.OC 0.5396 CI 380 0. IC48 0.D668 4.8I444E-0I

80.00 0.5932 0.I22D cce.31 0.0355 4.37770E-01

)D0.00 0.64 35 0.1 1 1 1 0.C670 C0197 4.09641E-0I

120.00 0.6912 0.1037 0.C545 CGI 13 3.89755E-0I

CRO 30. EM 0.075D EMU 5.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3080 0.3437 0.34 3 7 1 .3910 I.77378E 00

15.00 0.3661 0.2618 0.2618 0.7764 1.I4026E 00

20.00 0.399 2 0.2358 0.2296 0.5357 9.17842E-ai

30.OG 0.4413 0.21 31 0.1974 0.32 19 7.25639E-0I

4D.00 0.4740 0.1954 0.1743 0.2151 6.2654IE-0I

60.00 0.5294 0.1660 0.1383 0.1095 5.19654E-0I

80.QO 0.5788 0.1442 0. 1 1 18 0.06D7 4.62555E-0I

100.00 0.6256 0.1286 0.C9I 7 0.035D 4.26879E-0I

120.00 0.6708 CI 174 0.0759 0.0206 4.02327E-01

CRO 50. EM 0.075C EMU 5.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0.3D7I D.3839 D.3839 2.3299 2.6317DE DD

15.00 0.3637 0.3069 0.3069 1.3177 I.58455E 00

20.OD 0.3962 0.2833 0.2793 0.9135 1.22147E 00

30.00 0.4371 0.2637 0.2522 0.5545 9.1384DE-0I

40. OD 0.4684 0.2463 D.2302 0.3754 7.58849E-0I

60.00 0.5199 0.2120 0.1903 0.1980 5.96075E-0I

80.00 0.5644 0.1834 0.1578 0. 1 149 5.12I26E-GI

100.00 Q.6059 0.1610 D.132I 0.D698 4.61357E-0I

120.00 D. 6460 0.1438 0. 1 I 14 0.0434 4.2747IE-0I



-IN

EFFECTIVE ENERGY CUTOFFS FCR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRC 10

L

IC.CC

15.,00

2C,co

3C..00

4C,00

6C.00

8C,00

ICC,00

12C,00

CRC; 20

IC..CC

15.>CD

2C..CG

3C..aa

4C..CO

6C.,aa

8C..00

ICC• CG

I2C., CG

CRC 30

IC,00

15. CG

2C CC

3C,co

4C GG

AC. DD

8C CG

ICC. GO

IPC. GG

CRC: so

IC.CO

IS.CD

2C.CC

3CCG

4cno

6C.D0

8C.CC

ICC.CD

I2C.C0

Ew 0.1DDC

EC

0.3.362

0.382 5

C4128

0.4587

497?

5518

5967

6371

EMU 5.CG

a

a

a

a

0.6747

FRACT

D.222D

G.1963

C 1e86

0.18IC

C I 746

0.1627

0.1514

0.1414

0.13 30

FRACTM

G.222C

C 1963

D.18 86

C I8IC

C 1 746

a. i4e3

0.1273

a.iiG8

D.D974

em a. iccc EMU 5.GC

EC

G.3354

0.380 7

0.4099

0.4 52 5

0.48 70

0.5392

0.5810

D.6178

G.65I4

EM 0.IGCC

CC

0.3351

D.38D2

0.408?

0.4505

0.48 35

D.5 34 5

0.5 74 9

0 .6 I0 1

G.64 I8

EM 0.ICCC

FRACT

G.2663

0.2466

0.2437

0.2416

0.2373

G.2244

a.2G94

0.I 947

0.1812

EMU

FRACT

D.2856

0.2 7D3

0.2 MG

G.2748

G.2741

D.2647

0.2504

C.2348

0.2194

EMU

FRACTM

0.2663

D.2466

G.2437

Q.241 6

23 73

2I6G

19 33

1732

C

a

a

a

G. 1557

5.GG

FRACTM

0.2856

0.2703

0.2710

D.2748

G.274I

C2587

0.2379

C2176

0. 1987

5.GG

H/D

RMOE

I.2403

D.8348

0.6307

0.4 104

0.2870

0.1758

D. 1 I7D

0.0814

D.D582

H/D

RMOE

2.4916

I.6866

I.2837

C8536

0.6159

0.3797

n.2582

0.1842

G. I356

H/D

RMOE

3.7426

2.5 384

I.9371

1.2961

0.9438

G.5857

C.4CI9

0.2898

0.2161

H/D

RTOT

J.26I93E 00

9.88235E-C1

8.59740E-ni

7.2Q445E-0I

6.39GI3E-DI

5.43527C-GI

4.8787IE-0I

4.50830E-UI

4.24089E-GI

RTOT

2.0856GE On

I.54359E nn

1.29I69E GD

I.C2254C GG

8.68225E-GI

6.921 59C-GI

5.93376E-G1

5.299IGE-GI

4.85624E-GI

RTOT

2.90928E GO

2.C9895E CO

I.72364E an

I.32463E GD

I.09744E GG

8.40 752E-t)l

6.98860E-CI

6.0899IE-0I

5.47I60E-C!

EC FRACT FRACTM RMOE RTOT

Q.3 35G C3033 0.30 3 3 6.2438 4.55664E 00

0.3797 G.2930 C293C 4.2418 3.20966E aa

0.4D82 G.2985 C2985 3.24 32 2.58755E aa
0.4489 0.3IC0 0.3100 2.1813 I.92882E ao

0.4809 0.3154 D.3I54 1.5992 1.55586E DO

0.5305 0.3I4C 0.3101 C9992 1.I3798E ao
0.5697 D.3D42 D.2954 0.6909 9.09830E--01

0.6034 C2905 G.2779 0.5032 7.67152E--01
C6334 D.2753 0.2598 0.3793 6.70231E--Dl



-120-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 21 2 2 10 200

CRO ID.

10.00

15.00

20.OD

30. OG

40.00

60.00

80.00

IDCOD

120.00

CRO 20.

EM 0.0253

EC

0. 1374

0.3507

0.4345

0.50 31

0.5465

C6I53

0.6710

0.7189

0.7612

EMUIO.DO

FRACT

0.3175

0.1059

0.07.34

D.0689

0.D7D5

O.D730
C.0746

0.D759

0.0768

FRACTM

0.3175

0.085D

D.DI89

0.CC09

CCCOI

O.CCOO

O.CCOO

O.COOO

O.CCOD

bM 0.0253 EMUID.QD

EC FRACT FRACTM

H/D 2

RMOE

0.0006

D.ODDD

0.0000

O.DDOD

O.ODOO

O.DOOO

0.0000

-O.OOCO

-0.0000

H/D

RMOE

RTOT

7.57553E-01

5.372D2E-01
4.825blE-0l

4.4851IE-Ill

4.3032IE-UI

4.0557DE-0I

3.88348E-0I

3.752D5E-CI

3.64623E-0I

RTOT

10.00 0.1269 0.4817 0.481 7 0.0014 9.98378E-0I

15.00 0.2985 0.1602 0.1565 0.0003 5.82874E-DI

20.no 0.4 186 0.0815 0.0371 O.DOOO 4.917D3E-DI

30.CO 0.5022 0.0693 0.CCI8 D.ODOO 4.48922E-D1

40.DO 0.5464 0.0705 O.CCOI 0.0000 4.30348E-0I

60.0U D.6I52 0.0729 D.CCOO o.oaoo 4.05572E-0I

80.00 D.671D 0.0746 O.COOO a.aooo 3.88349E-0I

100.CO D.7189 0.0759 o.ccao -o.oaoo 3.752D6C-0I

120.00 0.7612 0.0768 O.CCOD -o.ouoo 3.64623E-0I

CRO 30. EM 0.025 3 EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICOD 0.1241 0.5821 0.5821 0.0022 I.23920E 00

15.00 0.2594 0.2176 0.2175 0.0006 6.28547E-0I

20.00 0.4035 0.0902 0.0546 0.0000 5.00826E-GI

30.00 0.5012 0.0696 0.0C27 O.OOCO 4.49332E-01

40.00 0.5463 C.0705 0.CC02 o.oaoo 4.30374E-DI

60.00 0.6152 0.0729 0.0000 o.aaoc 4.D5575E-DI

80. OD D.671D 0.0746 D.CCOO o.oaoo 3.88349E-UI

ioo.aa 0.7189 0.D759 O.CCDO -O.DOOO 3.75206E-0I

120.00 0.7612 0.D768 O.CCOO -0.0000 3.64623E-D1

CRO 50. EM 0.025 3 EMUIO.DO H/D 2

L EC FRACT FRACTM RMOE RTOT

10.00 0.1221 0.6986 0.6986 0.U039 I.72085E OO

15.00 0.1908 0.3164 0.3164 0.0012 7. I9892E-0I

20.00 0.3757 0.1094 o.ue78 a.oaoi 5.19072E-DI

30.OD D.4994 0.0703 0.GD46 o.oaoo 4.50154E-0I

40.OG 0.5462 C.0706 0.0C03 O.DOOO 4.30428E-0I

60.00 0.6152 0.G730 O.OCOO o.oaoo 4.D5580E-01

80.DD 0.67 ID 0.0746 O.CCOG 0.0000 3.8835IE-0I

ioo.ao 0.7189 0.D759 O.CCOO -o.oaoo 3.752U7C-0I

120.00 0.76)2 0.0768 a.ccao -o.ouoo 3.64624E-0I



•121-

EFFECflVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRC 10. EM n.C5CC EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICGD 0.2379 C.29I4 0.2914 0.1019 6.815I5E-0I
15. CD 0.324G 0.0914 0.C9I4 D.D434 4.97082E-0I
2C.CQ 0.4631 0.G5I2 0.C5I2 0.DG55 4.533I6E-0I
3C.0C 0.5528 Q.0534 D.C225 0.0011 4.28450E-UI

4C.GC 0.5862 0.0585 Q.GI4C 0.CU06 4.15832E-0I

6C.CC D.64DI 0.0659 0.CC69 0.QG02 3.97732E-0I
8C.CG D.6866 0.0704 0.CC4D Q.CGG1 3.83958E-0I

1CC.0G G.7287 D.D734 CCC25 0.0000 3.7269IE-0I

I2C.C0 0.7674 0.0753 O.OGI7 D.COGO 3.63164F-0I

CRC 2D. EM D.05DC EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICGC C.2365 0.4294 G.4294 0.2041 9.24783E-0I

15.DD Q.3152 0.1563 0.1563 0.0939 5.61284E-0I
2C.DD 0.3871 C.Q76G 0.076C 0.C343 4.78844F-0I

3CC0 G.5307 D.D605 0.0431 0.0032 4.38549E-0I
4CCC 0.5710 G.Q632 0.C272 0.0015 4.2I864E-01

6C.CC G.6316 G.G683 CGI 36 0.DCC5 4.CD550E-GI

8C.0D 0.6P1 3 0.0719 Q.CC79 0.0002 3.855I0E-0I

ICC.00 D.725I 0.0 74 3 0.C05D o.oaoi 3.73633E-GI

12C.0C G.7648 0.0759 0.C033 O.OODO 3.637 75E-DI

CRC 30. EM 0.C5GC EMUIG.CG H/D 2

L CC FRACT FRACTM RMOE RTOT

ICCC 0.2361 0.5099 D.5C99 0.3063 LI68C5E CG

15.CG G.3I25 0.2083 0.2C83 0.144D 6.25486E-CI

2c.no 0.3750 0.1009 a.icn9 0.0601 5.04372E-GI

3C.CQ 0.5119 0.0682 0.0616 D.0D64 4.48648E-C1

4CGG C.557I 0.0680 D.G397 D.0D28 4.27896E-CI

6C.GG 0.62 3 5 C.n708 D.C2D2 n.aaoe 4.03367E-0I

8C.CG G.676 1 Cn734 D.DI 18 0.0003 3.87062E-CI

IGC.CD D.721 5 D.0752 0.CD74 0.DDD1 3.74575L-01

I2C.0G 0.762 3 0.0766 0.CC50 0.0001 3.64386E-0I

CRC 50. cy CO 5GC EMUIG.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICCC 0.2357 0.5999 0.5999 0.5ID7 1.65459E GO

15.CO 0.3105 0.2857 0.2eS7 0.2439 7.5389nE-GI

2C.CC 0.3670 0.1448 0.1448 0.1103 5.55427E-GI

3C.C0 0.4578 G.D852 0.D852 0.D252 4.68845E-G1

4C.CG D.5336 C0783 D.D623 D.G068 4.39959E-GI

6CCQ 0.606 1 G.076n 0.0 328 0.0U17 4.09003E-G1

8C.CG D.666G 0.0764 0.DI93 0.0006 3.90166E-GI

1CC.CQ D.7I46 C 0771 0.DI23 0.D0C2 3.76460E-0I

12CCG 0.7574 0.0779 0.GC83 a.0001 3.656G8E-0I
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRO 10.

10.00

15.OD

20.CD

30.00

40.GG

60.GG

8D.GG

100.CO

12C.CG

CRO 20.

10.CD

15.DD

20.CO

30.00

4G.GG

60.OG

80.CO

IOO.CO

12Q.CG

CRO 30.

iD.aa

15.DO

20.00

30.DD

40.CO

60.00

80.00

lao.nn

120.OD

EM C.C75C EMU 10.CO

D,

D.

n.

0.

G.

0.

0.

0.

0.

EC

,3064

.3618

39 4 5

4378

4734

,5460

,6787

,7875

,8262

FRACT

0.2536

0.I 631

0.130 7

C 102 3

0.0853

0.G66 7

G.G594

G.G6Q9

0.063G

FRACTM

0.2536

0.1631

0.I 307

0.IC2 3

0.CP58

G.C667

0.C594

0.G459

0.0346

EM 0.C75C EMUICCG

EC

a.3061

D.361G

G. 39 30

D.4 34Q

0.4658

0.5217

0.5805

U.6695

0.7773

FRACT

G.3286

G.2346

0.1985

C.1638

0.1401

0.ID72

D.C876

O.G772

CD 74 8

FRACTM

0.3286

0.2346

0.1985

D. 16.38

D.1401

C IC72

D.C876

D.D772

D.0650

EM 0.0750 EMUIO.DO

EC

D.3060

0.3608

0.3925

C.4327

0.4634

.5150

.5636

,6193

,7102

D,

0.

0.

0.

FRACT

0.364 5

0.2753
C.24I I

0.2072

0.1816

C.14I7

0.I 147

0.0973

0.0876

FRACTM

0.3645

D.2753

C241 I

0.2C72

0.1816

0.1417

0. 1 147

G.C973

0.Q876

H/D

RMOE

0.6249

0.3489

D.2342

0.1329

0.0839

0.D348

0.0079

0.GG22

G.CQI3

H/D 2

RMOE

1.2519

0.7020

0.4743

0.2745

0.1790

0.0869

D.0429

0.0158

D.0G46

H/0

RMOE

I.8 790

I.G549

C71 44

0.4161

D.274C

0. 1383

0.0751

0.0390

0.DI42

CRO 50. EM 0.075C EMUICCG H/D 2

L EC FRACT FRACTM RMOE

RTOT

7.9345IE-0I

5.85243E-GI

5. I 3546E-0I

4.5.31 5GE-QI

4.2260IE-UI

3.8967IE-01

3.7I532E-0I

3.59524E-CI

3.50630C-0I

RTOI

1.2224IE GO

8.07387E-DI

6.65362E-0I

5.4725IE-GI

4.88755E-0I

4.2788IE-GI

3.96317E-0I

3.76763E-GI

3.632Q2E-GI

RTOT

I.65137E GD

I.D2953E GD
8.I 71 79E-0I

6.4135IE-UI

5.549D9E-UI

4.66092E-0I

4.21 IU3E-UI

3.94DD2E-GI

3.75774E-D1

RTOT

10.CG D.3D59 0.3997 0.3997 3.1327 2.5093GE GG

15.CO 0.3606 0.3 197 0.3197 1.7612 I.47382C OH

20.no 0.3921 D.29I8 0.2918 1.1944 I.I208IE DO

30.aa 0.U3I8 D.2646 0.2646 0.6990 8.2955IE-GI

40. GO C4616 0.2408 D.2408 0. 46.38 6.87217E-0I

60.00 0.5I0G 0.1964 0.1964 0.2405 5.42513E-GI

80. oa 0.5522 0.1613 0. 16 1 3 C 1 385 4.7D673E-0I

100.00 0.594D D.l3 54 0.1354 0.0823 4.28479E-DI

i20.no G.6415 0.1171 D.1171 0.0471 4.0091 BE-Gl



-123-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM CYLINDERS (H/D 2) 2 2 10 200

CRC ID. EM O.IGOC EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICCC 0.3348 0.2418 C2418 1 .7279 1 . I4071E aa

15.00 0.3793 C2I48 0.2148 1.1629 8.7I849E--ai

2C0C 0.4075 C.2052 0.2052 0.8814 7.479IDE--01
3CGG 0.4478 a.i9i8 D. 1918 0.58.36 6. I6992E--Ul

4c.no 0.4790 0.)779 0.1779 0.4225 5.43065E--Dl

6C.GG G.5290 D.l51 7 0.1517 0.2526 4.6041 IE--CI
8CCG D.5703 C 1 299 0.1299 0.1664 4. I5279E--01

1CCG0 0.6D76 0.1 127 0.1127 0.1152 3.86920E--ai
12CD0 0.6433 D.D993 CG993 0.G8I9 3.6 7467E--Ul

CRC 20. EM 0. IDDC EMUICCG H/D 2

L EC FRACT FRACTM RMOC RTOT

icca 0.3 34 7 G.2 8G7 G.2607 3.4572 I.96439E au

15.cc 0.3792 G.262G 0.2620 2.3279 I.4272DE aa
2C.CQ G.4D73 C2595 C2595 1 .7653 1.17986E UG

3C.0D 0.4471 0.2560 0.2560 1 . 1 716 9.19086C--Gl

4C.CD 0.476G 0.2481 0.2481 D.8502 7.72277E--Gl

6C.GC G.5266 G.2254 0.2254 0.5130 6.09023E--Dl

8C.0G C5658 D.20I4 0.2CI4 0.3424 5.2G764C--ai

ICCCO 0.5998 0.1794 G.1794 0.2422 4.6600IE--01

12C.0G 0.63C8 0.16G2 C I6G2 0.1776 4.29GU2E--01

CRC 30. EM G. 1 CCC EM U1C.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

IC.OG C 3 34 7 0.2966 G.2966 5. 1858 2.788G7C ua

15.CG D.379I G.2828 0.2828 3.4926 1.98256E ao

2C.GD 0.40 72 C.2844 0.2844 2.6503 1.611H1C aa

3C.CC 0.4470 C.2886 0.2686 1.759C 1.22 118E OD
4C.CG 0.4776 0.2860 G.2660 1.2782 1.QGI49E aa

6C0G 0.5258 C.27G3 G.2703 0.7731 7.57635E--Ul

8C.C0 0.564 3 0.2490 C.249C 0.5182 6.26248E--Gl

1CCCQ C.5973 G.2269 0.2269 0.3689 5.4508IE--CI

12C.G0 0.6269 G.206 1 G.2C6I 0.2730 4.90538E--.31

CRC 5Q. EM a. ICCC EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

ICCC C3346 G.3106 0.3IG6 8.6448 4.43543E GC

15.CG 0.3790 0.3018 G.3CI8 5.82 36 3.09327E DO

2C.CQ a.407i 0.3084 0.3C84 4.4191 2.47572E an

3C.00 0.4468 0.321 3 0.32 13 2.9343 I.82557E GG

4CGC 0.4774 0.3264 0.3264 2.1333 1.4599IE GG
6CGC 0.5252 0.3222 0.3222 1.2933 I.G5486E ao

8C.0C 0.56 32 0.3081 0.3081 0.8698 8.372IPE-•ni

icc.cn 0.5954 D.2899 0.2699 G.6221 7.03243E--Dl

12C.00 0.624G 0.27D3 0.2703 0.4635 6.I3609E-•Ul



-124-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS 2 1

CRO 10. EM CU253 LMU 3.,00

L EC FRACT FRACTM RMOE RTOT

ICOD D.3396 n.l6GD 0. 1436 D.OODO 5.4592IE-0I

15.OD 0.4899 0.0974 D.D28C O.GOCO 4.545D3E-DI

2D.DO 0.5564 0.Q9G6 O.OD53 -o.oaoo 4.26458E-01

30.DD n.6326 0.0917 a.oao2 a.uaoo 3.99985E-0I

40. on 0.6898 0.0936 D.ccoa 0.0000 3.830C4C-QI

60.DO 0.7820 D.0962 D.ccaa -O.ODOO 3.59724E-01

8C.0D 0.8569 0.0980 O.COOO -a.aaoa 3.43646E-UI

ICC 00 D.9212 D.0993 o.caoa -a.uoaa 3.31448E-DI

12C.0D 0.9780 0.1GG2 O.ODOO -O.DOOO 3.21669E-U1

CRO 2C EM 0.D253 EMU 3..DO

L CC FRACT FRACTM RMOE RTOT

10.00 0.2616 D.2529 0.25D9 0.00D4 6.24353E-DI

15.00 0.4636 D.1092 D.D545 a.ooon 4.67238E-UI

2C.0G D.5506 0.0926 0.0106 -o.oaoo 4.28730E-DI

30. OD 0.6322 CQ9I7 D.CD04 o.oaoo 4.aaa75E-ai

4C.0D 0.6898 0.D936 O.CCOO a.aaoo 3.83010E-0I

6C.D0 0.782C 0.0962 O.OCOO -n.aaaa 3.59725E-DI

8C.DG 0.8569 Q.C98G o.ccaa -0.0000 3.43646E-GI

1CC.GD n.92I2 G.0993 cacao -O.DGOD 3.3I448E-GI

120.DD D.978G D.I0G2 O.DGGO -O.OOOD 3.2I669E-GI

CRO 3C. EM 0.0253 EMU 3 .DO

L EC FRACT FRACTM RMOE RTOT

10.00 0.2169 0.3355 D.3343 0.0008 7.D2786E-GI

15.DD D.4392 CI 218 C0796 o.oaaa 4.79973E-QI

20.00 D.5448 0.0946 G.GI56 O.DOOD 4.3I00IE-0I

30.00 0.6319 n.Q9l8 Q.CC07 D.COOD 4.00I64E-GI

40.00 0.6898 0.0936 O.GCOI a.aaaa 3.83DI6E-G1

6C.CQ 0.782D 0.0962 O.OCOC -0.0000 3.59726E-DI

8C.0D 0.8569 0.0980 O.CCOD -O.OOOD 3.43647E-0I

1CC.0D D.9212 D.0993 O.CCCC -o.oaoo 3.3I448E-GI

I2C.D0 0.9780 0.IQG2 o.oaoo -D.aaoD 3.21669E-GI

CRO 50. EM G.0253 EMU 3 .aa

L EC FRACT FRACTM RMOE RTOT

1G.DD 0 . 1 8 3 1 C4564 0.4555 D.0GI3 8.59651E-0I

15.00 0.3962 0.1492 C I26C 0.0000 5.05443E-G1

2C.00 0.5334 0.0987 G.C261 O.OOOD 4.35545E-01

3C.0D 0.6314 0.0920 0.001 1 a.aaoa 4.00343E-3I

4C.0D 0.689 8 0.D936 o.Gcai o.aaao 3.83029E-GI

60.DD 0.782D 0.G962 O.CCOO -o.onoa 3.59 728E-GI

8C.00 C8569 0.0980 cocao -o.Goaa 3.43647E-GI

iccan 0.9212 0.0993 O.DOOO -o.oaoo 3.3I44 8E-GI

I2C.00 n.978a 0.1002 O.GGGG -o.oaan 3.2I669E-GI

i a
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS 1 I 0

CRC 10. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3596 0.1619 0. 1403 0.0224 5.547I3E-0I

15. DO 0.4725 0.1071 0.U48I 0.0038 4.65644E-GI

2C.00 0.5372 0.C980 D.D235 0.0012 4.34871E-0I

3C.DD 0.6190 n.H959 CGI 12 o.onn3 4.0452IE-DI

40.00 0.68D4 U.D962 C0C7G a.oani 3.8571IE-DI

60.DO D.7768 0.0975 D.CG33 n.ocoo 3.60932E-DI

80.DD 0.8537 0.0987 0.DCI9 O.OODO 3.44288E-01

1CC.00 0.9190 0.D997 CDCI 1 o.onoo 3.3I827E-0I

120.00 0.9765 0.1005 0.UD07 o.oaoo 3.2I9D9E-0I

CRC 2C EM D.05DD EMU 3.00

L EC FRACT FRACTM RMOE RTOT

IC.00 0.3282 0.238D 0.2283 a.0637 6.42745E-0I

15.00 0.4408 0.1291 0.C873 0.0123 4.896D9E-0I

2C.0D 0.5155 D.1078 D.D449 0.0035 4.45567E-0I

30.00 0.6059 D.1D02 0.0220 0.CU07 4.09I47E-UI

40.00 0.6712 0.0989 0.0138 0.D0C2 3.88424E-0I

60.D0 0.7716 0.0987 0.CC66 n.aaoo 3.62I4IE-01

80.DD 0.8505 0.0994 O.G037 o.ooon 3.44930E-01

IOC DO 0.9169 D.l001 0.CG23 n.aaoo 3.32206E-0I

120.00 0.9752 0.1D08 0.GG15 o.oaoo 3.22I49E-U1

CRC 3D. EM D.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

IC.00 D.3I59 D.2998 0.2937 0.1071 7.30776E-0I

15.00 0.4206 D.l514 0. 1 197 0.0245 5.I3573E-QI

2C.00 0.4977 0.1179 0.0643 0.0069 4.56263E-0I

3C.DD 0.5935 0.1047 0.0324 0.0013 4.I3773E-0I

4C00 0.6622 0.1016 0.G205 0.0004 3.91138C-CI

60.00 0.7666 D.1D00 0.0099 0.0001 3.63349E-0I

80. DD 0.8475 0.1001 0.0056 o.oaoo 3.45573E-U1

ICC.00 0.9149 0.10D5 0.0C34 D.DGDO 3.32585E-ai

120.on 0.9736 0.101 1 D.CC22 a.DGCQ 3.22390E-01

CRC 50. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

10.00 G.3058 0.3 898 0.3862 0. 1940 9.06840E-GI

15.OD G.3989 D.1932 0.1716 0.C547 5.6I503E-CI

20.DO 0.4718 0.1383 D.0975 0.0170 4.77655E-0I

3C.DC 0.57)4 n.ii39 D.D520 0.0030 4.23024E-UI

4C.00 0.6452 0.1071 0.0335 0.0GC8 3.96565E-0I

6C.00 0.7567 0.1025 D.DI64 D.OODI 3.65766E-GI

80. OD 0.8412 0.1015 D.CC92 0.0000 3.46858E-DI

IDC.DD 0.9108 0.1014 a.CC57 0.0000 3.33344E-UI

120.00 C9707 0.1016 0.0037 o.aaao 3.22870E-DI



-126-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS 2 I I

CRO IC. CM D.075D EMU 3.DD

L EC FRACT FRACTM RMOE RTOT

10.00 0.3838 0.2107 C 1851 0.1952 6.8D3D4E-0I

15.00 0.4421 0.1 7n4 0.1333 0.1035 5.59874E-0I

2C.00 0.4835 0.1539 o. 11 ia 0.0643 5.06245E-0I

3D. 00 0.5511 D.l366 0.0858 0.D293 4.49474E-01

4C.00 D.6111 G.I266 0.G686 0.0145 4.16784E-QI

60.00 D.7168 D.l159 C.G455 0.0042 3.7834IE-0I

8C.00 0.8053 0.1108 0.0315 0.0015 3.553I4E-01

ICCOD 0.8804 D.1D82 0.0228 0.DD06 3.39346E-0I

I2C.00 D.9455 0.1069 0.0)70 0.0003 3.2730IE-01

CRO 2D. EM 0.0750 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3744 D.2833 0.2663 0.4192 8.93944E-0I

15.00 C4287 0.2303 0.2D38 0.2317 6.78069E-Q1

20.00 0.4654 0.2061 0.1750 0.I5D8 5.883J6E-QI

30.00 0.52 3 3 0.1777 0.1408 0.0758 4.99052E-0I

40.00 0. 5750 0.1589 0.1166 0.04 13 4.50571E-01

60.00 D.6726 0.1362 0.0825 O.DI33 3.96959E-0I

8C.C0 0.7632 0.1242 0.C596 0.0046 3.66983E-GI

1CC.Q0 C8442 0.1176 Q.0439 0.0018 3.47245E-01

120.00 0.9152 0.1136 0.0332 C0007 3.32934E-GI

CRO 30. EM D.G75D EMU 3.00

L EC FRACT FRACTM RMOE RTOT

IC.00 0.3709 0.3284 0.3153 0.6450 1.I0758E 00

15.OG 0.4235 D.2730 0.2518 0.3628 7.96265E-0I

20.00 0.4581 0.2463 0.2210 0.2408 6.70387E-0I

30.CO 0.51 1 1 0.2127 D. 1825 0.1268 5.48630E-GI

40.00 0.5572 D.l884 0.I54D 0.D730 4.84358E-01

6C00 0.6447 G.l564 0. 1 128 0.0262 4. 15576E-GI

8C.00 0.7307 D.l .380 0.0842 0.0097 3.7865IE-GI

ICC.GO 0.8)28 0.1272 G.C635 0.0D37 3.55I44E-CI

12C.GQ 0.R875 0.1206 0.G486 0.0015 3.38567E-01

CRC 5C. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

10.DO 0.3680 0.3 8 i a 0.3720 1 .0979 1.53486E aa

15.00 0.4)90 D.3294 0.3139 0.6267 I.03266E aa

20.00 0.45]7 0.3D36 0.2e47 0.4232 8.34528E-0I

3D.DO o.5nn2 0.2676 0.2446 D.2324 6.47787E-0I

40.OD 0.5407 0.2380 0.21 18 C 141 3 5.51932E-0I

6D.D0 0.6147 0.1938 0.1612 0.0582 4.528I2E-0I

8D.DD 0.6884 C) 652 0.I25G 0.0247 4.DI988E-0I

IOC.00 0.7644 CI 468 Q.C978 a.oio2 3.70941E-DI

12D.DD 0.8398 G.l350 0.0768 D.0D43 3.49833E-D1



-127-

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS 2 I I

CRC IC EM O.IGDG EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

IC.00 0.4020 0.25D8 0.23D6 0.6066 9.53757E--01

15.00 0.4474 0.2355 D.2D84 0.4120 7.75333E--01

2C.00 0.4806 0.2262 Q.1956 0.3D7D 6.80720E--01

3C.0D 0.5329 0.2097 0.1751 0.1917 5.73008E--01

40.00 0.5768 0.1952 0.1574 0. 1295 5.I0406E--01

6D.00 D.6531 D.l72 3 0. 1289 D.0659 4.38683E--Dl

80.00 0.7223 D.l56D D.IG70 0.036D 3.97867E--at

IOC 00 0.7880 C.1445 0.0897 O.D203 3.7I04 7E--01

12C0D 0.8510 D.l362 0.0757 D.OI17 3.51821E--ai

CRO 2D. EM o.ioaa EMU 3.00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.39 77 0.3075 0.2949 1.2422 1.44348E 00

15.DO 0.4417 0.2975 0.2796 0.8519 1.I0983E aa

20.00 0.4730 0.2915 0.2708 0.6423 9.37569E--01

3C.DD 0.5212 0.2774 0.2532 0.4123 7.46169E--Ul

40.00 0.5604 0.2615 0.2347 0.2873 6.37824E--ai

6D.0D D.6263 0.2315 0.2CD5 D.1575 5.17643E--01

80.00 0.6840 D.2067 0. 1 719 0.D937 4.52089E--Ul

100.00 0.7385 C187I 0.1484 0.0579 4.10646E--Dl

I2D.D0 0.7918 D.l717 D.1288 0.0363 3.8I974E--ai

CRC 3C EM 0.1DGQ EMU 3.00

L FC FRACT FRACTM RMOE RTOT

IC.00 D.3962 0.3355 0.326 3 1.8789 I.93321E aa

15.00 D.4397 C.3.3C9 0.3175 1.2932 I.444 33E DD

20. DO 0.4703 n.3289 D.3I31 0.9793 1 .I9442E DD

3C00 0.5169 C32G0 0.3010 0.6347 9. I9329E--ni

4C.D0 0.554.3 0.3063 0.2650 0.4476 7.65242E--01

60.00 0.6158 0.2759 0.25IG 0.2527 5.966D3E--01

80.00 0.6684 0.2479 G.2I98 0.156D 5.D6310E--01

ICC.00 0.7167 0.224G D.1928 0.1008 4.50245E--ai

120.00 0.7634 C.2042 D. 1696 0.0665 4.12I26E--ai

CRC 50. EM o.iaao EMU 3.00

L EC FRACT FRACTM RMOE RTOT

ID.OO 0.3950 0.3634 D.3574 3.1523 2.9I266E ao

15.DO 0.438D 0.3661 0.3571 2.1761 2. II333E DO

2C.00 0.4680 0.3703 0.3594 1 .6534 I.70812E 00

30.00 0.5133 D.370I 0.3568 1.0814 I.26565E DO

4C.00 0.5491 0.3624 D.3472 0.7701 1.020D8E 00

6C.00 0.6069 0.3375 0.3I9D 0.4456 7.54523E--ai

80.00 0.6548 0.3094 0.2883 0.2840 6.I4753E--ai

IDC.00 0.6976 D.2825 0.2590 D.I9D8 5.29444E--01

120.00 0.7376 0.2583 0.2325 0.1322 4.72432E--01
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i i aEFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS 2 1

CRO ID. EM 0.D253 EMU 5..00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3406 D.l591 0.1438 D.OOOO 5.45123E-0I

15.DO 0.4900 0.D973 0.0280 O.OODO 4.544I4E-01

20.00 0.5564 0.0905 0.0D53 -O.DDOD 4.26447E-0I

30.OD 0.6326 0.0917 0.0002 O.OUOO 3.99985E-01

40.00 0.6898 0.0936 O.OOOD 0.0000 3.83004E-0I

60.OD 0.782D D.G962 D.ODDO -O.OOOD 3.59724E-0I

8D.D0 0.8569 0.0980 D.DCQO -O.DOOO 3.43646E-DI

IOC 00 0.9212 0.0993 0.0000 -O.DOOO 3.31448E-0I

120.00 0.9780 0.1002 o.acao -O.DQDO 3.2I669E-01

CRO 20. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2623 0.2519 0.2513 0.0004 6.23556E-0I

15.00 0.4637 0.1091 0.C545 o.oaoo 4.67I49E-DI

20.00 0.5506 0.0925 0.0106 -o.aooa 4.287I9E-0I

30.00 0.6322 D.D9I7 0.DDD4 0.0000 4.DD075E-0I

40.OD 0.6898 0.0936 O.DDDO O.DQDO 3.83010E-01

6C.00 0.7820 0.0962 O.DCDD -0.0000 3.59725E-0I

80.00 0.8569 0.D980 o.acao -o.aoao 3.43646E-U1

ICC.00 0.9212 D.0993 o.Gcaa -coooo 3.31448E-DI

120.00 0.978D 0.IDD2 O.CCOO -o.aooo 3.21669E-0I

CRC 30. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2173 D.3347 a.3347 0.0008 7.0I988E-0I

15.00 0.4395 0.1217 0.0796 a.oaao 4.79884E-0I

20.00 0.5448 0.D946 0.0158 a.aaoa 4.30990E-OI

3C.DD 0.6319 0.D9I8 0.CC07 0.0000 4.00164E-0I

40.00 D.6898 0.D936 O.GCOI D.OODO 3.83016E-OI

6C.0D D.7820 0.0962 o.ccaa -0.0000 3.59726E-0I

8C.0G D.8569 D.D980 cocoa -O.OODO 3.43647E-01

ICCOO 0.9212 D.D993 o.ccaa -O.DDOD 3.3I448E-01

120.00 0.9780 0.1002 o.ocaa -O.DOOO 3.21669E-DI

CRC 50. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.DO 0.1832 C.4559 0.4559 0.0013 8.58853E-01

15.00 0 . 39 6 3 0.1491 0.1260 O.DDOD 5.05354E-0I

20.00 0.5335 0.0987 D.C26I o.oaao 4.35534E-0I

3C.00 0.6314 0.0920 0.001 1 a.DODO 4.00343E-0I

40.00 0.6898 0.0936 a.ccai O.OODO 3.83029fc-DI

60.00 D.7820 0.0962 o.ccaa -O.DOOD 3.59728E-0I

80.00 0.8569 0.D980 a.ccao -D.OOOD 3.43647E-0I

100.00 0.9212 D.0993 a.ccaa -O.OODO 3.3I448E-0I

120.00 D.978D 0.1DD2 O.CCOD -O.OOOD 3.21669E-UI



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS I 1 0

CRC 10. EM 0.C5DD EMU 5.0D

L EC FRACT FRACTM RMOE RTOT

IC.00 0.3598 D.1618 0. I4G4 0.D224 5.54542E-0I

15.00 0.4726 0.1071 0.0481 0.0D38 4.65623E-0I

20.00 0.5372 0.D980 0.0235 0.0DI2 4.34868E-01

30.OD 0.6190 0.D959 0 . 0 1 1 2 0.0D03 4.0452IE-0I

40.00 0.6804 D.D962 0.DC7D caaoi 3.8571IE-01

6G.00 0.7768 D.0975 CGC.3 3 o.ooao 3.60932E-0I

80.00 0.8537 0.0987 0.CCI9 a.aaoa 3.44286E-0I

10D.0D 0.919D 0.0997 COCI 1 a.oaao 3.3I827E-0I

120.00 U.9765 D.1D05 o.cao7 a.aoao 3.2I909E-CI

CRC 2D. EM 0.0 500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

ICOD D.3282 0.2378 0.2284 0.0636 6.42574E-U1

15.OD 0.4408 D.l292 0.0874 0.0123 4.89588E-DI

2C.00 0.5J55 D.1078 0.0449 0.0035 4.45564E-0I

30.00 0.6D59 0.1002 0.C220 0.0007 4.0914 7E-0I

4C00 D.6712 0.D989 CGI 38 0.D0D2 3.88424E-0I

60.00 0.7716 C.0987 0.CC66 D.ODOD 3.62I4IE-UI

8C.00 0.8505 D.D994 O.GC3 7 O.OODO 3.4493DE-0I

ICC 00 0.9169 0.1001 0.CC23 o.oaoo 3.322C6E-DI

I2C.00 0.9752 0.1008 CGC 15 o.oaoo 3.22149E-DI

CRC 3D. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3160 0.2996 C2938 0.1070 7.30605E-0I

15.DO 0.4206 CI 514 0. 1 197 0.0245 5. 13553E-GI

2D. 00 0.4977 0.1179 0.0643 0.0069 4.56260E-CI

30. DD 0.5935 0.1047 0.G324 0.0013 4.I3773E-0I

40. OD 0.6622 0.1016 0.0205 0.0004 3.91138E-G1

6C.00 0.7666 D.l000 0.CC99 D.aaoi 3.63349E-UI

80.00 D.8475 0.1001 a.0C56 D.OOOO 3.45573E-0I

I0O.DQ D.9I49 0.1005 0.DD34 O.DOOO 3.32585E-01

I2CD0 0.9736 D. IDI 1 0.GC22 O.OODO 3.22390E-01

CRC 50. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

10.DO D.3058 0.3897 0.3863 0.1939 9.06669E-0I

15.OD 0.3990 D.1933 .0.1716 0.D546 5.6I482E-0I

20.DO 0.4718 D.1383 0.C975 0.0170 4.77652E-01

30.00 0.5714 CI 1 39 0.0520 0.0030 4.23024E-DI

40.00 0.6452 0.1071 0.0335 0.GG08 3.96565E-Q1

6D.D0 0.7567 0.1025 0.CI64 a.ccai 3.65766E-01

80.00 D.84I2 0.1015 0.0C92 0.0000 3.46858E-01

IOC 00 D.9I08 0.1014 D.GC57 0.0000 3.33344E-0I

120.00 0.9707 0.1016 0.00.37 o.aoQa 3.22870E-0I
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EFFECTIVE ENERGY CUTOFFS FOP>, CADMIUM SLABS 2 1

CRO IC. EM D.075D CMU 5. 00

L EC FRACT FRACTM RMOE RTOT

10.00 0.3896 0.2009 D. 1957 0.1864 6.64949E-0I

15.00 0.4475 0.1641 0. 1391 D.0987 5.517I0E-DI

20.DO 0.4879 0.1498 0.1142 0.0617 5.01524E-DI

30.DO D.5539 D.l348 0.0868 0.0285 4.47663E-DI

40.00 D.6I29 D.l258 0.D689 0.D143 4.160I2E-0I

60.00 D . 7 1 7 3 0.1157 0.0455 0.0042 3.78175E-OI

80.OD 0.8056 0.1108 0.D315 0.D0I5 3.55273E-01

1C0.DD 0.8805 0.1D82 0.0228 0.0D06 3.393 35E-0I

I2C.00 0.9455 D.l068 0.0170 D.0D03 3.27298E-0I

CRO 20. CM 0.0750 EMU 5..DO

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3774 0.2766 0.2760 0.4100 8.78589E-0I

15.00 0.4315 0.2253 0.2099 0.2264 6.69905E-0I

20.00 0.4678 0.2D26 0.1786 0.1478 5.83595E-DI

30.00 0.5249 D.l761 0.1421 0.0747 4.97241E-0I

40. OD 0.5760 0.1581 0.1172 0.0409 4.49799E-0I

6D.0D 0.6729 D.l360 0.0826 D.0I32 3.96792E-0I

8C.00 0.7635 0.1242 0.0596 0.0046 3.66942E-0I

ICCOD 0.8442 D.l176 D.D439 0.0018 3.47234E-0I

I2D.D0 0.9152 D.l136 0.0332 0.0007 3.3293IE-U1

CRO 3D. EM 0.D750 EMU 5..OD

L EC FRACT FRACTM RMOE RTOT

10.00 0.3727 0.3234 D.3234 0.6374 1.09223E 00

15.00 0.4254 0.2691 0.2576 0.3572 7.88IDIE-0I

2C.0D 0.4597 D.2435 0.2247 D.2375 6.65665E-0I

3C.0C C.5I2I 0.2 1 12 0.I84C 0.1256 5.46819E-01

4D.00 D.5579 D.1877 0.1546 0.0726 4.83586E-01

6D.0D D.6449 0.1561 D. 1129 D.D262 4.I54I0E-0I

8C.00 0.7308 D.l379 0.0842 0.0U97 3.786I0E-0I

ICCOO D.8128 0.1272 0.0635 0.0037 3.55133E-DI

I2D.0D D.8875 0.12D6 0.0486 0.0015 3.38564E-DI

CRO 50. EM 0.D750 EMU 5,.00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3689 0.3779 0.3779 1.0945 1.51951E DO

15.00 D.420I 0.3268 0.3189 0.6210 I.02449E aa

2D.DO 0.4527 0.3016 D.288C 0.4198 8.298D7E-0I

30.00 0.5008 0.2664 0.2460 0.2312 6.45976E-0I

40.00 0.541 1 0.2374 D.2I24 0.1408 5.5116DE-QI

6C.00 0.6149 0.1937 0. 1614 0.0581 4.52645E-GI

8C.0D 0.6884 0.1651 D.1250 0.0247 4.0I947E-GI

100.00 0.7644 D.l468 D.C978 0.0102 3.70930E-01

120.OD D.8398 D.l349 0.0768 0.0043 3.49830E-0I

i a



- IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS

CRC IC EM O.IODO EMU 5.00

I 1

L EC FRACT FRACTM RMOE RTOT

10.00 0.4D05 0.2396 0.2396 0.6512 9.07770E-01

15.00 0.4501 D.2216 0.2216 0.4167 7.42399E-0I

20. DO 0.4885 D.2125 0.2125 0.2940 6.56117E-UI

30.00 C.542I 0.1993 0.1876 0. 1808 5.58I44E-01

40.00 0.5850 0.1873 D.1656 0.1227 5.0080IE-U1

60.00 0.6594 D.1677 0.1325 D.D63) 4.34174E-0I

80.00 0.7272 D.l534 0.IC87 0.0347 3.95545E-0I

ICO.00 0.7917 0.1429 0.0905 0.0198 3.69782E-0I

120.00 0.8538 0.1353 0.0760 0.0115 3.51105E-01

CRC 20. EM D.1D0D 1MU 5.00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3967 0.3D22 0.3022 1.3328 1.3975DE 00

15.OD 0.4425 0.2898 0.2898 D.8751 1.07690E 00

20.00 0.4758 0.2832 0.2832 0.639D 9.I2966E-01

30. OD 0.5259 0.2703 0.2649 0.40D4 7.3I305E-01

40. DO 0.5646 0.2557 0.2429 D.2798 6.282I8E-0I

60.00 0.6295 0.2278 0.2D46 0. 1542 5.13134E-01

80.00 0.6866 0.2D44 0. 1 74D 0.D92I 4.49767E-UI

ICC.00 0.74D5 0.1857 D.I495 0.0571 4.0938IE-01

120.00 0.7933 0.1708 0.1294 0.0359 3.8I258E-0I

CRC 30. EM 0.1000 EMU 5i.ao

L EC FRACT FRACTM RMOE RTOT

10.00 D.3955 0.3324 0.3324 2.DI38 1.88722E 00

15.OD D.4400 0.3258 0.3258 1.3329 1.41I40E on

20.00 0.4719 0.3231 0.3231 0.9832 1.1698IE aa

30.00 0.52D1 0.3147 0.3114 0.6227 9.04465E-OI

4D.00 0.5571 0.3018 0.2925 0.4400 7.55636E-01

60. OD D.6I79 0.2729 0.2550 0.2493 5.92094E-01

80.00 D.67D1 0.2459 0.2219 0.1543 5.03988E-0I

IOC.00 0.7180 0.2227 0.I94D 0.0999 4.48980E-0I

120.00 0.7644 D.2D33 0.1705 0.0661 4.1I4I0E-0I

CRC 50. EM 0.1000 EMU 5i.DO

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3945 0.3618 0.3618 3.3763 2.86667E 00

15.00 D.4381 0.3632 0.3632 2.2481 2.08040E an

20.00 D.4689 D.3668 0.3668 1.6699 i.68351e an

30.00 D.5152 0.3669 0.3651 1.0691 1.25078E UO

40.00 0.5508 0.3596 0.3535 0.7622 1.0I047E UO

60.00 0.6082 0.3354 0.3227 D.4420 7.50DI4E-D)

80.00 0.6558 0.3079 0.2904 0.2822 6. 12432E-0I

IOC 00 0.6984 0.2815 0.2602 0.1898 5.28179E-0I

120.00 0.7382 0.2576 D.2332 0. 1317 4.717I5E-0I
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS I 1

CRO IC EM 0.0253 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

10.00 0.3409 0.1588 D. 14.39 O.DOOO 5.44898E-UI

15.00 D.490I 0.0973 0.D28D O.DDOO 4.54386E-0I

20.00 D.5565 0.D906 D.DC53 -a.aaoD 4.26442E-0I

30.00 0.6326 0.0917 0.0002 o.oaoo 3.99985E-0I

40.DO 0.6898 0.0936 o.oooa 0.0000 3.83004E-0I

6C.00 D.7820 0.0962 D.OOOO -0.0000 3.59724E-UI

8C.00 0.8569 0.C980 O.DDOD -0.0000 3.43646E-CI

ICC.00 0.92)2 0.D993 O.DDOO -o.oaoo 3.31448E-0I

I2C.0D 0.978D 0.1002 o.oaoo -a.aaao 3.2I669E-01

CRO 20. EM 0.0253 EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

10.00 0.2624 0.2517 0.2514 0.D0D4 6.23330E-0I

15.00 0.4638 0.1091 0.0545 O.DDDO 4.6712IE-0I

20.00 D.5506 0.0925 Q.0106 -o.oaoo 4.28714E-0I

30.00 0.6322 0.0917 0.D004 o.oaoo 4.aao74E-ai

40.00 0.6898 0.0936 O.CCOO o.caaa 3.830I0E-0I

6C.C0 0.7820 0.0962 O.OCOO -a.oaao 3.59725E-DI

8C.D0 0.8569 0.0980 o.oaoo -o.oooa 3.43646E-0I

IOC.OD 0.9212 0.0993 O.OOOD -O.DDOD 3.3I448E-0I

I2D.D0 0.9780 0.1002 D.CDOD -O.OOOD 3.2I669E-0I

CRO 30. EM D.D253 EMU 10..DO

L EC FRACT FRACTM RMOE RTOT

10.00 0. 1833 0.3 348 0.3348 0.0U08 7.01763E-D1

15.00 0.4 395 0.1216 0.0796 a.aaoo 4.79856E-0I

2C.00 0.5448 0.0946 G.UI58 O.DDOD 4.30986E-01

3C.00 0.6319 0.0918 0.CD07 O.OUOO 4.00164E-0I

40.00 0.6898 O.D936 cacai O.OUOO 3.830I6E-0I

60.00 0.782D 0.0962 cccaa -a.oaao 3.59726E-D1

80.00 0.8569 0.0980 o.oooa -a.aoao 3.43647E-0I

ICCCO 0.9212 D.0993 CCCGG -a.oooo 3.31448E-UI

I2C.0D 0.9780 0.1002 o.ccoa -a.aaoa 3.21669E-0I

CRO 5C EM 0.0253 EMU 10..GO

L EC FRACT FRACTM RMOE RTOT

1C.00 0. 1651 0.4560 0.456G 0.DUI3 8.58628E-0I

15.00 0.3963 0.1491 G.1260 O.OOOD 5.D5326E-0I

2C.00 0.5335 0.0987 0.0261 O.OODO 4.35530E-0I

3C.00 0.6314 0.0920 0.0011 D.DDDD 4.00343E-ai

40. oa 0.6898 D.0936 O.DDOI 0.0000 3.83029E-0I

6C.00 0.7820 0.0962 cacao -cdooo 3.59728E-01

8C.DD 0.8569 0.0980 o.acao -o.aaoD 3.43647E-CI

ICC.DO 0.9212 0.0993 cccaa -0.0000 3.3I448E-0I

120.00 0.9780 0.1002 cocao -0.0000 3.2I669E-DI
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10-3+10285*8+i£22*02662*02662*09462*000*31
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ioiysowywiovydlovyd331
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10-322+1(2*2aaan'O51DD*D0001*0+1626*000*321

m-3l+i602*2aoao'a2200*02860*06226*000*031

IC-36092+1'20000*02230*06960*01298*000*38

10-312925*20000*02900*01+160*02162*000*39

10-301882*21000*02+iia*o9680*05502*000*0+1

10-392246*22000*02220*0+1980*02159*000*32

10-309902*+!2100*096+iD'D5580*01+125*000*32

10-362855*+!0800*00860*00860*0902+1*000*51

ia-360l+i6'50680*02222*02222*02102*000*01

ioiyjowywiovydlDVyd033

DO'•oinw30050*0W3*023d3

10-326112*20000*02oao*a2660*00186*000*321

10-329502*2aoau'D1130*02860*0U926*000*331

10-39961+1*20000*06iaa*D2960*02598*000*08

10-322+195*2aaua*u+1200*06260*02962*000*09

10-396092*20000*02200*0I28D*095(2*033*3+1

10-301968*21000*08110*0+1280*06999*000*32

10-3+19660*+!tiOOO'D2520*06920*08209*000*32

ID-3598I2*+i2ID0*0+1+153*0+1820*0+1+1+15*000*51

10-322090*56620*0Dl+il*0Cl+i1*02+1(2*000*31

ioiy30wywiovydlovyd031

OD'•oinw30050*0W3*3loyo

aiiS8V3SWniWQVOyOdSddOimAOy3N33AI133dd3

•£€l-
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EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS I 1

CRO IC EM 0.0750 EMU ID..00

L EC FRACT FRACTM RMOE RTOT

IC.00 0.3676 D.1995 D.1995 0.2796 5.70550E-UI

15.00 D.4223 0.1407 D.1407 0.147D 4.71273E-01

20.OD C461 1 U.l164 0.I 164 0.D91D 4.31703E-01

30.CO 0.5345 n.0931 0.D931 0.0378 3.93118E-D1

40.00 0.6705 0.0834 0.0834 0.0082 3.7I989E-DI

6C.D0 0.8399 0.0843 0.D526 0.0011 3.47662E-0I

8C.00 0.9139 0.0869 0.0346 0.0U04 3.32963E-DI

ICC 00 0.9739 0.0895 0.0243 O.CU02 3.22444E-01

I2C.0D 1.0255 0.0918 0.D178 a.aaoi 3.14I89E-0I

CRO 20. EM 0.0750 EMU 10.,00

L CC FRACT FRACTM RMOE RTOT

10.00 0.3655 C2863 0.2863 0.5681 7.84I89E-01

15.OD D.4169 0.2 167 0.2167 0.3077 5.89468E-01

20.DD 0.45D6 D.l837 0.1637 0.1996 5.I3773E-01

3D.CO 0.5D4I D.l460 D.1460 C 1005 4.42696E-0I

40.OD 0.5580 0.1229 0.1229 0.0524 4.05776E-0I

6C.DD 0.7659 0.1025 0.C972 0.D05D 3.6628CE-0I

80.OD 0.8564 G.0989 D.0662 0.0017 3.44632E-0I

ICCCO 0.929 3 G.0980 D.D472 0.0007 3.30342E-OI

I2C.DD 0.9904 0.D98I 0.G349 0.0003 3.I9822E-0I

CRO 3D. EM G.0750 EMU 10..DO

10.CD

15.DO

2C.00
3D.GO

4C.00

6C.C0

8C.D0

ICC.DD

I2C00

CRO 50.

L

10.00

15.00

20.DO

3o.no

4C.00

6C.00

8C.00

100.00

12C.CC

EC FRACT RTOT

0.3648 0.3360 0.3360 D.8565 9.97829E--Gl

0.4152 0.2675 0.2675 0.4682 7.07664E--ai

0.4474 0.2326 0.2326 0.3077 5.95844E--Gl

0.4961 C.1891 0.1891 0.I62D 4.92275E--CI

0.5400 G.l591 D.1591 0.0929 4.39563E--Gl

0.6523 G.1236 C 1236 0.0252 3.84897E--01

0.8081 0.1 116 0.0945 0.0043 3.563UnE--01

D.8891 0.1G69 0.0686 0.0016 3.3824 1E--01

0.9575 0.IG46 0.0513 0.0007 3.25455E--Gl

EM 0.0750 EMU 10.,00

EC FRACT FRACTM RMOE RTOT

0.3643 D.39D7 0.3907 1.4331 1.4251 IE GD

0.4138 0.3308 0.3308 0.7893 9.44055E--Dl

0.4450 0.2990 0.299G 0.5238 7.59986E--Dl

0.4902 D.254D G.254G 0.2843 5.9I431E--01

0.5281 0.2)80 0.2I8G 0.1726 5.07I37E--Dl

D.6027 G.l671 0.1671 0.0685 4.22133E--CI

D.72D8 G.l384 C 1 384 0.0180 3.79637E--01

C8228 G.1255 0. IC67 0.DG55 3.54038E--Gl

0.8993 0.1182 D.081 1 0.U022 3.3672IE--Gl



-IN

EFFECTIVE ENERGY CUTOFFS FOR CADMIUM SLABS

CRC ID. EM O.IOOO EMU 10.00

I 1 0

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3941 0.2575 0.2575 0.9U26 8.D3I84E--01

15.00 0.4375 0.2328 0.2328 0.5908 6.46124E--Dl

2C.CC 0.468D 0.2165 G.2165 0.4327 5.66795E--01

30.00 0.5149 0.1899 0.1899 0.2672 4.80063E--01

40.00 0.5536 D.l678 G.1678 D.I8D8 4.31573E--01

60.00 0.6221 D.l352 0.1352 D. 09.30 3.78229E--ai

80.00 0.6929 D.l139 G.1139 0.0489 3.49I81E--01

100.00 0.7892 0.1DC8 0.ICG8 0.G2I5 3.30670E--Dl

I2C.00 1 .0124 G.0954 G.C920 0.0032 3.I7663E--01

CRC 20. CM G.IOOG EMU 10..00

L EC FRACT FRACTM RMOE RTOT

1C.00 0.3936 G.3185 0.3185 1 .8109 1.2929 IE DD

15.00 0.4364 0.304! G.304I 1 . 1899 9.80623E--01

20.00 0.4662 0.2944 0.2944 0.8750 8.23644E--Gl

30.D0 0.51 1 1 0.2731 0.2731 0.5472 6.53223E--ai

4C.00 0.5471 D.2507 0.2507 0.3771 5.5899IE--Ul

60.00 0.6064 G.2IG2 0.2102 0.2066 4.57189E--ai

80.00 0.659D G.l783 U.1783 0.1238 4.03402E--01

IDD.00 0.71 15 G.l541 C 1541 O.D76D 3.70269E--Dl

I2C.00 0.7714 G.l363 C 1363 0.D448 3.478I6E--Dl

CRC 3D. EM a.looa EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

ICOD 0.3934 0.3459 0.3459 2.7201 1.78263E 00

15.00 0.4 36 1 0.3393 0.3393 1.7882 1.3I5I2E aa

2C.00 0.4656 0.3352 0.3352 1.3176 1.08049E aa

3C.00 0.510D 0.3216 0.3216 0.8268 8.26383E--01

40.00 0.5450 0.3029 0.3029 0.5731 6.86408E--01

60.00 0.6D17 0.2 6 34 0.2634 0.3196 5.36I49E--ai

8D.D0 0.6497 0.2281 0.2281 C 1976 4.57624E--Ul

IOC.00 D.6945 0.1988 0.1988 0.1281 4.D9868E--Dl

120.00 D.740D G.l754 0.1754 0.D84D 3.77968E--Ul

CRC 50. EM o.iaaa EMU 10..DO

L EC FRACT FRACTM RMOE RTOT

10.00 0.3933 0.3718 0.3718 4.5355 2.762G8E an

15.00 0.4358 0.3740 0.374D 2.986D 1.98412E 00

20. DD D.4651 D.3774 D.3774 2.2022 1.594I9E an

30.00 0.5090 D.3 754 0.3754 1.3866 1 . 1 72 7CE GG

40.DD D.5433 D.3649 0.3649 0.9654 9.41244E--Gl

6C.D0 D.59C0 0.3337 0.3337 0.5454 6.94069E--Ul

80.00 D.6427 D.2993 D.2993 D.3447 5.66067E--ai

ICC.00 0.6826 D.2672 D.2672 0.2313 4.89067E--01

I2C.0D 0.7202 C2389 D.2389 0.16D2 4.382 74E--ai
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SPHERES 3 a

CRO IC EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1129 0.2544 0.2233 0.1730 I.25037E aa

50. OD 0.1510 0.1741 0.1262 0.0505 8.94843E- Ul

80.00 D.1982 0.1267 0.0648 0.0106 7.27676E- 01

IOO.DD 0.2252 0.1134 0.0442 0.0043 6.75192E-•01

I2D.DD 0.2486 0.1058 0.031 1 0.0019 6.39987E-•01

I5D.DD 0.2785 0.0996 0.DI94 0.0U07 6.03508E-•ai

200.00 0.3184 0.0947 0.0D99 0.0002 5.63853E-•Ul

300.OD 0.3789 0.D915 0.0034 0.0000 5.I68I0E-•01

500.DD 0.4656 0.0902 0.DDD7 o.oaoo 4.66198E-•01

CRO 20. EM 0.0253 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

30.OD 0. ID88 0.3385 D.3182 0.3787 1 .667Q8E ou

5D.0D 0.1432 0.2354 0.2011 0. 1227 1.04332E DO

80.00 0.1854 0.1590 0.1130 0.0304 7.815I3E--01

1D0.DD 0.2116 D.l345 0.D806 0.0127 7.07555E--01

120.CO 0.2362 0.1200 D.D587 0.0055 6.60985C--01

150.00 0.2687 0.1080 0.0376 0.0018 6.I5585E--01

20D.0D 0.3124 0.0988 0.0195 0.0004 5.695I7E--01

300.00 0.3764 D.D929 0.0068 o.aaoa 5.18577E--01

500.OD 0.4649 0.0905 0.0014 0.0000 4.66535E--01

CRO 3D. EM 0.D253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30. DD 0. 1073 0.3895 D.3742 0.5868 2.08380E 00

50.DD D.I4DD D.2826 D.2549 0.1985 1.19I80E 00

80.00 0. 1 786 C 1 888 0.1513 0.0547 8.35350E--ai

100.00 n.2028 0.1553 0.1111 0.U244 7.399I9E--01

120.00 0.2266 CI 345 0.G829 0.01 ID 6.8I984E--01

15D.00 0.2601 0.1166 0.0546 0.0035 6.2766IC--01

200.00 0.3066 0.1030 0.G289 0.0007 5.75180E--01

300.00 D.3738 D.094.3 O.CIOI 0.0G01 5.2D345E--Gl

500.00 0.4643 D.09C8 0.DC22 U.OGOO 4.66873E--Gl

CRO 50. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30.CO 0. 1D6D D.448D 0.4376 1.0046 2.91723E aa

50.CO 0. 1372 0.3 496 0.3290 0.3529 I.48876E 00

80.CO CI 719 0.2402 0.21 14 0.1080 9.43023E--01

ico.no 0.1930 0.1941 0.1605 0.0531 8.04647E--ai

120.00 0.2142 D.l63D 0.1237 0.0262 7.2398IE -01

I5D.DD 0.2463 D.l343 0.0850 0.0089 6.51813E -01

20D.DD D.2959 0.1116 C.G468 0.0016 5.86507E -01

300.00 0.3689 0.0970 CC 168 a.uaai 5.2388IE -Gl

500.OD C.4629 D.09I3 0.0036 o.oaoo 4.67547E -01
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM. SPHERES 3 0 10

CRC ID. EM G.D5DQ EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C.00 D.1300 0.2774 0.27 74 1 .3.31 1 2.39863E 00

5C.CC 0. 1628 0.2 669 D.261 7 C7746 I.68U38E 00

8C.CC D.1945 0.252U G.2297 0.4558 1.22897E ao

1CC.0G n .2 1 1 3 0.2.395 G.2I 14 0.3417 1.0671 IE ao

12C.C0 U.2262 0.2272 G.1951 0.2641 9.55247F--ai

15C.0C U.2462 D.2098 0. 1 738 D.1868 8.39973E--01

2CC.GC n.2758 0.1651 0. 1448 0. 1 1 19 7.2I28DE--Ul

30C00 D.328D CI 507 0.10 37 0.0455 5.99325C--01

5CC.0D 0.4204 CI 1 75 O.C57C 0.DU93 4.98322E--ai

CRC 2D. CM 0.0500 EMU 3.GO

L EC FRACT FRACTM RMOE RTOT

3C.CD 0.1286 0.3205 D.3205 2.7048 4.05372E DO

5C.C0 0.16D4 0.3231 0.3194 1.5885 2.65634E DD

8C.00 0.1915 0.3158 0.3018 0.9426 I.79909E DD

1CC.CC 0.2077 0.3067 0.2882 0.7121 I.49938E DO

12C.DD D.2218 Q.295? 0.2742 U.5558 I.29589E 00

15C.0D D.2405 D.2785 0.2533 0.3997 1.09038E 00

2DC.D0 0.2674 D.2497 0.2206 0.2481 8.8485DE--01

3CC.C0 0.3133 0.2017 C 1673 0.1104 6.83646E--01

5CC.CO D.3952 0.1453 0.IDDO 0.0268 5.30783E--01

CRC 3D. EM 0.0500 EMU 3. DO

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1281 0.3387 0.3387 4.0777 5.7088IE DO

5C.0D 0. 1595 0.3482 0.3458 2.4040 3.632 30E OD

8C.0D D. 1904 D.3492 0.3389 1 .4 304 2.3692IE DO

1CCD0 0.206 3 0.3441 0.3301 1.0841 1.93165E 00

12C.00 0.2202 0.3363 0.3196 0.8493 1.63654E 00

15C.00 0.2383 0.3219 0.3021 0.6148 1.34078E 00

2CC.0C 0.2642 0.2947 0.2713 0.3868 1.04842E 00

3CC.00 0.30 7 1 0.2427 0.2144 0.1790 7.67967E--ai

5CC.00 0.3815 0.1715 0. 1345 0.0486 5.63244E--01

CRC 50. EM a.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C0D 0.1277 0.3549 0.3549 6.8246 9.0I899E aa

5CD0 0.1588 0.3723 0.3708 4.0354 5.58422E 00

8C.00 0.1895 0.3834 0.3766 2.4076 3.50945E ao

IOC.00 0.2052 0.3842 0.3749 1.8289 2.796I9E 00

12C00 0.2188 0.3818 0.3703 1.4369 2.31784E 00

15C.00 0.2365 J.3734 D.3595 1.0463 1.84159E 00

2CC.D0 0.2614 0.3528 0.3358 0.6662 1.3 7556E 00

3CC0D 0.3017 0.3031 0.2816 0.3189 9.36609E--01

5CC.C0 0.3679 0.2176 0.1892 0.0970 6.28167E--Dl
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EFFECTIVE ENERGY CUTOFFS FCR GADOLINIUM SPHERES 3 0 I

CRO IC. EM D.D75D EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30. DD 0.1403 0.2 349 0.2349 3.2468 3.57925E 00

50.00 D. 173 3 D.2478 0.2478 2.21 18 2.68784E 00

80.00 D.2077 0.2582 0.2582 1.4781 2.03343E 00

10D.DD 0.2260 0.2620 0.2616 1.1963 1.77243E 00

120.DD 0.2404 D.264D 0.2585 1.0204 1.581 1 IE 00

150.OD 0.2592 0.2641 0.2524 0.8263 1.3723 IE 00

2D0.D0 0.2856 0.2598 0.24D7 0.6109 1.14I69E 00

300.00 0.3281 0.2438 0.2159 0.3727 8.83596E--01

500.00 0.394 1 0.2075 0.1718 0.I 718 6.53713E--Dl

CRO 20. EM 0.0750 EMU 3.CO

L EC FRACT FRACTM RMOE RTOT

30.00 0.1399 0.2563 0.2563 6.5119 6.5I364E DC

50.00 0. 1724 0.2768 0.2768 4.4529 4.74622E OD

80.00 0.2058 0.2956 D.2958 3.D009 3.458I8E DO

100.OD 0.22 32 0.3040 0.3C40 2.4421 2.94866E 00

120.00 0.2377 0.3 100 0.3D72 2.0796 2.57753C on

150.DO 0.2563 0.3153 0.3085 1.6871 2.17560E aa

200.00 0.2822 0.3179 0.306 1 1.2525 I.73693E OG

300.00 0.3232 0.3102 0.2919 0.7738 I.25579E OD

500.00 0.3848 0.2770 0.2519 0.3703 8.42007E--01

CRO 3D. CM 0.G75D EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

3.0.00 D.1397 0.2644 0.2644 9.7777 9.448D4E DO

50.GO 0. 1721 0.2882 D.2882 6.6949 6.8D461E GO

80.00 0.2051 0.31 14 0.3114 4.5241 4.88293E 00

100.00 0.2223 0.3222 0.3222 3.689.3 4.I2489E GO

120.00 0.2.36 7 0.3 304 0.3286 3.1396 3.57395E 00

I5D.DD 0.2552 0.3389 0.3342 2.5490 2.9789DE DO

200.OG 0.281D D.3464 0.3379 1.895) 2.332I7F 00

300.00 D.32J4 0.3464 0.3326 1.1762 1.62799E OD

500.OD 0.3814 0.3214 0.3GI6 0.5 709 I.03030E 00

CRO 5D. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOC RTOT

30.00 D. 1396 D.27I3 C2713 I6.3C77 1.53I68E 01

50.OD C 17)9 G.2982 0.2982 11.1770 1.D92IME 01

80.00 0.2046 0.3255 0.3255 7.5681 7.73242E 00

100.00 G.2216 0.3 38 7 0.3.387 6.1842 6.47735E OD

120.00 0.2359 0.3493 0.3482 5.2612 5.56678E 00

150.00 0.2544 0.3614 0.3584 4.2729 4.58550E 00

2DD.00 0.2800 0.3746 0.3690 3.1813 3.52264E 00

3D0.D0 D.320G C.385Q D.3757 1.981 3 2.3 72 38C aa

500.0C D.3784 0.374R 0.36D8 0.9734 1.40689E GG
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EFFECTIVC ENERGY CUTOFFS FOR GADOLINIUM SPHERES 3 0 10

CRC IC. "EM 0.1000 CMU 3.DO

L EC FRACT FRACTM RMOE RTOT

3C.C0 D.1479 D.1967 0.1967 5.4333 4.56248E 00

5C.C0 0.1815 0.2 159 0.2159 4.D479 3.62245E 00

8C.CC 0.2162 0.2343 0.2343 2.9704 2.86599E OD

1CC.CC C.2 34 3 0.2427 0.2427 2.5257 2.54384E 00

12C.DD 0.2500 0.2492 0.2492 2.1939 2.29860E 00

I5C.CC 0.2706 0.2566 0.2566 1.8253 2.D2073E DO

2CC.CC D.2998 G.2647 0.2647 1.4096 1.69893E 00

3CC.CC 0.3422 0.2712 D.26I 1 0.9870 1.3I457E ao

5CC.C0 0.4043 0.2648 0.24 3 1 0.5731 9.40609E--01

CRC 2D. EM 0.1000 EMU 3.DD

L EC FRACT FRACTM RMOE RTOT

3C.0C D. 1477 0.2D91 D.2D9I 10.8773 8.55526E 00

5C.CC 0. 1812 D.2327 D.2327 8.1116 6.6822IE 00

8C.CD 0.2155 0.2566 0.2566 5.9661 5.17927E 00

1CC.00 0.2333 0.2684 0.2684 5.0808 4.54I27E 00

J2C.00 0.2486 0.2778 0.2778 4.4223 4.D5685E 00

i5c.no 0.2686 0.2890 C2e90 3.6929 3.509 74F ao

2CC.CC 0.2966 0.3028 D..3028 2.8723 2.87942E 00

3CC0C 0.3388 0.3185 0.3128 2.0090 2.13 3 72E 00

5CC.0C 0.4002 C.3253 0.3117 1.1759 1 .4212IE 00

CRC 3C EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C.0C 0.1476 0.2136 0.2136 16.3207 1.25480E 01

5C.00 0.1811 0.2390 0.239D 12. 1749 9.74198E 00

8C.00 C2I52 0.2652 0.2652 8.9605 7.49255E OD

1CC.0D 0.2329 0.2783 0.2 78 3 7.6360 6.53870E 00

I2C0D 0.2482 0.2891 0.2891 6.6507 5. 815 IDE 00

15C.0D 0.2680 D.3022 0.3022 5.5601 4.99875E aa

2DC.D0 0.2956 0.3 188 0.3188 4.334 5 4.05991E ao

3CCDC 0.3377 D.3396 D.3356 3.0323 2.95287E 00

5CC.C0 0.3985 0.3552 U.3452 1.7803 1.90180E 00

CRC 50. EM 0.1ODO EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C.C0 0.1476 0.2174 0.2174 27.2066 2.05336E ai

5C.CC C. 1810 0.2443 0.2443 20.3019 1.58615E 01

8C.CC 0.2150 0.2726 0.2726 14.9499 1.21I91E 01

ICCCO 0.2326 0.2868 D.2868 12.7485 1.05336E 01

12C.C0 0.2478 0.2988 0.2988 11.1086 9.33I60E ao

15C.DD 0.2675 0.3 139 0.3139 9.2932 7.97677E 00

2CC.O0 0.2948 0.3332 0.3332 7.2580 6.42089E 00

3CC00 0.3367 0.3592 0.3567 5.0791 4.59117E 00

5CC.00 0.3973 0.3851 0.3786 2.9883 2.86299E ao
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SPHERES 3 0

CRO 10. CM C.D253 EMU 5. GO

L EC FRACT FRACTM RMOE RTOT

30.CO 0.1 133 D.235I 0.2351 0.1753 I.19333E GO

50.00 0. 1552 0.1619 C 1 3 39 0.0453 8.72475E-0I

80.DD 0.2DD9 D.1228 0.0661 0.0098 7.2I65IE-0I

100.00 0.2268 D. 1 1 16 0.0445 0.DD41 6.72555E-0I

120.OC 0.2495 0.I05D 0.G312 0.0018 6.38799E-UI

150.00 0.2788 0.D993 0.0194 0.DDD7 6.03134E-DI

2C0.00 0.3185 D.0947 0.0099 0.0002 5.63794E-0I

3C0.0D 0.3 789 0.D9I5 0.GG34 D.DODO 5.I68G8E-GI

5D0.DD 0.4656 0.0902 0.GCG7 o.aaoo 4.66198E-0I

CRO 2D. EM 0.0253 EMU 5.,ca

L EC FRACT FRACTM RMOE RTOT

3D.00 0.1083 0.3273 0.3273 0.3946 1.6I004C aa

50.OD 0. 1454 0.2253 0.2102 0.1162 1.02096E UU

80.00 D. 1871 0.1552 0. 1 150 0.0290 7.75488E-0I

100.00 D.2I28 0.1327 0.G8I3 0.0123 7.049I8E-01

120.DD 0.2369 0.1192 0.0589 0.0054 6.59797E-0I

150.OD 0.2690 0.1077 0.0377 0.0UI8 6.I52I0E-DI

200.CC 0.3125 0.0988 0.0195 a.aao4 5.69458E-0I

300.CD 0.3764 0.0929 0.GG68 o.oaoo 5.18576E-0I

500.DD G.4649 0.0905 0.0014 o.oaoo 4.66535E-0I

CRO 3D. EM 0.0253 EMU 5,.DO

L EC FRACT FRACTM RMOE RTOT

30.CC D.I068 0.3820 0.3820 D.6I27 2.02675E DO

50.DD 0.1414 0.2744 0.2642 0.1917 I.16944E DD

8D.D0 a.1798 0.1853 0. 1537 0.0530 8.29325E-0I

100.DD 0.2037 0.1535 0.1I2D 0.02 38 7.37282E-0I

12D.D0 D.2272 0.1337 0.08 32 0.0108 6.80796E-D1

I50.00 0.2604 G.J 164 0.054 7 0.0035 6.27286E-DI

2D0.0D 0.3067 G.l030 0.D289 0.0007 5.75I22E-0I

300.00 0.37 38 C0943 0.GI01 D.GGOI 5.2D344E-0I

500.CG 0.4643 0.0908 0.CC22 O.DDOO 4.66873E-0I

CRO 50, EM 0. 025.3 EMU 5 .00

i EC FRACT FRACTM RMOE RTOT

30.CO D.1D56 0.444D C444C 1.0477 2.860I8E 30

50.DC D.l380 G.3438 G.3376 0.3459 I.4664QE QD

80.00 D.1726 C.237I 0.2141 C 1061 9.36998E-01

100.00 D.1935 0.1925 0.1616 0.0523 8.D2DI0E-DI

120.OD D.2145 0.1621 LI. 124 1 0.0259 7.22792E-0I

150.OD C.2466 0.134) G.G85I 0.GG89 6.5I439E-0I

200.00 0.2959 0.1115 G.G468 CC0I6 5.86449E-UI

300.OC D.3689 G.097G G.CI68 0.0GG1 5.23879E-CI

500.OG 0.4629 0.091.3 G.GC36 o.oaoo 4.67547E-0I
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EFFECTIVE ENERGY CUTOFFS FOFI GADOLINIUM SPHERES 3 D

CRO ID. EM 0.0750 EMU 5.,00

L EC FRACT FRACTM RMOE RTOT

30.OC 0.1396 0.2411 0.2411 4.0930 3.44820E 00

50.00 0.1719 0.2537 0.2537 2.7577 2.5685IE OD

80.00 0.2D48 0.2614 0.2614 1.8232 1.92953E 00

100.00 0.2218 0.2624 0.2624 I.4683 1.67755E oa

120.00 0.2366 0.2615 0.2615 1.2163 1.49436E 00

150.00 0.2559 0.2579 0.2579 D.951 1 I.29633E 00

200.00 0.2834 0.2490 0.2490 0.6724 1.D8045E 00

300.D0 0.3292 0.2284 0.2284 0.3816 8.43056E--01

500.00 0.4021 0.1950 0.1851 0.I6C8 6.34797E--01

CRO 2D. EM 0.0750 EMU 5..00

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1396 0.2601 0.2601 8. 1910 6.38259E 00

50.00 D. 1717 0.2808 0.2808 5.5236 4.62690E ao

80.CG 0.2043 D.2989 0.2989 3.6591 3.35428E 00

ICO.00 D.22I1 0.3058 0.3058 2.9516 2.85378E OD

120.00 0.2357 0.3102 0.3102 2.4506 2.49078E aa

150.00 0.2545 0.3134 0.3134 1.9238 2.09963E aa

200.00 0.2809 0.3)31 0.3131 1.3721 1.67568E ao

3D0.DD 0.3232 D.3DI7 0.3017 0.8021 I.2I525E 00

5D0.00 0.3890 0.2684 0.2645 0.3583 8.2309JE--ai

CRO 30. EM 0.0750 EMU 5..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1395 0.2672 0.2672 12.2890 9.3I699E on

50.DO D.1716 0.2912 0.2912 8.2888 6.68528E 00

80.00 0.2042 0.3 139 0.3 139 5.4958 4.77902E ao

100.00 0.2209 0.3239 0.32 39 4.4352 4.0300IE DO

120.00 0.2 35 3 0.3310 0.3310 3.6848 3.4872DE 00

150.00 0.2540 0.3382 0.3382 2.8967 2.90292E DD

200.no 0.2801 0.3437 0.3437 2.D7I8 2.27092E UO

300.OD 0.3213 0.3410 0.3410 1.2219 I.58745E aa

5CO.0C 0.384 1 0.3 150 0.3130 0.5587 1.01139E 00

CRO 50. EM G.0750 EMU 5,.CO

L EC FRACT FRACTM RMOE RTOT

30.CO 0. 1395 C .2 7 30 0.2730 20.4857 1.5I858E Dl

50.00 D. 1716 0.3001 0.3001 I3.B2D5 1.0802 IE 01

80.CC 0.2D40 0.3272 0.3272 9.1676 7.62852E aa

iQO.no 0.2207 0.3401 0.3401 7.4UI7 6.38246E 00

120.on D.2351 0.3 501 0. 3501 6.1523 5.48004E aa

150.00 D.2536 0.3613 D.3613 4.8420 4.5D952E 00

200.00 0.2794 0.3732 0.3732 3.47) \ 3.46I.39F aa

300.00 0.3199 D.38I9 0.3819 2.061 1 2. 33184E 00

500.00 0.3801 0.3708 0.3 700 0.96D9 I.38797E 00
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SPHERES 3 0

CRO 10. EM 0.0253 EMU 10. 00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1053 0.2451 0.2451 0.2672 I.03080E 00

50.OD 0.1388 0.1330 0. 1330 0.0806 7.5I302E-0I

80.00 0.2098 0.D766 0.0766 0.0080 6.4I063E-0I

100.00 0.2727 0.0739 0.0522 0.0DD9 6.09984E-01

120.00 D.29I5 0.0744 0.0352 0.0005 5.89568E-0I

150.OD 0.3137 0.0766 0.021 1 o.aao2 5.68IDIE-DI

200.00 0.3432 0.0805 0.DI04 0.0001 5.43043E-0I

300.00 0.3911 0.0855 0.D035 D.OOOO 5.087I8E-0I

500.00 0.4687 0.0889 0.0DD7 O.ODOO 4.64675E-0I

CRO 20. EM 0.0253 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1046 0.3458 0.3458 0.5420 1.44752E 00

50.OD 0.1356 0.2 133 0.2133 0.1742 8.99782E-0I

80.00 0.1752 0.1180 0.1180 0.0437 6.94899E-0I

100.OD 0.2246 0.0927 0.D927 0.0090 6.42348E-0I

120.DD 0.2729 0.0867 D.0672 0.0018 6.10586E-0I

150.CD 0.3D12 0.0840 0.U4I1 0.0006 5.8DI77E-0I

200.OD 0.3363 0.0842 0.0205 0.0002 5.48706E-0I

300.OC 0.3884 0.0868 0.0069 o.oaoo 5.I0486E-0I

500.00 0.4680 0.0892 0.C0I4 o.aooo 4.650I2E-0I

CRO 30. EM 0.0253 EMU 10..OD

L EC FRACT FRACTM RMOE RTOT

30.DO 0.1044 D.40I5 0.4CI5 0.8168 I.86423E 00

50.DO 0.1346 0.2711 0.271 1 0.2676 1.04826E 00

8D.D0 0. 1693 0.1558 0. 1558 0.0764 7.48736E-0I

IDO.DO 0.1966 G.1176 0. 1 1 76 0.D3D8 6.74711E-0I

120.DO 0.2572 0.D998 0.G959 0.D043 6.31584E-DI

150.OD 0.2897 D.09I8 G.0599 0.0GI4 5.92253E-DI

2D0.D0 0.3296 0.0880 0.U304 0.0003 5.543 70E-QI

300.OD 0.3857 0.0881 0.0103 0.0000 5.I2254E-0I

5D0.D0 0.4673 0.0895 0.GD22 O.DOOO 4.65350E-0I

CRO 5D. EM 0.0253 EMU 10.DO

L EC FRACT FRACTM RMOE RTOT

30.DO D. 1042 0.4613 0.461 3 1.3666 2.69766E 00

50.GD Q.1338 0.3484 D.3484 0.4541 1.34522E 00

80. CD 0.1654 0.2I8D 0.2I8C 0.I4D4 8.56409E-0I

100.0D D. 1853 0.1646 0.1646 0.D694 7.39439E-0I

120.00 D.2I ID 0.130 7 C 130 7 0.0298 6.7358IE-0I

150.00 0.27C2 CI 082 D.G94I 0.CU43 6.I6405E-DI

200.00 0.3171 0.0960 0.0493 D.0008 5.65697E-CI

300.OD 0.3805 0.0908 0.CI7I D.DDDI 5.I5790E-0I

5DD.0D 0.466D 0.0901 0.GG36 O.OUOO 4.66024E-CI
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SPHERES 0 I

CRO

30.00

50.00

80.00

1C0.00

120.00

I50.00

200.00

3CC.00

5CC.C0

CRO 2D.

3C.C0

5C.C0

8C.00

ICCCO

12C.00

15C.CG

2CC.00

3CC.0D

5CC.C0

CRO 30.

3C.CD

5C.C0

8C.00

)CC.DC

I2C.CC
15C0G

2CC.GC

3CCCG

5CC.DC

CRO

L

3C.0D

5C.00

8C.CD

ICCCO

I2CDD

15C.CD
2CC.CD

3CC.0O

5CC.CC

5D.

EM

EC

0.1395

0.1715

0.2040

0.22D6

0.2350

0.2534

D.279I

0.3192

0.3788

EM

EC

0.1395

0.1715

0.2039

0.2205

0.2349

0.2533

0.2787

D.3I84

0.3763

EM

EC

0.1395

C 1715

0.2039

0.22G5

G.2348

0.2532

0.2786

0.3181

G..3755

EM

EC

n.075O

FRACT

0.2512

0.2673

0.2786

0.2812
0.2814

0.2785

D.2688

D.24I6

D.l869

0.0750

FRACT

0.2658

0.2890

0.3101

0.3186

0.3245

0.3293

0.3304

0.3 183

0.2 728

0.0750

FRACT

0.2712

C297I

0.3221

0.3 3 35

0.3419

0.3507

0.3580

G.3562

0.3236

O.G750

FRACT

EMU 10.00

FRACTM

D.25I2

0.2673

0.2786

0.2812

0.2814

0.2785

0.2688

0.2416

0. 1869

RMOE

5.7423

3.8515

2.5334

2.0348

1.6824

1.3140

0.9308

0.5413

0.2428

emu ia.ao

FRACTM

0.2658

0.2890

0.3101

C3186

0.3245

0.3293

0.3 304

0.3183

0.2728

RMOE

I I.4857

7.7046

5.0689

4.0722

3.3678

2.6316

I.8666

1.0890

0.4958

EMU 10.00

FKACTM

0.2712

0.297 1

0.3221
3 3 3 5

3419

3507

358G

3562

3236

RMOE

17.2285

I 1.5569

7.6050

6.1097

5.0539

3.9492

2.8019

1.6372

0.7486

emu lO.aa

FRACTM RMOE

RTOT

3.30I03E

2.42456E

I.79024E

1.54I27E

I.36I00E

I.I672IE

9.58029F-0I

7.32789E-0I

5.446I9E-0I

RTOT

6.23543E

4.48295E

3.2I499C

2.71749E
2.35742E

1.9705IE

1.55327E

I.I0498E

7.329I3E-

RTOT

ao

oo

ao

ao

00

ao

00

ao

oo

DO

ao

oa

oo

DO

01

9.J6982E 00

6.54133E 00

4.63973E CO
3.89372C an

3.35384E GO

2.7738IE OG

2.I4850E DO

I.477I8E GD

9.2I207E-0I

RTOT

0.1395 0.2756 G.2756 28.7142 1.5D386E Dl

C 1715 D.3D39 0.3D39 19.2616 1.D658IE Gl

0.2039 0.3326 0.3326 12.6750 7.48923C DD

0.2205 0.3465 0.3465 10.1828 6.246I8E 00

D.2348 0.3573 U.3573 8.4250 5.34668E an

0.2532 0.3699 0.3699 6.5849 4.3804nE aa

D.2786 0.38.36 0.38.36 4.6729 3.33897F 00

D.3I80 D.3942 D.3942 2.7 325 2.22 157E 00

D.3748 0.3810 0.38 ID 1.2546 I.29 78DE oa
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10322881*l2920*926922*06922*08+iI2*000*08

103+19195"16266*595242*052+12*08G8I*0OD'DS

10321820*20982*8+18612*08612*0S2+il*0aa*D2

101830WyW13Vyd13Vyd333

00''01nw3onoi'O*I3*05083

DO302552*18155*28599*08592*05562*0aa-oos
DO312222*2GSI2-+I2059*02052*0+IS22-Q00*002

00389258*21681*28829*08822'G9262*000*032

00312282*+tII0+T6+1112-0+il12*08992*000*05(
OD312165*5+1+162*I1+1262*0+1262*022+12*0oo-02r

DO39+1602*929D2*2I6582*06582*02222*0QQ-031

00361252*225+19*511222*01222*08+il2*D00*08

0032696+1*61+165*122+1+12*02+1+12*08G8I-Goa*as

10329622*19122*6252I2*U5212*0Sit,i-a00*32

ioiy30W8W13Vyd13Vyd331

00"•oinw3oaoi-aW3*02083

00309+122*19669*12929*02922*09562*000*OD5

00395256*161+11*29129*09122*0+i522*D00*D02
00361229*22162*+!6512*06512*09262*000-002
00302+162*2+1292*95102*05102*08992*000*D5t

DO394228*22965*22682*02682*022+12*000*021
00320212*+!22D8*80622*00622*02222*000*031

OD3162+16*+!532+1*012992*02992*08+il2*G0D*D8

DO39122+1*91962*+Il20+i2*020+12*08081*000*05
00362202*8+1+115*618+112*08+112*0S2+il*000*02

10183owyW13V8d13V83333

00*01nw30001*0W3*02083

10--3500+16*229+18*01122*01122*02962*000*005
OD31+1+121*l2695*10982*00982*09522*000*002
0030296+1*18+i62*28282*08282*02262*0aa*D02
00369508*12291*22522*02522-08992*0ao'ost
DO322520*22262*22292*02292*022+!2*0ao*02(
00365+1(2*21IO+i'+i6652*06652*02222*0OO'DDl
00329029*22512*52052*02052*08+112-000*08
0030+1222*20861*20622*00622*08081-000*05
DO319012*+!2952*66902*06902*092+11*000*02

101830W8W13V8d13V8d331

00*01nw3aoai*GW3*0I080

102S3y3HdSWniNITOOVDyOdSdd0in3A3y3N33AI133dd3

-Z.VT-



-US-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D I) 3 110 200

CRO 10. EM 0.025 3 EMU 3.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0951 0.3056 0.2876 0.3040 I.60359E 00

3C.C0 0. 1203 0.2367 D.2015 0.1356 1.14942E DO

5C.0C 0.1610 0. 1613 0.1103 0.0363 8.45495E--01

8C.0C 0.21 16 0.1201 0.C544 0.0067 6.99489E--01

IOCCO 0.2397 0.1090 0.0362 0.D026 6.52479E--01

15C.00 0.2943 0.0978 0.DI53 0.0D04 5.86757E--01

2DG.0D 0.3352 D.0940 D.CC76 D.0001 5.49504E--01

3DC.D0 0.3976 0.0915 D.CC25 O.ODDO 5.04534E--Gl

5CC.0G 0.4877 D.0905 0.CC05 O.DDOO 4.55497E--01

CRG 20. EM 0.025 3 EMU 3.0G H/D 1

L EC FRACT FRACTM RMOE RTOT

20.GG D.092G 0.3909 0.3806 0.6485 2.32438E on

30.00 0. 1 156 0.3 184 0.2948 0.3017 1.485 76E OG

50.00 0.1519 0.2162 0.1794 0.0915 9.636I5E--01

80.00 C 1980 D.1467 0.C97I 0.0199 7.4I669E--01

100.GD 0.2265 0.1259 0.C675 0.0D77 6.7759IE--01

15D.G0 0.2859 0. 1D4.3 0.C299 0.001C 5.9593DE--Dl

2C0.no 0.3303 0.0971 0.DI51 0.0002 5.5373DE--Dl

3CCCG 0.3955 0.D925 D.CC51 O.ODOO 5.058I6E--Dl

500.CD 0.4873 D.D907 O.COIO O.DOOO 4.55732E--01

CRO 30. EM D.C25 I EMU 3.CG H/D 1

L EC FRACT FRACTM RMOE RTOT

20.CC D.0908 0.4361 0.4289 0.9951 3.04 517E 00

30.cn 0. 1 138 0.3705 0.3524 0.47D4 1.822I0E OD

50.CO D.I48G 0.26D5 0.2306 0. 1509 1.08173E DO

80.DC 0. I9DC D.1723 0.1317 0.0372 7.83849E--01

10G.CC 0.2)70 D.1429 0.C944 0.0152 7.027D3E--Gl

I5D.C0 0.2782 0.1 1 10 0. 04.38 0.0019 6.05I02E--Gl

200.CO 0.32 54 D.1002 0.G224 n.0004 5.57956E--Dl

300.00 0.3935 G.0934 0.GC76 0.0000 5.07099E--Dl

500.00 D.4867 0.0909 G.GCI5 O.OOOD 4.55967E--01

CRO 50. EM 0.025 3 EMU 3.no H/D 1

EC FRACT FRACTM RMOE RTOT

20. CG 0.DH99 0.4833 0.4786 1.6895 4.486 75E 00

3D.DD 0.1123 0.4 331 0.4205 0.8095 2.49478E 00

50.00 0.1445 C.3262 0.3C37 0.2727 1.31797E GO

80.00 0.1818 0.2I8C 0.1871 0.0769 8.682D8E-G1

100.00 0.2053 0.1757 0.1389 0.0350 7.52926E-0I

150.00 0.2649 0.1247 D.C694 0.0047 6.23446E-DI

200.00 0.3163 D.I067 C.G366 0.DDD8 5.664G9E-GI

300.00 D.3897 0.3955 0.CI25 O.DOOI 5.09664E-GI

50C.CO 0.485 7 0.0913 G.GC26 O.D000 4.56437C-GI



-149-

EFFtCTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 110 200

CRO 10. EM D.05G0 EMU 3.00 H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 0. 1 126 0.2814 0.2614 1.7810 2.94225E oa

30.00 0.137 3 0.2771 0.2771 1.1751 2.21231E oa

50.00 0.I7DI D.267I G.2560 0.6848 1.55449E 00

80.00 D.2G30 0.2471 0.2218 0.3934 1.I423DE 00

100.00 0.2205 0.2330 0.2024 0.2908 9.95000E--01

150.00 D.2574 0.2012 0.1634 0.1535 7.89230E--01

200.OD 0.2890 0.1761 C 1340 0.0888 6.82265E--01

300.00 0.3457 Q.1428 0.0933 O.D335 5.72586E--Gl

500.00 0.4458 D.l129 0.0487 0.0060 4.812DIE--01

CRC 20. EM 0.D5DC EMU 3.aa H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0.M17 0.3183 0.3183 3.594 7 5.12421E aa

30.00 D.I355 0.3229 0.3229 2.3975 3.68937E aa

50.00 D.I676 0.3240 0.3178 1.4065 2.41549E OD

80.00 0.1996 0.3132 0.2969 0.8168 I.63849E on

100.00 C 2 164 0.3018 0.261 3 0.6095 1.36833E oa

150.DD C2507 0.2693 0.2M24 0.3326 I.002G8E GO

2C0.0C 0.2791 D.238I 0.2C75 0.2009 8.19536E--01

300.OD 0.3285 0.J892 D.15 30 0.0844 6.4I94IE--01

500.OD 0.4192 0.1362 0.0873 D.DI77 5.071 4 1E--01

CRC 3D. EM 0.050C EMU 3.CG H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0.1114 D.3332 0.3332 5.4074 7.30617E ao

30.00 0.1.350 D.3426 0.3426 3.6192 5.16643E 00

50.00 D. 1667 D.35I2 0.3469 2.1294 3.276U8E on

80.00 0. 1984 0.3487 0.3366 1.2417 2.13468E ao

100.00 0.2149 0.34 13 0.3256 0.93GD I.74I67E oa

150.OD G.2481 0.3 139 0.2926 0.5140 1.2I493E aa

200.00 0.2752 0.2830 0.2583 0.3159 9.56807E--01

3C0.00 G.3210 0.2278 0.1981 0.1393 7.11295E--ai

500.00 G.40.32 D.1588 0.1189 0.0333 5.3308GE--01

CRC 50. EM 0.0500 EMU 3.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

20.DD n. 1112 D.3463 D.346.3 9.D343 1.16701E Gl

30.DO U. 1345 0.3605 0.3605 6.0627 8.I2055E aa

50.DD 0. I66G 0.3775 0.3748 3.5 762 4.99848E aa

80.DD G. 1974 0.3860 0.3779 2.D927 3.I2705C GO

100.00 0.2136 D.3849 0.3742 1.5719 2.48833E ao

150.00 0.2460 0.3685 0.3534 0.8785 1.64062E 00

200.00 0.2719 0.3431 0.3249 0.5480 1.23135E 00

3D0.0G 0.3144 0.2871 0.2643 0.2523 8.50004E--01

5G0.0D 0.3865 D.2D0D 0.1696 0.0697 5.84958C--01



-150-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 1 1

CRQ 10. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

2CC0 0. 1231 0.2282 0.2282 3.9470 4.I72D4E ao

30.CD 0.1475 0.2389 0.2389 2.9834 3.35841E ua

50. DO 0 . 18 14 0.2517 0.2517 2.GD90 2.5I2I5E an

80.00 D.2I7I 0.2614 0.2614 1.3235 1.894D7E ac

ioc.no D.235I n.2645 0.2609 1.D8ID I.64875E GG

150.00 0.2695 n.2642 0.2494 0.7337 1.27478C 00

2C0.00 0.2970 0.2576 0.2358 D.5345 1.C6G86E OG

300.DO 0.34 15 D.2381 0.2C82 C3178 8.235I2E--Ul

500.DD 0.4 115 C.1986 0.1614 0. 1398 6.I462GE--Dl

CRO 20. EM 0.075C EMU 3.GG H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 C 1228 0.2463 0.2463 7.9086 7.69320E 00

3D.DG G.1470 C.2619 0.2619 5.9876 6.075G9E DD

50.00 0.1803 0.2827 Q.2627 4.C5I8 4.39958E DO

80.00 0.2147 0.3014 0.3C14 2.6970 3.I8606E OD

IOO.DD 0.2324 0.3C93 0.3077 2.2023 2.70885E 00

150.CD G.2664 0.3183 0.3C96 1.5003 I.98970E 00

2CC.CG C.2932 0.3186 0.3C49 1.0987 1.58532E GO

3CC.0G C.335? G.3Q66 0.2666 0.6635 1.1463DE aa

5CC.CC 0.4005 0.2672 0.2407 0.3058 7.74245E--ai

CRQ 30. EM 0.075C EMU 3.0G H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 C 1227 C.2530 0.25 30 1 1.8698 1. 12 14 '! E ai

30.00 0.1468 0.2706 0.2706 8.9924 8.79178E a a

50.CD C 1799 0.2952 0.2952 6.D932 6.287GIE oa

80.OC 0.2139 G.3 1R4 0.3184 4.0696 4.4780SE aa

100.GD C . 2 3 14 0.3288 0.3278 3.3253 3.76894E GD

15C.CG G.2653 0.3439 0.3377 2.2679 2.70463E DO

2CG.GC G.2919 0.3493 0.3392 1.6646 2.IG977E GO

3C0.D0 0.3 338 0.3451 0.3300 1.0109 I.4691CE OD

5C0.00 0.3964 0.3128 0.2918 0.4 739 9.33869E--01

CRO 50. EM D.075 C EMU 3.00 H/D 1

L CC FRACT FRACTM RMOE RTOT

2C.0C C.1226 0.2587 0.2587 19.7927 I.82567E 01

30. CC 0. 1467 0.2782 0.2782 14.9995 I.4225IE Gl

50.00 D. 1796 0.3059 0.3059 10.1792 1.00619E Gl

80.00 0.2133 0.3337 0.3337 6.8154 7.062Q2E OD

10D.0C 0.2 306 0.3469 0.3463 5.5/10 5.889I2E no

15CCG D.2644 0.3686 0.3646 3.8044 4.13448E ao

20C.0O 0.2908 0.38G3 0.3737 2.7964 3.I5867L GG

300.CO 0.332 1 0.387D D.3767 1.7067 2.1I468E OC

500.CC 0.3929 0.3694 D.3544 C81 18 I.253I2E GD

0 200



-151-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D I) 3 110 200

CRG 10. EM 0.1C0D EMU 3.0D H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 0.1304 0.1873 0.1873 6.3025 5.I4276E OD
30.DD D.I553 0.2DI7 0.2DI7 5.D908 4.33584E 00
50.DD 0.1898 0.2214 D.22I4 3.7571 3.424I2E 00
80.00 0.2255 0.2396 0.2396 2.7291 2.69427E GO

100.00 0.2442 0.2479 0.2479 2.3D71 2.385D0E 00
J50.0D 0.2820 0.2611 D.261I 1.6471 1.88566E 00
200.DO 0.3113 0.2684 0.2656 1.2784 1.58073E 00

300.OD D.3553 D.2725 0.2596 0.88C0 1.2195 IE 00
500.00 0.4207 0.2617 0.2378 0.4973 8.723I8E-GI

CRC 20. EM 0.10CC EMU 3.GG H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 D.1303 0.1979 0.1979 12.6122 9.713I6E 00

30.OD D.1551 0.2151 D.2I5I 10.1926 8. I0339E GO

50.OD 0.1894 C2395 D.2395 7.5321 6.28778E a a

80.OD D.2246 G.2638 0.26 38 5.4851 4.839I5E 00

100.DD D.243D 0.2754 0.2754 4.6474 4.22756E ao

150.00 0.2796 C2959 D.2959 3.3406 3.24492E 00

20D.0D 0.308 3 0.3092 0.3079 2.5973 2.64940E on

300.00 0.3518 0.3229 0.3154 1.7934 1.95138E no

500.00 0.4155 0.3252 0.3IDD 1.0241 I.29364E 00

CRC 30. em a. i1000 EMU 3.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

20.no 0. 1302 n.2Hl6 0.2016 18.9237 1.42836E ai

30.00 0. 1550 0.2200 0.22D0 15.2935 1.I8709E ai

5D.0D 0.1892 0.2463 D.2463 I I.3D75 9. I5I45E aa

80.OD 0.2243 0.2 730 0.2730 8.2417 6.98404E CO

joo.no 0.2426 0.2862 0.2862 6.9876 6.070I3E 00

150.00 n.2788 0.3102 D.3ID2 5.0331 4.6D4 19E ao

200.00 0.3072 0.3264 D.3257 3.9179 3.7I807E GD

300.GD 0.3506 0.3 4 58 0.3405 2.7082 2.68326E 00

500.00 0.4137 0.3577 D.3464 1.5519 I.7I496E aa

CRC 50. EM D.lODO EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0. 1302 G.2G48 0.2C48 31.5426 2.34244E 01

30.DQ G.I55G 0.2241 0.2241 25.4967 I.94060E 01

50.00 0. 1891 G.2520 0.252D 18.8575 I.48788E 01

80.CO 0.2241 0.2810 0.2610 13.7536 1.12738E 01

I0O.DD 0.2423 0.2957 D.2957 1 1.6661 9.75526E 00

150.00 0.2782 0.3228 0.3228 8.4200 7.32272E OD

200.oa D.3n63 0.3422 0.3417 6.5589 5.8554IE an

300.00 C.3496 D.3675 0.364 1 4.53 74 4.147D2E DO

5Q0.DG 0 . 4 12 1 D.39D5 0.3831 2.6084 2.55761E oa



-152-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D I) 3 110 200

CRO 10. EM 0.0253 EMU 5.DD H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 0.0925 0.2928 0.2928 0.3440 i.52i3ie aa

30.00 0.1235 0.2174 0.2174 D. 1266 1.I0I53E 00

5D.00 0.1651 0.1513 0. 1 158 0.0326 8.28289E-CI

80.OD 0.2138 0.1174 O.C55I 0.0063 6.95317E-01

JGC.CG 0.24D9 0.1079 0.0364 0.0D25 6.50759E-0I

150.00 C.2945 D.0976 CCI53 0.0004 5.86542E-U1

2D0.0D 0.3353 C.0939 C.CC76 O.OGOI 5.49474E-0I

3C0.00 0.3976 0.0915 G.CC25 O.OGDD 5.04533E-01

5CC.C0 0.4877 0.0905 0.CC05 a.0000 4.55497E-CI

CRO 20. EM 0.025 3 EMU 5.0G H/D 1

L EC FRACT FRACTM ' RMOE RTOT

20.00 0.0904 0.3858 0.3858 0.72D2 2.242I0E 00

30.CO 0. 1 159 0.3059 0.3C59 0.3D42 I.43787E GO

5C0C C.I 54 1 0.2075 C 1864 0.0867 9.464Q8E-GI

8C.C0 0. 1995 0.1439 0.C983 0.0191 7.37497E-0I

100.00 D.2275 D.1247 0.0678 0.0074 6.75871E-ni

150.CD 0.2861 0. 1042 0.0299 0.001D 5.957I4E-0I

2CC.GG 0.3303 C.0970 0.0151 0.0002 5.53700E-UI

3CC.00 D.3955 C.0925 0.CC5I 0.0000 5.05815E-0I

5CC.CC 0.4873 0.0907 O.CCIO o.aaaa 4.55732E-0I

CRO 30. EM 0.025 3 EMU 5.0G H/D 1

L EC FRACT FRACTM RMOE RTOT

20. DU 0.C897 0.4337 0.4337 1.0960 2.96289E 00

30.00 0.1138 0.3618 0.3618 0.4797 I.77422E 00

50.DC G. 1494 D.253I 0.2379 0. 1457 1.C6453E GD

80.CO 0.191 1 0.1696 D. 1333 0.036 1 7.79677L-0I

I0CCC C.2I77 0.1417 0.C949 0.DI48 7.00982E-0I

150.00 G.2784 D.l108 0.0438 0.0D19 6.04887E-CI

200.DO G.3255 0.1002 0.C224 0.0004 5.57926E-0I

30D.CG 0.3935 D.0934 CCC76 O.CCOO 5.D7D98E-DI

5CC.CC 0.4867 D.0909 D.CC15 o.oaoo 4.55967C-UI

CRO 5G. EM 0.G25 3 EMU 5.GG H/D 1

L EC FRACT FRACTM RMOE RTOT

2C.00 0.0892 0.4825 0.4825 1 .8471 4.4C447E GO

3C00 0. 1 122 D.4280 0.428C 0.8291 2.44690E DD

5C.CD 0.1454 0.3208 0.3107 0.2674 I.30077E QD

6C.CC 0.1824 0.2156 D.1889 0.0757 8.64036E-DI

ICCOO G.2G58 CI 745 0.1396 0.D345 7.5I206E-DI

15C.CC 0.2651 D.1246 0.0695 0.CG47 6.23231E-UI

2CCGG 0.3163 D. 1 067 0.G366 D.0G08 5.66378E-GI

3CC.CG 0.3897 0.0955 0.0125 o.anoi 5.09663E-UI

5CC.0G 0.4857 D.C9I3 D.CC26 o.nuoc 4.56437E-GI



-IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLIiNIUM CYLINDERS (H/0 1) 3 110 200

CRG 10. EM D.D5GC EMU 5.0G H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 0.1113 D.2686 0.2886 2.2083 2.80367E UO
30.00 0.1347 0.2807 0.2607 1.4472 2.09I93E 00
50.00 0.1671 0.2604 0.2604 0.7975 1.46294E 00
80.nU 0.2019 0.2316 0.2316 0.4209 I.08048F 00

100.00 D.2217 0.2155 0.2155 0.2952 9.46888E-0I
150.00 0.264D 0.1865 D.I 783 0.1414 7.62647E-0I
200.00 0.2949 0.1659 D.I424 0.0823 6.66978E-0I
300.00 0.3497 0.1383 0.C958 0.0317 5.67068E-0I
500.00 0.4473 CI 121 0.0489 0.0058 4.8Q3I4E-0I

CRC 20. EM 0.050C EMU 5.GG H/D I

L EC FRACT FRACTM RMOE RTOT

20.GO n.llll 0.3234 0.3234 4.4255 4.98563E 00
30.00 0.1342 0.3266 0.3266 2.9084 3.56899E OU
50.CC 0.1659 D.3223 0.3223 1.6166 2.32394E DO
80.DD 0.1988 0.3053 0.3D53 0.8746 I.57667E GO

1C0.CG G.2164 0.2916 0.2916 0.6305 I.32022E 00
150.00 0.2541 0.2588 G.2570 0.3194 9.75495E-UI
2D0.0D 0.282? 0.23G0 0.2165 0.19.35 8.04249E-0I
300.00 0.3308 D.185? 0.1563 0.0819 6.36423E-0I
500.CO 0.4202 G.l354 0.0877 0.0174 5.06253E-0I

CRC 30. Ew 0.05GC EMU 5.UG H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 G.l I10 0.3.370 G.337G 6.6435 7.16759E 00
30.00 0.1341 0.3458 0.3458 4.3691 5.04605E GG
50.00 0.1656 0.3507 0.3507 2.4356 3.I8493E 0G
60.CG 0.1977 0.3437 0.3437 1.3282 2.07286E 00

JGO.nO 0.2148 G.3.346 G.3346 0.9648 I.69356E GG
150.OG 0.2504 0.3C60 G.3C5? 0.5004 I.I8834E 00
200.00 0.2772 G.2766 0.2669 0.3083 9.4I52GE-UI
300.00 0.3225 0.2243 0.2C16 0.1366 7.05777E-0I
500.00 0.4G38 CI 580 0.1194 D.0330 5.32I93E-UI

CRC 50. EF 0.G5CC EMU 5.DD H/D I

L EC FRACT FRACTM RMOE RTOT

20.CO 0.1109 0.3489 G.3489 I1.Q77C 1.I 5315E Gl
30.00 G.I34G 0.3628 D.3628 7.2910 8.D0DI7E 00
50.00 D.1652 0.3776 D.3776 4.U735 4.90693C GO
80.GG 0.1969 0.3334 0.3834 2.2348 3.06523E OG

1Q0.DG 0.2135 0.331 J 0.381 I 1.6333 2.44022E 00
150.00 0.2471 0.3635 0.3635 0.8685 1.6I404E 00
200.DD 0.2731 0.3388 0.3325 0.5401 1.216G6E DC
300.DD 0.3153 0.2844 0.2676 0.2494 8.44486E-0I
500.00 C.3868 0.1992 0.1701 D.G693 5.8407IE-0I



-154-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D I) 3 110 200

CRO IG. EM D.G75C EMU 5. DO H/D 1

L EC FRACT FRACTM RMOE RTOT

2C.ro n. 1227 C.2 34I D.234I 5.C0D8 4.D3634E CG

3C.CG 0. 1467 C.245I D.245I 3.7521 3.22976E GO

5C.CG 0. 1 797 C2572 D.2572 2.4974 2.39637E an

80.00 0.2135 0.2633 0.2633 1.6292 1.79494E GO

icc.cn G . 2 3 1 1 0.2631 0.2631 I.3G2I I.559I9F aa

15C.CG 0.2665 C.256I 0.2561 D.8295 1.2D483E aa

2CC00 G.2954 Q.2451 D.245I D.5775 1 .005 76E aa

3CCCG G.3445 0.2224 C2224 C 3167 7.88493E-•Gl

5CC.00 0.4192 0.1876 0. 1722 0.I 31 1 5.99 335E-•Gl

CRO 20. EM 0.07 5C EMU 5.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

20.CO G. 1226 D.2U98 0.2498 10.0054 7.5575DE DO

30.00 0. 1466 0.2658 0.2658 7.5U88 5.94644E aa

50.DO D.1794 0.2867 0.2667 5.0U4 3 4.2838GE ao

80.00 0.2129 0.3038 0.3C38 3.2728 3.08693E GO

100.00 0.2302 0.3100 0.3IC0 2.6210 2.61928E 00

150.00 C.2647 0.3153 0. 3 1 5 3 1.6829 1.91976E GG

2CG.00 G.2922 0.3 127 C3127 1.1852 1.5302 IE OG

3CD.C0 0.3367 D.2975 0.2975 0.6763 1.11I26E 00

5C0.C0 0.4045 0.2593 0.2514 0.2962 7.58959E--ai

CPO 30. EM 0.D7 5C EMU 5.0C H/D 1

L EC FRACT FRACTM RMOE RTOT

20.DD G. 1226 0.2555 0.2555 15.0096 1 . 10787E ai

3D.DG 0. 1466 D.2734 0.2734 1 1.2678 8.66313E GO

50.00 G. 1 794 0.2981 0.2981 7.5112 6.17I24E ao

80.00 0.2127 0.3205 0.32C5 4.9156 4.3789IE GD

ICCCO 0.2 300 0.3299 0.3299 3.9402 3.6793PE aa

150.00 0.264 1 0.3424 D.3424 2.5364 2.63469E aa

20cno 0.291 I 0.3457 0.3457 1.7933 2.05467E aa

300.no 0.3342 0.3390 0.3390 1.0356 1.434U8E 00

5C0.GG G.3990 0.3069 0.3CI6 0.4641 9.I8583E--01

CRO 50. EM 0.075C EMU 5.DD H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0.1226 0.2602 0.2602 25.0208 1.8I2I0E ai

30.00 0.1465 0.2799 0.2799 18.7835 1.40965E ai

5Q.D0 n. 1793 0.3080 0.3C80 12.5239 9.946IDE aa

80.OD n.2126 0.3353 C3353 8.2016 6.96289E DO

IOO.OD 0.2298 0.3479 C3479 6.5772 5.79956E oa

150.00 0.2637 0.3 681 0.3681 4.2425 4.D6454E DO

200.no 0.2903 0.3784 0.3 784 3.0080 3.I0357E 00

300.CC 0.3323 D.3836 0.3836 1.7527 2.07966E OG

500.CO 0.3945 D.3655 0.3624 D.8D21 1.23783E ao



-IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 110 200

CRO 10. EM D. IDDO EMU 5.DD H/D 1

L CC FRACT FRACTM RMOE RTOT

20.OD 0. 1302 0.1912 Q. 1912 8.D581 5.0I849E 00

3D.DG D.155G 0.2063 D.2063 6.4801 4.2I475E DD

50.00 G. 1891 0.2267 0.2267 4.7448 3.309 ICE OD

80.OD 0.2241 0.2450 0.2450 3.41 18 2.58773E 00

100.00 0.2423 D.2528 D.2528 2.8684 2.28370C oa

150.00 0.2784 0.2638 D.2638 2.0264 1.79624E aa

200.00 0.3068 0.2678 D.2678 1.5395 1.50161E ao

300.00 0.3519 D.266D 0.2660 D.9971 1. I5715E 00

500.00 0.4 204 0.2488 0.2488 0.5208 8.32633E--Dl

CRC 20. EM 0. IDGO EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

20.OD D. 1302 D.2D0I a.2aoi 16.1177 9.58889C 00

30.00 D.1550 0.2)77 0.2177 12.9628 7.982 30E ao

50.DD D. I89G D.2427 0.2427 9.4945 6. 1 72 77E 00

80.00 0.224G 0.2673 0.2673 6.8308 4.7326IE DO

ioo.on 0.242n 0.2789 0.2789 5.7454 4.I2627C DD

150.OD D.2778 0.2984 0.2984 U.C66) 3.I5550E GD

2D0.D0 D..3C59 0.3101 a. 3 10 1 3.0955 2.57028E DD

300.OD 0.3499 0.32D7 0.320 7 2.0175 I.88903E DO

500.00 0.4149 0.3186 0.3 186 1.0 773 I.25395E DO

CRC 30. EM D. 1I00C EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0. 1301 0.2032 0.2C32 24.1788 I.4I593E Gl

30.CO 0. 1549 D.22I8 C2218 19.4462 1.17498E ai

50.00 0. 1890 0.21485 0.2485 14.2448 9.03643E GO

80.00 0.2239 0.2756 0.2756 10.2506 6.87750C GO

IDC CD 0.2420 0.2889 0.2889 8.6217 5.96884E GG

150.00 0.2777 G.3124 C3124 6.IG45 4.5I477E GO

20D.0D D.3056 0.3276 0.3276 4.6516 3.63895E on

300.00 D.3493 0.3448 0.3448 3.G379 2.62G90E ao

500.DD G.4|32 0.3535 0.3535 1.6332 1.67528E QD

CRC 50. EM 0.1DDD EMU 5.DG H/D 1

L EC FRACT FRACTM RMOF RTOT

20.DD 0. I3GI U.2C58 Q.2C58 40.2980 2.33GG1E 01

30. DO 0. 1549 0.2252 G.2252 32.4135 1.92849E 01

50.00 D. 18^0 0.2535 0.2535 23.7437 I.47638E Gl

80.00 0.2238 0.2e27 0.2827 17.D880 1. I 16 73E 01

1D0.0D 0.2419 D.2974 G.2974 14.3757 9.65397E 00

15D.0D 0.2775 D.3244 C.3244 ID.1831 7.23330E 00

200.CO 0..3D5 3 D.3431 0.3431 7.7647 5.77629C OD

300.DO 0.3488 0.3 6 72 0.3672 5.D780 4.D8466E 00

500.00 0 . hi 18 0.3683 0.388 3 2.7447 2.51792E 00



•156-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 1) 3 1 1

CRO 10. EM 0.D25 3 EM UIG.GG H/D 1

L EC FRACT FRACTM RMOt RTOT

20.cn C.C89G G.3I65 G.3165 0.4802 I..33922E GD

3G.DD 0.1118 0.2195 0.2195 0.2G96 9.48155E--Gl

50.00 D.148G 0.1159 C 1 159 0.0584 7.I7412E--Dl

80. no 0.2607 0.0750 C.C662 0.0015 6.24328E--Dl

ICCCO 0.2846 0.0746 D.G4I5 0.0006 5.96807E--Gl

150.00 0.3255 0.0785 0.CI63 0.0001 5.57665E--Gl

2CO.00 0.3562 C.0823 C.CC79 o.aaco 5.33GI4E--Gl

3CC.DC 0.4D7I 0.C868 CCC26 o.acoo 4.98540E--Gl

5CC.CG 0.4899 0.0896 0.CCG5 O.DDDO 4.54496E--Gl

CRO 20. EM 0.025 3 EMUICCO H/D 1

L EC FRACT FRACTM RMOE RTOT

20.OG n.088e D.4C97 0.4C97 0.9662 2.060G1E ao

30. CC D. 1 108 Q.3I99 G.3I99 0.4278 1.28450E 00

50.OG 0.1431 D. 1683 0.1883 0.1316 8.3553IE--Gl

8C.C0 a. 1915 0. IG42 0.IC42 0.0256 6.66508E--01

1CC.DG 0.26 36 0.0891 D.0785 0.0024 6.2I9I9E--Dl

15C.D0 C . 3 1 5 3 0.0843 D.C32C 0.0004 5.66837C--Gl

2DC.CG 0.3507 0.0852 G.GI56 a.oaai 5.37240E--Gl

30C.OO 0.4G5I 0.0878 0.CC5I CQCGO 4.99823E--Ul

5C0.O0 0.4894 C.0898 G.CCIG o.aoao 4.54731E--Gl

CRO 30. CM 0.D253 EMUIC.CC H/D I

L EC FRACT FRACTM RMOE RTOT

20.00 D.0887 D.4546 D.4546 1.4523 2.7808IE aa

30.CD C.1106 0.3787 0.3787 0.6459 1.62084E ao

50.00 a. 1416 0.2431 D.243I D.2G44 9.5365IE--Gl

30.00 C.18G 7 G.l363 0.136 3 H.05I4 7.08687E--01

100.00 0.2250 0.IC55 D.IC55 0.0124 6.47Q30E--01

i50.no 0.30 5 7 Q.0903 D.G47I 0.0008 5.760G9E--Gl

200.00 C.3454 G.G882 D.C232 0.DG02 5.4I466E--CI

3CC00 0.40 30 0.0038 O.CC77 O.OGGO 5.01ID5E--CI

5CC.C0 G.4889 co?aa 0.CCI5 O.CQDD 4.54966E--Gl

CRO 50. EM 0.025 3 EMU10.0C H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0.0886 0.4984 0.4984 2.4245 4.22239E GG

30. OD 0.1 103 0.4446 0.4446 1.0820 2.29352E OG

5D.00 D. 1405 0.3203 0.3203 0.3496 1 .I8989E GO

80.CC D. 1 744 C 1919 0.191? C 1DD9 7.93047E--Gl

lOCOD D. 1980 D.l441 D.144 1 0.0439 6.97254E--Gl

150.00 0.2886 D.ID3D 0.D75I 0.0022 5.94354E--01

2CD.0D G.335I D.0942 D.D38C 0.0004 5.499I9E--Ul

300.OD D.398? 0.0908 0.0127 O.OOCO 5.03670E--01

5C0.C0 0.487? 0.0904 G.CC26 o.oano 4.55435E--Gl

0 200



•157-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D I) 3 110 200

CRO ID. EM 0.D50D EMUIO.GO H/D I

(_ EC FRACT FRACTM RMOE RTOT

20.00 D. I 109 C.3D57 D.3057 3.D75D 2.630G5E 00
30.00 0.1339 0.3DI4 0.3014 2.0G62 I.92426E 00

so.an 0. 1651 0.2830 0.2830 1.1029 1.30644E OD
80.00 D.1966 0.2490 D.249D 0.5924 9.39D28E--01

1D0.D0 D.2I29 0.2267 D.2267 0.4278 8. I447DE--01

150.00 D.2460 0.1 784 0.1784 0.2218 6.49822E--01

200.00 G.2736 D.l424 0.1424 0.1295 5.7021 7E--Gl

300.00 0.3269 CD984 D.C984 0.0486 4.94626E--Gl

500.00 0.5315 0.0755 CC579 C.DD15 4.3725DC--ai

CRG 20. EM D.D5DD EMUID.CD H/D 1

L EC FRACT FRACTM RMOE RTOr

20.00 0.1ID9 0.3341 0.3341 6. 1513 4.8I2DIE GG

30.00 D. 1339 D.3407 0.34G7 4.DI49 3.40132E 00

50.GD D. 1649 0.34D4 0.3404 2.2096 2.I6743E DO

80.CO 0.1962 0.3242 Q.3242 1.1901 1.43522E an

100.00 0.2122 0.3D84 D.3C84 0.8623 1.18780E aa

150.00 C2442 0.2639 D.2639 0.4531 8.62670E--01

200.00 0.2699 0.2222 0.2222 0.27ID 7.07488E--01

300.DD 0.3139 0.1588 0.1588 0.1156 5.63981E--Gl
500.00 0.4282 C.0977 D.D977 D.DI61 4.63189E--Gl

CRC 3D. EM D.05DC EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

20.DD 0.1 109 D.3447 0.3447 9.2289 6.99396E 00

30.DD 0.13 3? 0.3562 0.3562 6.D236 4.87838E aa

50.OD D. 1649 0.3652 0.3652 3.3158 3.0284 3E aa

80.DO 0. I960 0.3607 0.3607 1 .7883 1.93I4DE ao

JOO.OD 0.2120 C3509 0.3509 1 .2970 1.56114E GG

I50.0C 0.2436 D.3I56 0.3156 D.6844 1.07552E ao

20D.Q0 0.2687 0.2761 0.2761 D.4125 8.44759E--CI

3co.no a. 31 0 1 G.2064 0.2C64 D.1818 6.33335E--Gl

5G0.00 D.3924 0. 1247 Q. 1247 D.04G9 4.89I29E--CI

CRG 50. EM 0.05QD EMUICGO H/D 1

L EC FRACT FRACTM RMOE RTOT

20. no a.iic9 0.3537 0.3537 15.3814 1.I35 79E Dl

30.00 0.1338 0.3696 0.3696 10.0414 7.8325DE 00

50.OG 0. 1649 D.3878 0.38 78 5.5288 4.75042E DD

80.CO 0.I960 D.3967 0.3967 2.9832 2.92 378E UO

ICCOD D.21 19 0.3949 0.3949 2.1656 2.3D76DE GO

150.00 D.2432 0.3 751 Q.3751 1.1470 I.5012IE GO

20D.DD G.2678 0.3442 G.3442 0.6956 1 .1 193QE GG

300.OD 0.3073 0.2763 0.2763 0.3138 7.72044E--Gl

500.OC 0.3748 0.1737 0.1737 0.0868 5.41DD7E--Gl



-158-

EFFtCTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDcRS (H/D 1) 3 110 200

CRO ID. EM D.075C EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

2C.0C 0.1226 D.2426 0.2426 7.D283 3.88797E On
3D.CC 0.1465 0.2560 D.256D 5.2584 3.G8323E 00
50.00 0.1792 0.2716 0.2716 3.4842 2.25346E 00
80.0D 0.2)25 0.2815 D.26I5 2.26D2 1.65724E DD

100.DD D.2296 0.2827 0.2827 I.8D20 I.42483E GD
150.00 0.2634 0.2767 0.2767 1.1460 1.07839E 00
200.00 C.2899 0.2639 0.2639 0.8020 8.86661E-0I
300.00 C33I4 0.2321 0.2321 0.4570 6.82529E-0I
5CC.CC 0.393? C.I738 G.I738 0.1978 5.I4587E-GI

CRO 20. EM G.075C EMU1C0C H/D I

L EC FRACT FRACTM RMOE RTOT

20.0G G.1225 0.2545 0.2545 14.0579 7.40913E OG
30.00 0.1465 0.272D D.272D 10.5189 5.79992E DD
50.CC 0.1792 0.2955 0.2955 6.9699 4.I4089E CO
80.00 G.2I24 0.3159 Q.3I59 4.5233 2.94923C GO

100.00 G.2295 C3239 0.3239 3.6064 2.48492C GO
150.GG G.2632 0.3320 C.332C 2.2961 1.79332E 00
200.DO C.2895 0.3.303 0.3303 1.6090 I.41IIIE OD
300.00 0.3304 0.3126 D.3126 D.92I1 1.00532C 00
500.OD 0.3906 0.2594 0.2594 0.4D68 6.7421IC-OI

CRO 3D. EM 0.075C EMUICCG H/D I

L EC FRACT FRACTM RMOE RTOT

20.OC Q.I225 0.2568 0.2588 21.0869 1.093Q3E 01
30.00 0.1465 0.2779 D.2779 15.7783 8.5166IE 00
50.00 0.1792 0.3C45 G.3C45 10.4548 6.02833C GO
8Q.GD D.2I24 0.3294 0.3294 6.7865 4.24I2IE 00

IQCGO D.2295 D.340.3 0.3403 5.4119 3.545G2E DG
I5G.0D 0.2631 0.3557 0.3557 3.4464 2.5D825E DD
200.00 0.2893 0.3606 G..36G6 2.4)68 I.93557E GO
300.DG 0.33DI 0.3539 0.3539 1.3855 1.3281 IE DC
5DD.CG 0.3895 C3I22 0.3122 0.6156 8.33835C-GI

CRO 50. EM O.G75C EMUICCC H/D I

L EC FRACT FRACTM RMOE RTOT

20.CO 0.1225 0.2623 0.2623 35.1449 1.79726E Gl
30.00 D.1465 0.2827 0.2627 26.2972 I.395GGC Gl
50.On 0. I 792 0.3121 0.3121 17.4247 9.803I9E 00
80.00 0.2124 0.3412 0.3412 11.3108 6.825I9E GO

1C0.CG 0.2295 0.3549 G.3549 9.GI99 5.6652DE GO
150.CO G.2631 0.3773 0.3773 5.7466 3.938ICC OG
200.CO D.2892 0.3893 G.3893 4.0316 2.98447E UG
300.00 G.329? G.3961 G.396I 2.3134 I.97370E GO
500.CO 0.3886 D.3741 0.3741 1.0333 I.I53G8E 00



-159-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM. CYLINDERS (H/D I) 3 110 200

CRO 10. EM 0.1000 EMUIO.OO H/D I

L EC FRACT FRACTM RMOC RTOT

20.00 0.1301 C 1962 0.1962 1 1.3602 4.e8830E 00

30.00 0.1549 0.2126 0.2126 9.1225 4.08534E 00

50.00 0.1890 0.2352 0.2352 6.6614 3.I8I24E 00

80.OD 0.2238 0.2563 D.2563 4.7716 2.46213E 00

100.00 0.2418 0.2658 0.2658 4.0015 2.I5960E 00

150.00 D.2774 0.2798 0.2798 2.8131 I.67576E 00

200.OD D.3D52 D.2859 C.2659 2.1293 1.38463E 00

300.OD D.3485 D.2859 0.2859 1.3737 1.04677E 00

500.OD D . 4 1 12 0.2652 0.2652 G.7245 7.34I29E--01

CRC 20. em a. iICOC EMUIO.OO H/D 1

L EC FRACT FRACTM RMOE RTOT

20.OD 0.1301 0.2027 0.2027 22.7226 9.45870E 00

30.00 0. 1549 0.2211 C.22I1 18.2469 7.85289E 00

50.00 0. 1889 0.2475 0.2475 13.3242 6.04490E 00

80.00 0.2238 D.2740 0.2740 9.5431 4.607U2E aa

iccoa 0.2418 0. 2867 0.2667 8.0047 4.002I7E 00

150.00 0.2774 C3088 0.3088 5.6288 3.03502E aa

200.OD 0.3051 0.3224 0.3224 4.2615 2.45329E 00

300.OD D.3482 0.3358 D.3358 2.7518 1.77865E aa

500.OD D.4I04 0.3352 D.3352 1.4556 1.15545E 00

CRC 30. EM 0. 1000 EMUIO.OO H/D 1

L EC FRACT FRACTM RMOE RTOT

2D.DO a.i3oi O.2 05D 0.2D5D 34.0839 I.4029IE Gl

30.00 0.1549 D.2241 0.2241 27.3703 1.I6204E ai

50.00 D. 1889 D.25I9 0.2519 19.9863 8.90857E GD

80.00 0.2238 0.2803 0.2e03 14.3177 6.75I9IE au

100.00 0.2418 0.2943 0.2943 12.0096 5.84473E an

150.00 0.2773 0.3)97 C3197 8.4450 4.39429E ao

2Q0.D0 D.305D 0.3367 0.3 36 7 6.3937 3.52I96E aa

300.GD 0.3482 a.3566 0.3566 4.1296 2.5I053E aa

500-00 D.4I02 0.3679 0.36 79 2.1864 1.57677E ao

CRC 50. CM 0.ICCC EMU10.no H/D 1

L EC FRACT FRACTM RMOE RTOT

20.00 0. 1301 0.2D69 G.2069 56.8065 2.3I699E ai

30.00 0. 1549 0.2266 0.2266 45.6172 1.91555E Gl

50.00 0. 1889 0.2555 0.2555 33.3IC5 1.46359C Gl

80.00 0.2238 0.2856 0.2856 23.8628 1.I04I7E ai

100.CD 0.2418 0.3D09 0.3009 20.0161 9.52987E ao

150.OD 0.2773 0.3292 0.3292 14.0750 7. 1 I282E 00

2D0.D0 0.3050 C.349) 0.34 91 10.6585 5.65930E ao

300.ao 0.3481 0.3752 0.3752 6.8857 3. 9742RE GG

500.00 D.4I0I G.3992 0.39 92 3.64 73 2.41942E ao



-160-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDCRS (H/D 2) 3 2 I 0 200

CRO 10. EM 0.025 3 EMU 3.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.DO D.I23I C.233I C 1967 0. 1227 1 . 1 1 6 70E aa

50.00 0. 1650 0.1589 0.1068 0.0315 8.28654E--01

80.00 0.2172 0.1 1? 3 0.C5I9 0.GG55 6.89D12E--Gl

100.DO 0.2460 0.1089 0.D343 0.0021 6.43658E--01

120.00 0.2704 a.1030 0.C236 0.GG09 6.I2598E--ai

150.00 0.3013 0.0983 0.0143 0.0003 5.79 7 70E--01

200.00 D.3429 0.0947 0.CC7I 0*0001 5.4329DE--01

300.00 D.4064 0.0923 0.0C24 a.aaoa 4.99037E--ai

50C.00 0.4984 0.0914 0.0005 O.DOOO 4.506I6E--Ul

CRO 20. EM 0.025 3 EMU 3.CC H/D 2

L EC TRACT FRACTM RMOE RTOT

30.00 0.1180 0.3147 0.2902 D.2753 1 .42999E aa

50.OD 0.1551 0.2123 0.1748 0.0812 9.3842IE--01

80.CO 0.2030 D.1446 0.C933 0.0167 7.28090E--ai

100.DD 0.2326 CI 24 7 0.C643 0.0G62 6.66886E--ai

12C.CD 0.2592 0.1135 0.C453 0.0025 6.275I5E--Dl

150.00 0.2932 C.1043 0.C28I 0.0008 5.882 31E--Dl

200.OD D.3382 C0976 0.0141 o.aaai 5.47I8IF--Ul

30D.DO 0.4044 a. a 9.32 C.GC47 0.0000 5.002I6E--Dl

50C.C0 0.4979 0.0916 cccia O.ODOO 4.50831E--Dl

CRO 30. EM 0.Q25 3 EMU 3.CG H/D 2

L CC FRACT FRACTM RMOE RTOT

30.00 a. ii6i C.3677 0.3488 0.4308 1.74328E GD

5C.00 0.1509 0.2560 0.2255 0.1353 1 .048I9E aa

80. DO 0.1944 0.1690 C 1273 0.0317 7.67I69E--Dl

100.00 0.2226 0.1407 D.C904 0.0124 6.90115E--01

120.DC 0.2497 0.1242 O.C653 0.0050 6.4243IE--Ul

150.CO C2e56 0.1106 0.0413 0.0014 5.9669IE--ai

20G.GD D.3335 a.ions 0.C209 0.0003 5.51072E--ai

3Cn.CD 0.4026 0.0942 0.CC7G O.CCQO 5.01394E--01

5C0.00 D.4975 0.0918 D.CCI4 O.DGGG 4.5I047C--Gl

CRG 5D. EM 0.0253 EMU 3.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0D 0.1 145 0.4 320 0.4188 C 7433 2.36986E aa

50.00 0. 1471 0.3218 0.2988 0.2465 1.26772E DC

80.00 C 1854 D.2 134 C 161 7 0.0671 8.45325E--01

ICO.OD 0.2101 0.1721 0.134C 0.C295 7.36572E--01

I2D.0Q 0.2353 D.1459 a.icn2 C0127 6.72264E--Gl

150.DO 0.2724 0.1234 n.G65e 0.GG36 6.136I2E--Dl

2CCDD 0.3247 0.1D65 0.G343 0.0G06 5.58854C--01

300.00 0.3989 G.096I 0.01 1 7 o.aaao 5.0375IE--Gl

5D0.00 G.4964 0.0922 0.GC24 D.OODO 4.51 4/8E--01



•IN

EFFECTIVE tNERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 I 0 200

CRO 10. EW 0.0500 EMU 3.DO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. I4D4 D.2798 0.2798 1.1096 2.1396GE 00

50.00 0. 1733 0.2688 a.2562 C6468 I.50577E OG

80.00 D.2D65 0.2472 0.2208 0.36 79 1.I09I5E 00

100.00 0.2244 G.2325 0.2DIC 0.27D1 9.6765IE--ai

120.on 0.24D4 0.2 185 0.1835 D.2D48 8.70246E--01

J50.00 D.262I 0.1997 a. 1612 0.I4D5 7.7Q2 77E--Dl

200.00 D.2946 D.l744 a. 1314 0.C8CD 6.67763E--Gl

300.0D 0.3533 0.14)5 0.C9C7 0.0292 5.62543E--Gl

500.00 0.4569 D.l126 0.D464 D.0D49 4.74471E--Gl

CRC 20. EM 0.D5DC EMU 3.0G H/D 2

L EC FRAC1 FRACTM RMOE RTOT

30.00 0. 1384 0.3271 0.32 7 1 2.269D 3.54874E ao

50.00 0. 1706 0.3274 0.3202 1.3300 2.32396E OG

80.00 0.2029 0.3147 0.2976 0.7658 I.57861E GO

100.00 0.2199 D.3D23 0.261 1 0.5685 I.32008E 00

120.00 0.2349 0.2887 D.2645 D.4366 I.I4555E CO

150.00 0.2548 0.2679 0.2405 D.3068 9.70344E--Gl

200.OD 0.2838 0.2358 D.2047 0.1833 7.96389E--m

300.00 0.3347 0.1866 0.1495 D.D750 6.27245E--Gl

500.00 D.4293 0.1347 D.0840 0.GI47 4.98543E--CI

CRC 30. EM D.050D EMU 3.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0.1378 0.3477 D.3477 3.4276 4.95767E GO

50.00 0.1697 D.3555 0.3505 2.0148 3.142I5E on

80.00 0.2016 D.3514 0.3386 1.1652 2.048G7E OG

JOCDD D.2183 D.3429 C3267 D.8687 1.67250E GO

120.00 0.2328 0.3320 0.3 131 D.67G5 1.42D86E GG

150.00 0.2520 0.3134 0.2916 0.4 75.3 1.1704IC GG

200.OD 0.2796 0.2810 0.2557 0.2895 9.25D14E--Gl

300.DD 0.3265 0.2247 D.1943 0.1251 6.9I947E--01

500.OD 0.4121 CI 563 0.1150 0.0283 5.226I4E--ai

CRC 50. EM 0.C50C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1373 0.3664 0.3664 5.7453 7.776I3E 00

50. OD 0.1689 0.3831 0.3799 3.3845 4.77853E CD

8D.00 D.2DD6 0.39G4 0.3819 1.9647 2.98700E a a

100.00 0.2169 0.3882 D.377I 1.4702 2.37736E aa

120.00 0.23)1 0.3825 D..3693 1.1396 1.97I4 7E aa

150.00 0.2497 0.3696 0.3540 0.8 143 I.57D54E GO

200.00 0.275? 0.3423 0.3235 0.504) I.18227E a a

300.00 D.3192 0.2839 0.2606 0.2286 8.2135DE--01

500.00 D.3937 0.1962 0. 1649 0.0607 5.70757E--CI



-IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 10 200

CRO 10. EM 0.075D EMU 3.0C H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1507 0.2429 Q.2429 2.8626 3.26390E GO

50.DD 0. 1 850 Q.2556 C.2556 1.9185 2.43796E aa

8D.DD 0.2213 0.2651 G.2651 1.2557 1 .83620E on

100.OC 0.239 1 G.2678 0.2629 1 .0296 1.59792E GO

120.OC D.2542 0.2683 0.2583 0.8690 I.424I4E 00

150.DD 0.2739 0.2663 D.2503 D.6937 1.23558E OG

2DC.no G.3018 0.2587 D.2358 0.5022 I.02897E GO

3CC.0D 0.3471 0.2377 C.2C71 D.2954 8.C0459E--01

500.DD 0.4188 CI 970 C 1591 0. 1274 6.DDQ4IC--Gl

CPO 20. EM 0.075C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.OD 0. 1502 0.2668 0.2668 5.7476 5.888D2E aa

50.00 0.1838 0.2879 C2679 3.8717 4.254G7E GO

8D.cn 0.2186 0.3065 0.3065 2.5634 3.D74I2E ao

I00.OG 0.2363 0.3141 0.3116 2.0989 2.61I42E GG

120.CO 0.2512 C.3188 0.3132 1.774C 2.27646E aa

I5C.0D 0.2707 0.3222 0.3126 1.4200 1 .91619E CO

200.00 C2979 0.3214 0.3C70 1.034 3 1 .52667E uc

30C.CD 0.3411 D.3D75 0.2669 D.6I9I 1. I0537E 00

50C.C0 0.4D69 0.2657 0.2386 0.2810 7.49927E--ji

CRG 30. t^ 0.075C EMU 3.GG H/D 2

L EC FRACT FRACTM RMOE RTOT

3D.00 0. I50C 0.2761 0.2761 8.6320 8.512I5E 00

5D.GC C.18 34 D.3DD8 0.3008 5.8249 6.07017E GC

80.CO C.2I78 0.3242 0.3242 3.8 706 4.3I2G4E OG

100.CO G.2353 D.3345 D.3329 3.1693 3.62492E aa

J2c.no 0.2502 D.3418 0.3379 2.6801 3.12878E DO

15C.GD 0.2696 D.3489 0.3420 2.1475 2.59630E DD

2CCGG 0.2965 D.3534 0.3428 1.5678 2.02437E GO

3CC.CD 0.3389 D.3474 D.33I 7 D.9442 I.41028E aa

5DC.CC 0.4024 0.3120 D.2905 D.4370 8.998I3E--Ul

CRO 50. tM 0.075C EMU 3.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1499 D.2839 0.2639 I4.4CI4 I.376G4E 01

50.DO C . 18 3 1 0.3122 0.3 122 9.73IC 9.7G239E UO

80.00 D.2I71 0.3403 0.34D3 6.4851 6.78789E GD

JOO.DG 0.2345 0.3534 0.3525 5.3109 5.65I93E oa

120.00 G.2494 0.3636 0.3612 4.4926 4.83342C aa

150.CO G.2686 0.3 74 7 0.3704 3.6331 3.95802E GO

200.OG 0.295? G.3857 0.3787 2.6360 3.019 76E OD

300.GG 0.337 1 0.391 1 G.3804 1.5955 2.G2GIDE an

5GG.CG G.3986 0.3 70 3 G.3548 0.7504 1.19958E no



-IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 I 0 2D0

CRO 10. CM 0.1000 EMU 3.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

30. DD 0.1588 0.2058 D.2D58 4.9254 4.2 3 54 8C GO
50.00 0.1936 0.2257 0.2257 3.6203 3.33572E DO
80.OD 0.2298 C.244I 0.2441 2.6171 2.6I9Q3E DO
10D.D0 0.2488 0.2523 D.2523 2.2D69 2.3161 It GG
120.DO D.2654 0.2534 0.2584 1.9030 2.08674E GD
150.00 0.2872 0.2653 0.2653 1.5672 I.828 34E 00
200.00 0.3165 D.2722 D.2681 1.2194 1.53I44C 00
300.DO 0.361 1 D.275I 0.2612 0.8332 1.18093E GO
500.OD 0.4275 D.2625 0.2377 0.4656 8.45662E--Gl

CRC 20. EM 0.1000 EMU 3.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0D 0.1586 D.2198 0.2198 9.8626 7.89957E GO
50.00 0.19.32 D.2447 0.2447 7.2586 6. 1 I24GE GG
80.00 0.2288 0.2692 C2692 5.2634 4.69072E GO
1C0.00 D.2475 0.2810 C2eiD 4.4485 4.09220E ao
120.00 0.2635 0.2903 0.2903 3.8463 3.64040E DD
150.00 0.2846 0.3014 0.3014 3.1830 3.I3340E an
200.00 0.3134 0.3145 0.3125 2.4 785 2.55443E no
300.00 0.3574 Q.3273 0.3191 1.6997 1.8784IE DO
500.00 0.422D 0.3279 0.3120 D.96D6 1.24482E DO

CRC 30. CM 0.10DD EMU 3.0D H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0D D.1585 0.2249 0.2249 14.7998 1.15657E ai

50.OD D.I93D C2518 0.2518 10.8969 8.88908E 00
80.00 0.2285 0.2790 0.2790 7.9086 6.7624IC DD
ICO.OD 0.247C 0.2923 D.2923 6.6901 5.86829E GG
120.00 0.2629 D.3032 D.3D32 5.7896 5.194G6E ac
150.00 0.2837 0.3163 0.316.3 4.7988 4.43846E CG
200.00 0.3123 0.3 326 0.3313 3.7389 3.57741E OD
300.00 0.3561 0.35 13 D.3455 2.5672 2.57589E na

500.00 0.4200 0.3616 0.3499 1.4569 1.64398E ao

CRC 50. EM 0.1 COG EMU 3.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.OG D.1584 D.2291 0.2291 24.6761 1.88978E Gl
50.00 D.I929 G.2577 0.2577 18.1765 I.44424E Gl
80.OD 0.2283 0.2673 0.2673 I3.2G07 1.09058E ai

100.00 0.2466 0.3021 0.3D21 11.1743 9.42048C an
120.00 C2625 0.3145 0.3145 9.6747 8.30139t an
150.OD 0.2830 0.3296 0.3296 8.0298 7.04857E GG
200.00 0.3113 G.3490 0.3482 6.2607 5.62338E GG

300.00 0.3551 0.374C 0.3703 4.3031 3.97085E GO
500.DD 0.4183 G.3959 0.3882 2.4510 2.442 30E GG



-164-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2IG 200

CRO 10. EM 0.D253 EMU 5.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.DD 0.1273 G.2145 0.2136 0.I I I I 1.0722nE 00
50.DO 0.1690 0.1496 0.1116 0.0283 8.I2884E-GI
80.CG 0.2194 0.1168 D.G525 0.0052 6.852D5E-0I

I00.DD 0.2471 D.1078 D.D344 D.CD20 6.42D85E-GI
120.00 0.2710 n.in26 0.C236 0.0009 6.1I925E-0I
150.00 D.3G15 D.098I D.DI43 0.0003 5.79572E-0I
200.DO 0.3433 0.0947 0.CC7I O.OOCI 5.43261E-0I
30CCa 0.4064 0.0923 0.CC24 0.0000 4.99037E-GI
500.DD 0.4984 0.0914 0.CC05 O.DOOO 4.506I6E-0I

CRO 20. EM 0.0253 EMU 5.CD H/D 2

L CC FRACT FRACTM RMOE RTOT

30.00 0.1188 0.3022 D.3C22 0.274C I.38549E 00
5CD0 0.1573 D.2D4I 0.181 I D.D769 9.22652C-G1
80.00 0.2D45 0.1420 0.0944 0.0160 7.24284E-01

100.00 D.2336 0.1236 0.G646 0.DG6D 6.653I4E-CI
120.DO 0.2597 0.1 130 CG454 CGG24 6.2684IE-GI
150.00 0.2934 CIG42 CC28I CCGG7 5.88032E-CI
2GC00 0.3382 0.0975 C.CI4I 0.0001 5.47I52E-GI
30D.OO 0.4044 0.0932 0.CC47 O.CGOD 5.D02I5E-DI
50C.C0 D.497? D.D916 CCClC 0.0000 4.50R3IE-UI

CRO 30. EM 0.C253 EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0.1163 C.3588 C3588 0.4353 I.69878E DD
50.00 0.1523 D.248? D.2322 D.I 306 I.03242E GO
80.00 G.I955 C.1665 G.I287 0.0308 7.63362E-GI

100.00 0.2234 C.1396 D.G909 0.C12I 6.e8543£-GI
120.00 0.2501 0.1237 0.C654 G.0G49 6.4I757E-GI
150.00 0.2858 0.1IC4 0.0413 0.0GI4 5.96493E-0I
20C0G G.3335 0.1005 0.C2D9 0.0003 5.5ID44E-DI
3DD.00 0.4026 n.H942 D.CC7D COQCn 5.0I394C-0I
500.OD D.4975 D.0918 0.CCI4 O.GGCC 4.5I047E-GI

CRO 50. EM 0.0253 EMU 5.GG H/D 2

I

30.on

50.0D

8U.0D

ICO.CD
120.CD

150.00

200.00

30C.CC

5DCGC

EC FRACT FRACTM RMOE RTOT

0. 1 145 0.4267 0.4267 G.7565 2.32536L GG

0. I48Q C3I66 0.3C54 G.24I6 1.25195E on

C 186 1 0 . 2 1 1 1 0.1833 O.G66n 8.415I9L--Gl

0.2IC6 0.17G9 0. 1346 CC291 7.35a::nc--Gl

0.2357 G.1454 C ICG4 0.0126 6.7I5 9GL--CI

G.2725 CI 232 U.C658 0.GG36 6. 1 34I4E--ul

0.324 7 D.IC65 0.C343 n.ncc6 5.58826E--Gl

0.3989 CG96J CCI 1 7 a.cacc 5.03750E--CI

G.4964 C0922 CCC24 a.occo 4.5I4 78E--Gl



-IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 10 200

CRO 10. EM 0.D5D0 EMU 5.00 H/D 2

L EC FRACT FRACTM RMOE RTOI

30.00 0.1375 0.2826 0.2626 1 .3655 2.02252E OD

50.00 D.l 703 D.26I 1 0.261 1 0.7469 I.4I739E ao

80.00 0.2058 D.23I2 0.2312 D.3898 1.05066E 00

100.00 0.2263 0.2148 C2148 C2706 9.22453E--ai

120.00 0.2463 D.20I5 0.2015 D.1913 8.34990E--01

150.00 0.2686 D.1856 D.I75D 0.1295 7.456IGE--01

200.nn 0.3D04 0.1647 D.1391 0.0742 6.53685E--ai

300.DO 0.3573 0.1373 0.0929 0.0276 5.5750nc--01

500.00 0.4 58 3 0.1118 D.D466 0.UG48 4.7366IE--01

CRC 20. EM 0.0500 EMU 5.DO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 D.l.370 0.3305 0.3305 2.7455 3.43I65E aa

50.00 0. 1690 0.3250 0.3250 1.5168 2.236Q8E GO

80.DD D.2022 C3065 D.3C65 0.8140 I.520I2E aa

I0C0D 0.2202 D.29I9 0.2919 0.5837 I.27488E oa

120.DD D.2366 0.2776 0.2776 0.4331 1.1l03Dt OD

150.OD 0.2582 D.2578 D.2542 0.2946 9.45677E--Dl

200.00 0.2869 D.2282 0.2131 0.1765 7.8231 IE--ai

300.00 0.3 369 D.I828 0.1525 0.0729 6.2220IE--ai

500.00 0.4.303 D.l 339 0.0843 0.0145 4.97732E--Gl

CRC 3D. EM 0.D5DD EMU 5.GO H/D 2

L FC FRACT FRACTM RMOC RTOT

30.00 D. 1 36<? D.35D6 G.3506 4. 1252 4.84G78E OC

50.CO 0.1685 0.3547 0.3547 2.2862 3.05427E OD

80.00 D.2D1 1 0.3463 0.3463 1.2378 1.98958E 00

ioo.no D.2I83 0.3359 0.3359 0.8958 1 .62731E DD

120.00 0.23.38 0.3242 0.3242 n.673l I.38560E DD

150.DO 0.2543 0.3057 0.3C42 n.4629 1 . I45 74E OD

200.00 0.2816 0.2749 0.2639 0.2825 9.I0936E--01

300.00 0.3280 0.221 3 0.1975 0. 1227 6.86903E--Gl

500.00 0.4128 0.1555 0.1154 D.028C 5.2I8G4Q--Gl

CRC 50. EM 0.05GC EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0D 0. 1367 C.3685 0.3685 6.8854 7.659C4E no

50. DO 0.1682 0.3831 C3831 3.82 54 4.69064E GG

80.DC 0.2002 0.3876 0.38 76 2.0855 2.92850E DC

1C0.00 D.2I69 D.3842 C3842 1.5193 2.332I6E DD

120.00 0.2315 0.3778 D.3778 1. 1526 1.93621E GO

150.00 0.2510 D.3648 0.3645 0.8014 1.54588E GO

200.DO 0.2771 0.3.380 0.3307 D.497D 1.I6819E GG

300.OD 0.320 1 0.2813 0.2637 D.226I 8. 163G7E--Gl

500.on 0.3942 0.1955 0.1654 0.C604 5.69946C--01



-166-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 I D 200

CRO 10. EM 0.075D EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

30. CC 0. 1499 0.2492 D.2492 3.5941 3.I3672E OD

5C.CC D. 1832 D.26ID D.261D 2.38DD 2.32428C GC

80.CG 0.2173 0.2663 0.2663 1.5437 I.73972E GO

100.00 0.2351 D.2656 0.2656 1.2298 1.51 12 IE CG

120.00 0.25D7 D.263I 0.2631 1.0089 1.346G6E GC

I5D.GG 0.271 1 D.2574 0.2574 0.7782 1.16861E 00

2CD.DD 0.3D0 5 0.2456 0.2456 0.5382 9.76669E--Dl

3CD.D0 0.3511 0.2220 0.222D 0.2906 7.676 35E--Gl

5CC.DD 0.4264 0. 1865 D. I69C D.1195 5.85923E--Ul

CRO 20. EM 0.075C EMU 5.CO H/D 2

L EC FRACT FRACTM RMOE RT'OT

30. DC 0. 1498 0.2708 0.2708 7.1956 5.76a65E GC

50.00 D.1829 0.2918 0.2918 4.7702 4.14039E 30

80.00 D.2I67 0.3067 U.3C8 7 3.1023 2.97765E GO

1CC.00 D.2342 0.3144 C.3I44 2.4776 2.52471E GO

120.OC 0.2494 0.3 175 0.3175 2.0387 2.I9838C GO

150.CO 0.2691 D.3I87 0.3187 1.5817 1.84922E UG

2C0.CD 0.296? 0.3151 0.3151 1.1083 1.47437E 00

3CC.D0 0.3422 0.2982 0.2982 0.6266 I.07254C ao

5C0.CO 0.4ID8 0.2581 0.2486 0.2723 7.358D8E--Gl

CRO 30. EM CD75C EMU 5.DG H/D 2

<

L EC FRACT FRACTM RMOE RTOT

30.00 0. 149 7 0.2789 D.2789 10.7956 8.38498E GO

50.CO D. 1828 0.3038 0.3D38 7.1598 5.9565DE aa

80.00 0.2165 0.3262 0.3262 4.6605 4.21557E aa

100.00 0.2339 0.335.3 0.3353 3.7255 3.53822E 00

120.OD D.2489 0.3416 0.34 16 3.0683 3.n5069E GC

15D.GG D.2684 0.3470 0.3470 2.3850 2.52983E oa

200.GG D.2957 D.3494 0.3494 1.6706 1.97206C aa

300.DG D.3395 0.341 1 0.3411 0.9614 1.37745E 00

50CDG 0.4050 0.3D63 D.2998 0.428D 8.85694E--01

CRO 50. EM 0.0750 EMU 5.GC H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0G D. 149 7 D.2e58 C2858 17.9964 I.36332E Gl

50.DO 0. ie27 0.3142 0.3142 11.9407 9.5887IE GD

80.DC 0.216.3 D.34I7 0.3417 7.7777 6.69I4IE ao

100.00 0.2336 0.3543 0.3543 6.2201 5.56522E aa

12D.DD 0.2486 C.3638 0.3638 5.1274 4.755.33C 00

150.00 0.2679 C3 74C G.374C 3.9911 3.89I05E 00

2DO.0D 0.2948 0.3837 0.3837 2.8181 2.96745E DO

300.DD 0.3373 0.3874 0.3874 1.6310 I.98727E an

500.DO 0.4C0I D.3665 0.3625 0.7414 I.18547b ao



•IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 10 200

CRO 10. EM 0.1000 EMU 5.0G H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0.1584 0.2106 0.2106 6.2639 4.1I3U8E OG

50.00 0.1929 0.2312 0.2312 4.5649 3.221 78E 00

80.00 0.2283 0.2495 0.2495 3.2655 2.514G2E ao

100.00 0.2467 0.2570 0.257D 2.7386 2.21659E a a

)20.00 0.2626 0.2624 0.2624 2.3496 1.99237E OD

J50.00 D.2832 0.2675 0.2675 1.9246 1.741I2E DO

200.00 0.3120 0.2709 0.2709 1.4566 1.45477E oa

300.OD 0.3577 D.268D 0.2680 D.937I 1.121I5fc oa

500.DD 0.4278 0.2492 0.2492 0.4835 8.082CIE--ai

CRC 2D. EM 0. 100 D EMU 5.DD H/0 2

L EC FRACT FRACTM RMOE RTOT

30.DO 0. 1584 0.2225 0.2225 12.5315 7.77917E ao

5D.00 0.1928 D.2479 0.2479 9.1355 5.99846E 00

80.00 D.228I 0.2728 0.2728 6.5394 4.5857IE 00

100.DO 0.2M64 0.2843 0.2843 5.4866 3.99268E DD

120.00 0.2622 0.2935 0.2935 4.7105 3.546Q3E 00

J50.00 0.2826 0.3D38 C 3D 38 3.8637 3.046I8C DG

2D0.DD 0.3110 0.3151 0.3151 2.9301 2.47775E 00

3CD.00 0.3556 0.3247 0.3247 1.8987 1.8I863E ao

5CCD0 0.4216 D.3209 0.32C9 1.0045 1.2Q736E ao

CRC 30. EM 0.1000 EMU 5.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1584 0.2267 0.2267 18.7990 1.14453E 01

50.00 0. 1928 0.2541 0.2541 13.7G61 8.775I4E aa

80.DG D.2280 0.2816 D.26I6 9.8133 6.65740E UO

100.on 0.2463 C2949 0.2949 8.2335 5.76877E OD

120.00 0.262D 0.3056 0.3056 7.G7I8 5.099 70C aa

150.00 0.2824 0.3183 D.3I83 5.8019 4.35I2UE OD

200.DD D.3I07 0.3.335 0.3335 4.4039 3.50073E UO

300.OG 0.3548 0.3500 0.350D 2.8603 2.5161 IE an

500.00 0.4196 0.3571 0.3571 1.5250 I.6G652E aa

CRC 50. EM 0.I0DQ EMU 5.DO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0.1584 D.2303 0.23G3 31.3317 I.87774E Gl

50.00 0.1927 0.2592 C2592 22.8482 I.43285E 01

80.00 0.2280 0.2890 0.2690 16.3625 I.D8Q08E Dl

100.00 0.2462 0.30.38 D.30 38 13.7.313 9.32396E GO

120.00 0.2619 0.3161 0.3161 11.7941 8.2D703E oa

150.00 D.2822 0.3311 0.3311 9.6783 6.96136t ao

200.00 0.3104 0.3499 0.3499 7.35 13 5.54670E OG

300.DO 0.354 3 0.3 735 0.3735 4.7833 3.911U7E ao

500.OD 0.4J8I 0.3936 0.3936 2.5652 2.4C484E CD
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 i> 1

CRO IC EM 0.025 3 EM UIC.CO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.DD a. 1140 0.2 135 0.2135 C I9C2 9.23666E--Gl

5D.G0 D.1516 0.1122 0.1122 0.05IC 7.C6887E--ai

80.00 0.2657 D.0762 0.0621 0.0012 6.I8206E--01

ioo.on 0.2897 0.0761 D.C388 0.0005 5.9I474E--Gl

12D.DD D.3084 0.0 7 75 0.D258 0.0003 5.73U65E--Gl

150.DO D.3313 0.0801 CO 152 0.00D1 5.52771E--01

2CC.00 D.3629 0.0838 0.GC73 D.OOOO 5.28093E--Gl

3CC0D D.4I54 0.0880 G.GC24 o.oacc 4.93557E--Gl

5CC.CG 0.5004 0.0906 0.0005 n.oooo 4.497GIE--01

CRO 2G. EM 0.D25 3 EMUIO.OO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1 130 0.3144 0.3144 0.3895 1.23696E GO

50.00 0.1458 D.1828 0.1828 D.1177 8.I6654E--Gl

8C.C0 0. 1999 0.1019 0. ICI9 0.0193 6.57285C--Gl

ICG.00 0.2694 D.D898 0.0738 0.0020 6.14703E--01

12C.QD 0.2934 0.0866 0.D50D 0.0008 5.87982E--ai

15C0D D.32I6 0.0855 D.C299 0.0003 5.6I232E--at

2CC.C0 0.3577 0.0865 0.0146 O.DDGI 5.31984E--ai

3CC.DD 0.4135 0.0890 0.0048 O.DOOO 4.94735E--Gl

5CC.CD D.4999 0.0908 o.acia a.aoao 4.499I6E--01

CRO 3D. E1" D.D25 3 EMUICCG H/D 2

L EC FRACT FRACTM RMOE RTOT

3C.00 0. 1 126 0.3745 0.3745 0.5888 1 .55D25E OG

50.CC 0. 1441 C.2369 0.2369 0.1839 9.26422E--Gl

80.DD D. 1855 0.1323 0.1323 0.0433 6.96363E--Gl

1OD.DD 0.2511 0.ID45 0.IC45 0.0053 6.3793IE--Gl

120.DD 0.2801 0.0963 0.0725 0.0019 6.02898E--Gl

150.CD 0.3124 0.0912 C.044G 0.00C6 5.69692E--01

200.00 C.3526 0.D893 C.C2I 7 0.0001 5.35876E--Gl

3DD.DD G.4I15 0.D899 G.CC71 o.aaao 4.959I4E--Gl

500.00 G.4995 0.09ID C.CC14 CCDDD 4.50132E--Gl

CRO 50. CM G.025 3 EMUIG.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 D. 1 124 0.4429 0.4429 0.9868 2.17683E GO

50.DD D. 1428 0.3142 D.3142 0.3161 1.I4596E GO

80.00 0. 1777 G.1861 0.1861 0.0884 7.7452CE--Gl

100.CD D.2047 CI 401 0.1401 CD357 6.84389C--ai

J 20.no 0.2584 0.1167 0. 1 123 D.DD64 6.3273IE--01

150.00 0.2958 0.ID 30 0.G7C6 0.0017 5.86613E--01

200.DO 0.342 7 0.D949 D.C355 G.G003 5.43658E--Gl

300.00 0.4077 0.D9I7 CCI 18 o.aaco 4.98270E--Gl

5D0.DD 0.4985 0.D9I4 0.C024 o.oooa 4.50563E--Gl

a 200
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EFFfcCTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDCRS (H/O 2) 3 2 10 200

CRO 10. EM 0.05DC EMUICDD H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0.1367 0.3038 0.3038 1.8909 1.856I3E 00

50.00 0.1680 0.2837 0.2837 I.D329 1.2633DE 00
80.00 D.1998 0.2477 0.2477 C5508 9.11786E--01

1C0.00 D . 2 1 6 3 0.2244 0.2244 0.3961 7.92929E--ai

120.00 0.2 3D 7 0.2D29 0.2029 0.2972 7.14012E--Ul

150.DD 0.2498 0.1751 0.1751 0.2034 6.36130E--Gl

20COD 0.2782 D.l392 0.1392 0.1173 5.6U409E--01

3GC0D 0.3 350 0.0962 0.D962 0.0419 4.88372E--01

50C00 0.5414 0.0769 D.C544 0.0013 4.331 I3E--Ul

CRC 2D. EM 0.0500 EMUIO.DO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.DD 0. 1366 D.345I 0.34 51 3.7841 3.26526E aa

5D.CD D.I679 0.3 436 0.3436 2.0698 2.08148E 00

80.00 0. 199 3 C325I D.325I 1.1075 I.38I25E DO

100.DD 0.2155 D.3079 D.3D79 0.7994 1.I4536E DO

120.OD 0.2295 0.2893 0.2893 0.6027 9.893I8E--Ul

150.00 0.2478 D.26I2 0.2612 D.4168 8.36I97E--01

200.00 0.2739 0.2 163 D.2I83 0.2475 6.89035E--01
300.00 D.3I93 D.l549 0.1549 0.1D32 5.53073E--01

500.OD 0.4598 0.0968 0.0968 0.0D95 4.57184E--Gl

CRG 30. EM 0.05 OC EMUICCG H/0 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1366 D.36I5 0.3615 5.6774 4.67439E OD

50.00 0.1678 0.3696 0.3696 3.1067 2.89967E 00

80.DO 0. 1992 0.3632 0.3632 1.6643 1 . 85071 E GO

IDC CO 0.2153 0.3523 0.3523 1.2G24 1.49778E GO

120.00 0.2291 D.3 38D 0.3380 0.9083 1 .26462E GO

150.00 0.2472 0.3140 0.3I4C 0.6301 I.03626E 00

200.00 0.2726 D.2726 0.2726 0.3774 8.17660E--Gl

300.00 0.314? 0.2019 0.2C19 0.1638 6.I7775E--CI

5DC00 0.4043 D.1219 D. 1219 0.0332 4.8I256E--Gl

CRC 50. EM 0.G5 DC EMUICCG H/0 2

L EC FRACT FRACTM RMOt RTOT

30.00 0. 1366 C.3757 0.3757 9.4643 7.49265E GO

50.00 D. 1678 G.3936 C3936 5.1801 4.53605E OG

80.00 0.1990 C.4010 D.401D 2.7775 2.78963E GO

10D.D0 0.2151 0.3981 C.398I 2.QU95 2.20264E 00

120.00 0.2288 C39I 1 0.39 11 1.5193 1.81523E DO

150.00 0.2467 D.3757 0.3757 1.0566 I.43640E DG

200.00 0.2715 D.3423 0..3423 0.6373 1.0749IE DG

300.00 0.3116 0.2717 0.2717 0.2844 7.47179E--01

500.OD 0.3820 0.1691 0. 1691 D.0753 5.29398E--Gl
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 I 0 200

CRG 1Q. EM 0.075C EMUID.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

30. DD C1497 D.2604 C 2604 5.0352 2.99062E CG

50.00 0.1827 D.276D 0.276C 3.3172 2.182U4E GO

80.DD 0.2162 n.285U 0.2850 2.1394 I.60302E DO

1DD.D0 0.2335 0.2857 0.2657 1.7003 I.378U5E 00

120.DD 0.2484 0.2838 0.2838 1.3932 I.21632E on

150.00 0.2676 D.2780 0.278C 1.0750 1.043 79E GG

200.00 0.2943 0.2 638 0.2638 0.7488 8.59528E--Gl

300.DO 0.3 364 D.23Q2 0.23D2 0.4234 6.64098E--ai

500.00 0.4D00 0.1704 0.I7D4 D.1808 5.03989E--Gl

CRO 20. EM 0.D75C EMUIG.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.0D D.I497 0.2774 D.2774 I0.07D4 5.61474E aa

50.DO 0. 1826 0.3011 0.301 1 6.6358 3.998I4E ac

8C.00 a.2i6i 0.3213 0.3213 4.2816 2.84094E GO

ICCDD 0.2334 D.3288 0.3288 3.4036 2.39155E DO

120.DG D.2482 D.3332 0.3332 2.7894 2.06864E UO

150.00 0.2674 0.3357 0.3357 2.1543 1.7244DE ao

200.00 0.2939 0.3327 D.3327 1.5031 1.35722E DG

3CCD0 0.3353 0.3127 0.3127 0.8542 9.69007E--01

5CC.CC D.3962 0.2564 D.2564 0.3732 6.53874C--Ul

CRO 30. EM 0.075C EMUlD.On H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1497 0.2836 0.2e36 15.1056 8.23887E 00

5C.00 0. 1826 0.3105 0.3105 9.9557 5.81425E OD

8C.00 D.2I6I 0.3355 0.3355 6.4237 4.07887E UD

ICC.OD 0.2334 0.3462 D.3462 5.1066 3.405U5E 00

I2C.0D D.2482 0.3537 0.3537 4.I860 2.92095E aa

i5c.aa D.2673 0.3607 0.3607 3.2336 2.4D5DIE OD

2CC.D0 0.2938 0.3647 0.3647 2.2567 1.85492E an

3DC.DD 0.3349 0.3556 0.3556 1.2854 1.27392E ao

5CC.00 0.3949 0.3103 0.3103 0.5656 8.03760E--01

CRO 50. EM 0.075D EMUID.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 D. 1497 0.2886 0.2686 25.1811 I.3487IE Dl

50.00 0. 1826 0.3185 D.3185 16.5929 9.44646E DO

80.OD D.2I6I 0.3478 D.3478 10.7085 6.5547IE 00

100.CD 0.2333 D.36I5 C 3615 8.5147 5.432D6E DO

120.nc D.2481 0.3721 D.3721 6.9798 4.62559E DO

150.00 0.2672 D.3836 0.3836 5.3917 3.76623C UQ

200.CD 0.2936 0.3950 0.3950 3.7662 2.8503IE on

300.GD 0.3346 C3999 0.3999 2.1472 1.88374E DD

socno 0.3939 0.3742 0.3742 0.9501 1.ID353E OD
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM CYLINDERS (H/D 2) 3 2 10 200

CRO 10. EM D.1C0D EMUICOG H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1583 0.2171 0.2171 8.8157 3.98385E OD

50.DD C 1927 0.24GG D.240D 6.4D56 3.D9421E oa
80.0D 0.2280 D.26I3 D.26I3 4.5636 2.38888E ua

1D0.00 0.2462 0.27D5 0.2705 3.8176 2.D93G4E 00

120.00 0.2619 D.2773 0.2773 3.2681 1.87038E 00

150.00 0.2821 0.284C 0.284C 2.6697 I.62I43E DO

200.OD 0.3102 0.2895 0.2695 2.DI21 I.33878E aa

300.00 0.354D 0.2880 0.2680 1.2901 1.012I4E 00

500.00 0.4174 D.2648 0.2648 0.6745 7. 1 I578E--ai

CRC 20. EM 0. 1DOD EMUIO.DO H/D 2

1 EC FRACT FRACTM RMOE RTOT

30. OD 0. 1583 U.2261 0.2261 17.6313 7.64994E GO

50.00 D. 1927 0.2530 0.253D 12.8112 5.87089E au

80.OD 0.2279 D.2797 0.2797 9.1292 4.46057E 00

1QD.00 0.2461 D.2925 0.2925 7.6369 3.869I3E OD

120.OD D.26I8 0.3D27 0.3C27 6.5390 3.42405E DG

150.00 0.282D D.3144 0.3144 5.3418 2.92649E GD

200.DO 0 .3 1D 1 D.3277 0.3277 4.0277 2.36176E GG

300.00 D.3537 0.3402 0.3402 2.5849 I.70962E OG

500.00 0.4166 D.3374 0.33 74 1.3558 1.1ID74E GG

CRC 30. EM 0.10DD EMUIO.OO H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 0. 1583 D.2293 0.2293 26.447D 1.1316DE 01

5D.D0 0.1927 D.2577 0.2577 19.2168 8.64756E GO

80.00 D.2279 0.2865 0.2665 13.6938 6.53226E GG

100.0D D.246I 0.3007 0.3CD7 1 1.4553 5.64522E GO

120.00 D.2618 0.3123 D.3I23 9.8084 4.9777IE 00

150.DD 0.282D 0.3262 0.3262 8.DI27 4.23I55E OG

200.00 o.3ion 0.3429 0.3429 6.0429 3.384 74E GO

300.00 0.3536 D.3622 D.3622 3.8791 2.40710E GO

5D0.00 0.4163 0.371 7 0.3717 2.D365 1.5099DE GO

CRC 50. EM 0.IDDD EMU1D.0D H/D 2

L EC FRACT FRACTM RMOE RTOT

30.00 D. 1583 0.2319 0.2319 44.0783 I.86482E Ul

50.00 0.1927 0.261 3 0.261 3 32.0346 I.420D9E Gl

8D.D0 D.2279 0.2922 0.2922 22.8230 1.06756E Gl

100.00 D.246I 0.3076 0..3D76 19.0922 9. 1974DE GG

120.OD 0.2618 D. 320.3 0.3203 16.3510 8.085D4E GG

150.00 0.2820 D.3361 0.3361 13.3574 6.84I67E aa

200.OD 0.3100 D..3 56) D.356I I0.D737 5.4307IE 00

300.CD 0.3535 0.3819 0.3819 6.4681 3.80206E aa

5DCD0 0.4161 D.4D46 0.4C46 3.3988 2.30822E a a
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10-322922*+!0000*02510*0D021*01(5+1*000*332
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10-360668*20000*09000*02+iI1*02599*0OO'ODS
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10-30+1202*+!0000*02633*09211*0295+1*000*302

10-312+120*50000*0+1610*06121*02662*000*351

10-369922*51000*06220*00821*05552*000*32t

in-3+i2129*5+1000*026+i0*0252I'D5612*0OO'OOI

in-3+10620'96100*02220*02051*08522*000*38

10-362995*20920*0+I+I9I*09602*0S26C0OO'OS

DD306860*1D62I*0+1162*05022*099+iCO00*32
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10-322868*20000*0+1030*0i+iii*a6599*0ao*oos

10-361512*+!DODD'O6130*02*iit*a52+i5*D00*002

10-316269*+!0000*02900*0+i9t1*0565+1*000*002

10-302100*5aooo*a3210*0261COS+lO+i*000*05!

10-320822*5taoo*a2220*0+I22C02292*000*321

I0-3I282S*S2000*0+1220*0982CO1022*000*331

10-382616*58000*02250*0282CO2682*000*38

10-32+1I0I*26110*0+1121*0262CO5012*000*35

10-350819*62090*0+1022*09292*0I2SC000*32

101830W8W13V8d13Vyd333

00'*2nw32520*0W3*32083

10-359268*2aaoo*o2030*00+11CO1999*000*035
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ID-32+i829*+i0000*01203*02511*0229+1*000*032

10-361696*+!0000*05900*0891CO860+1*0OO'OS(

10-352612*5oaao'D2110*0061CO5(22*000*C2(

10-3995+1+1*51000*00210*0212C02(+12*0oo*aoi

10-325652*52000*05220*0892C02502*0OO'DR

10-320929*91200*0S29D*D08+1CO+1222*0oa*as

10-3902+12*80920*0S+i+il*01002*00991*a00*02

ioiysowyW13Vyd13Vyd333

II

00*2nW32S20*0W3*0t083

S9V3SWniNIlOGVO80dSdd0in3A983N33AU33dd3

-ZLT-
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

CRO ID. EM 0.0500 EMU 3.00

I 1

L EC FRACT FRACTM RMOE RTOT

3C.C0 0.1772 0.3157 0.3019 0.5633 I.44660E au

50.00 0.2138 0.2861 0.2572 0.3DI4 1.D4639E GO

8D.00 0.2550 0.2471 0.2071 0.1475 7.99I28E--Gl
100.00 0.2788 0.2260 0.1814 0.0978 7.11735E--Gl

12C.00 0.30 1 2 0.2086 0.1602 0.0665 6.5I773E--01

150.00 0.3336 0.1880 0.1342 0.0382 5.9022DE--01
200.00 0.3861 CI 646 0.1017 0.0156 5.2663IE--Dl

3C0.00 0.4839 0.1403 0.D605 0.0029 4.596I8E--Dl

SCCiOO 0.6335 0.1240 0.D252 0.0002 3.99817C--01

CRC 2D. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30. OD 0.1735 0.3827 0.3750 1.1739 2.23996E DO

5C.00 0.2084 D.363I 0.3448 0.6429 I.48852E 00

80.00 D.2459 D.3257 C2986 0.33C5 1.D4I94E 00

ioo.ao 0.2666 0.3013 0.2705 0.2286 8.89942E--01

120.00 0.2855 0.2788 0.2451 0.1635 7.88342E--Dl

15C.00 0.3122 0.2497 0.2123 0.1024 6.87094E--Dl

2CC.00 D.3549 0.2123 C 1688 0.0488 5.86938E--Dl

3DC.D0 D.4422 0.1677 0.IC94 0.01 10 4.88559E--Gl

SCO.00 0.6036 CI 344 0.0488 0.0006 4.0994IE--Gl

CRC 3C EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C.00 0.1722 0.4148 D.4C95 1.7862 3.03332E OD

5C.0D 0.2064 D.4D51 0.3916 0.9866 1 .93065E an

8C.00 0.2425 D.3750 0.3541 0.5165 I.28475E an

100.00 0.2620 D.352I 0.3280 0.3629 1.068I5E aa

120.CC 0.2796 D.3294 0.3C27 0.2644 9.2491IE--Gl

150.OD 0.3037 D.2977 0.2679 0.1715 7.83969E--ai

200.00 0.3412 D.2535 0.2189 0.D884 6.47244E--ai

3DC00 D.4168 G.l945 D.I486 0.0241 5.I7500E--ai

50D.0D 0.5767 0.145D 0.G7I0 o.oais 4.20065E--ai

CRC 5D. EM 0.05GD EMU 3.00

L EC FRACT FRACTM RMOE RTOT

3C.00 0.171 1 D.4461 0.4428 3.0114 4.62004E oa

5C.CD 0.2048 D.4498 D.4409 1.6746 2.8I490E 00

8C.D0 0.2397 D.4 336 0.4191 D.8899 1.77037E DD

ICC.00 0.2582 0.4162 0.3990 0.6337 I.42456E DO

12C.00 0.2746 0.3967 0.3774 0.4689 1.19805E ao

150.00 0.2965 0.3662 0.3443 0.3132 9.777I7E--ai

2CC00 0.3294 D.3181 0.2924 0.1724 7.67858E--ai

3C0.00 0.39 13 0.2432 0.2101 0.0578 5.7538IE--01

5CC.00 0.5328 0.1668 0.1107 C0051 4.403I3E--ai
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINI UM SLABS 3 1

CRO IC. EM 0.0750 EMU 3. GO

L EC FRACT FRACTM RMOE RTOT

3C.00 0. 1938 0.3D77 0.3077 1.6355 2.269D6E DC

5C.C0 0.2328 0.3153 0.3127 1.0398 I.6785CE 00

8C.00 0.2710 D.3133 Q.2986 0.6730 I.26I22E DG

ICO.00 0.2912 D.3D78 0.2876 0.5316 1 .I00I9E GG

I2C0D 0.3D9I 0.3008 0.2762 0.431 1 9.84594E--Gl

150.00 D.3328 0.2890 0.2595 0.3259 8.61 i4nc--Gl

2CC.00 0.3674 0.2688 0.2336 0.2167 7.28481E--Gl

3D0.00 0.4269 0.2328 0.1904 D.ID79 5.85085E--Dl

5DD.00 0.5337 0.1844 O.I3D7 C0316 4.6I468E--ai

CRO 2D. EM 0.0750 EMU 3. aa

L EC FRACT FRACTM RMOE RTOT

3C0D 0.1918 0.3463 0.3463 3.3231 3.94204E ao

50.00 D.2292 0.3649 0.3641 2.1326 2.78917E DD

80.00 D.2666 0.3746 0.3662 1.3909 I.98626E aa

10C.0D D.286I 0.3747 0.3626 1.1058 I.68087E GD

120.00 D.30 31 0.3721 D.3569 0.9031 1.46394E aa

I5C.00 0.3255 0.3648 D.3459 0.6911 I.23506E OD

200.00 0.3572 0.3481 0.3248 0.4711 9.93527E--Ul

3CC.00 0.4D96 0.3102 0.28ID 0.2504 7.40230E--Dl

5CC.C0 0.4972 D.2449 0.2080 0.0885 5.333I0E--Gl

CRC 30. EM 0.0750 EMU 3.,00

L EC FRACT FRACTM RMOE RTOT

3C.C0 0.1911 0.3620 0.3620 5.0102 5.6150IE 00

5C.00 0.2280 0.3863 0.3859 3.2273 3.89984E DO

80.00 0.2650 0.4033 0.3974 2.1103 2.71 129E aa

100.00 0.2843 Q.4075 0.3988 1.6811 2.26I56E OD

I2C.00 0.3010 0.4084 0.3973 1.3768 I.9U329E ua

150.00 0.3228 0.4056 0.3916 1.0581 I.60899F aa

20C.0D 0.3535 0.3943 0.3766 0.7280 1.25857E ua

300.DO 0.4032 0.3614 D.3386 0.3962 8.95375E--ai

500.00 0.4829 0.2928 D.2635 0.1508 6.05152E--Ul

CRO 50. EM 0.D750 EMU 3.,00

L EC FRACT FRACTM RMOE RTOT

3C.00 0.I9C6 D.3758 D.37 58 8.3835 8.96097E 00

5C.C0 0.227D D.4D59 0.4C58 5.4165 6.121I8E 00

8C.DD D.2637 0.4306 C4269 3.5505 4.16136E ua

IOC.00 0.2828 0.4396 D.434D 2.8338 3.42292E 00

12C.00 D.2993 D.4450 0.4378 2.3258 2.9D199E DO

15CDD 0.32D7 0.4485 0.4392 1.7935 2.35684E an

20C.00 D.35D5 0.4460 C4339 1.2430 1.78866E aa

3C0.0Q 0.3979 C4248 0.4C87 0.6894 I.2D567E CO

5CC.00 D.4708 0.3622 0.3406 0.2789 7.48836E--Dl

t a
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

CRO IC EM O.IOOD EMU 3.00

I I 0

L EC FRACT FRACTM RMOE RTOT

30.00 0.2061 0.2782 0.2782 3.0842 3.066I7E OD

50.00 0.2457 0.2982 0.2982 2.1566 2.362D3E OD

8C.00 0.2880 0.3133 0.3133 1.4743 1.8201 7E OD

IOC.00 0.3096 0.3186 0.3163 1.2207 I.59796E 00

120.00 0.3275 0.3214 0.3150 1.0474 1.4328IE 00

15C.00 0.3509 0.3225 D.31ID 0.8554 I.25030E 00

20C.D0 0.3837 0.3192 0.3012 0.6409 1.04566E aa

300.OD 0.4367 0.3045 0.2778 0.4003 8. 1I930E--01

500,00 0.5191 0.2679 0.232D 0.I92D 5.97428E--01

CRC 2D. CM 0.1000 EMU 3.DD

L EC FRACT FRACTM RMOE RTOT

3C.00 0.2052 0.3021 0.3021 6.2005 5.59048E ao

50.00 0.2439 0.3296 0.3296 4.3597 4.19890E ao

80.00 0.2845 0.3537 0.3537 3.0111 3.135I9E OD

100.DO 0.3055 0 . 3 6 38 0.3631 2.4945 2.70195E DO

I2C.00 0.3232 0.371D 0.3677 2.1450 2.38159E OD

J5C.00 0.3461 0.3778 D.37I4 1.7575 2.02966E on

200.00 0.3779 0.3824 0.3718 1.3251 1.63864E DO

300.00 0.4283 0.3782 0.3614 0.8414 1.I9893E DO

500.00 0.5039 0.3493 0.3253 0.4221 8.065D4E--01

CRC 3D. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

30.00 0.2048 0.3110 0.3110 9.3188 8.1I480E DO

50.00 0.24 33 0.3421 0.3421 6.5615 6.D3577E 00

80.00 0.2833 0.3703 0.3703 4.5476 4.45D21E 00

ICG.00 0.304 1 0.3829 0.3825 3.7698 3.80594E on

120.00 0.3217 0.3924 0.3903 3.2433 3.33037E UD

150.00 0.3444 0.4025 0.3981 2.6607 2.8D9D2E DO

200.00 0.3759 0.4122 0.4C46 2.0104 2.2316IE 00

300.00 0.4254 0.4162 0.4C39 1.2837 I.58593E aa

500.00 0.4984 0.3975 0.3792 0.6547 1.01558E do

CRC 50. EM 0.1 ODD EMU 3.GD

L EC FRACT FRACTM RMOE RTOT

30.00 0.2046 0.3187 0.3187 15.5514 I.3I634E 01

5C.00 0.2428 0.3527 0.3527 10.9674 9.70950E aa

8C.0D 0.2824 0.3849 D.3849 7.6208 7.D8025E OD

IOC00 0.3030 0.4D00 0.3999 6.3209 6.01393E ao

120.00 0.3205 0.4120 0.4107 5.4410 5.22793E aa

150.00 0.34 30 D.4255 0.4228 4.4680 4.36773E DO

200.OD 0.3742 0.4 40 7 0.4359 3.3825 3.41756E OD

3CC.0D 0.42 30 0.4548 0.4467 2.17D0 2.35994E 00

500.00 0.4939 0.452D 0.4395 1.1211 I.43373E DO
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

CRO IC EM 0.050D EMU 5.0D

1 1 0

L EC FRACT FRACTM RMOE RTOT

30.00 0.1738 0.3075 0.3D75 0.6446 I.37047E 00
50.00 0.2137 0.2699 D.2699 0.3132 9.95684E-UI

80.00 0.2623 D.2312 0.2246 0. 1344 7.69239E-0I
100.00 0.2862 D.2125 0.1941 0.0887 6.89997E-0I
120.00 0.3086 0.1974 0.1693 O.D602 6.35653E-01

150.00 0.3407 0.1798 0.1397 0.0346 5.79630E-0I
200.00 0.3922 0.1597 0.1039 0.0142 5.21068E-ai
300.00 D.4873 0.1386 0.0609 0.0027 4.57855E-0I
500.00 0.6342 D.1238 0.D252 0.0QD2 3.99577E-0I

CRC 20. EM 0.D500 EMU 5.DO

L EC FRACT FRACTM RMOE RTOT

30.00 0.1716 0.3801 0.3801 1 .3242 2.16383E 00
50.00 0.2D77 0.3548 0.3548 0.6760 I.4378IE 00

80.00 0.2493 0.3149 0.3149 0.3170 I.01205E 00

100.00 D.2702 0.2914 0.2835 0.2185 8.682D4E-0I

12C.00 0.2891 0.2702 0.2552 0.1560 7.7222IE-0I
I5C.00 0.3157 0.2428 0.2190 0.0977 6.76504E-0I

2C0.00 D.3582 0.2078 0.1721 0.D467 5.8I375E-0I
300.00 0.4447 D.l 660 0.1102 0.0106 4.86796E-0I

500.00 0.6D42 0.1341 0.D489 0.0D06 4.0970IE-01

CRO 30. EM 0.D500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1709 0.4138 0.4138 2.D035 2.95719E OD
50.00 D.2058 0.40D0 0.4D00 1.0377 1.87994E 00

80.OD 0.2442 D.3674 D.3674 D.5D79 I.25486E OD

100.00 0.2644 0.3448 0.3402 D.3525 1.0464 IE DD
12C.00 0.28)9 0.3227 0.3124 0.2568 9.08790E-UI

15C.00 0.3060 0.2920 0.2747 0.1666 7.73378E-DI

200.00 0.3433 0.2495 D.2225 0.0860 6.4I682E-0I
3CC.0O 0-4185 0.1928 0.1498 0.0235 5.I5736E-DI

500.00 0.5773 D.l447 0.0711 0.D0I5 4.I9825E-0I

CRC 50. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

3G.00 0.1703 0.446D 0.4460 3.3620 4.54390E 00

5C.00 0.2043 D.4471 0.4471 1.76D7 2.76419E 00

80.OD D.2405 D.4290 0.4290 D.8879 1.74048E 00

IDC 00 0.2596 D.41 15 0.4C92 0.6232 1.40283E DO

12C00 0.2759 0.3922 0.3859 0.4613 1.I8I93E 00

150.00 0.2978 0.3622 D.3506 0.3081 9.67I27E-0I

2DC.0D 0.3306 0.3151 D.2962 0.1698 7.62296E-01

30C.00 0.3922 0.2417 D.2I 13 0.0571 5.736I8E-0I

5CC.00 0.5334 0.1666 0.1108 0.0051 4.40073E-01
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

CRO IC EM 0.0750 EMU 5.00

1 1 0

L CC FRACT FRACTM RMOE RTOT

3C.00 c i9in D.31 19 0.31 19 2.D062 2.1696IE GG

5C.00 0.2280 0.3143 0.3143 1.2522 1.5968IE OD

8C.0D 0.2674 0.3056 0.3056 0.7588 1.198D8E oa

IOC.00 0.2887 0.2969 0.2969 0.5803 1.046I8E OG

12C00 0.3079 0.2877 0.2677 0.4569 9.37979C--Gl

I5C.00 0.3345 0.2740 0.2740 0.3301 8.23278E--ai

200.OD 0.3764 D.2537 0.2532 0.2010 7.0I0D4E--01

3CC.D0 0.4359 D.22I2 0.2DI8 0.0996 5.6961 1E--ai

5CC.00 0.5418 D.l786 D.1343 0.0292 4.55698E--Gl

CRO 20. EM 0.D750 CMU 5.00

L EC FRACT FRACTM RMOE RTOT

3C.00 0. 1904 0.3498 0.3498 4.D3I1 3.84259E GO

50.00 0.2267 0.3660 0.3660 2.5309 2.70748E OG

8C.00 0.2645 0.3720 0.372D 1.5532 1.923I2E GO

ICC 00 C2845 0.3701 0.37D1 1.2016 I.62686E 00

120.00 D.3021 0.3658 0.3658 0.9597 1.41733E ua

I5C.00 0.3254 0.3567 0.3567 0.7138 1.I9720E oa

20C.00 0.3598 0.3388 0.3388 0.4651 9.66050E--01

3CC0D 0.4140 0.3020 D.2925 0.2412 7.24756E--01

5CC.00 0.5012 0.2399 D.2I25 0.0854 5.27540E--Dl

CRO 30. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

30. OD 0.1902 0.3647 0.364 7 6.0560 5.5I557E UO

50.OD 0.2263 0.3876 0.3876 3.8101 3.8I8I5E ua

8C.D0 0.2636 0.4020 0.4C2D 2.3477 2.648I5E ao
IDC.00 a.2831 0.4049 D.4C49 1 .8224 2.20755E DD

120.00 0.3002 D.4D46 D.4C46 1 .4624 I.89668E an
150.00 0.3226 D.4DG4 D.4CD4 1.0963 1.571I3E ao
2DC00 0.3549 0.3880 D.388C 0.7281 1.231 IDE ao
30C.00 0.4061 0.3554 0.3492 0.3867 8.799D2E--Dl

5C0.OO 0.4854 0.2887 0.2681 0.1475 5.99382E--Gl

CRO 5D. EM 0.0750 EMU 5.DD

L EC FRACT FRACTM RMOE RTOT

30.00 0.1901 C3775 0.3775 10.1067 8.86I52E oa

5C.00 0.2259 D.4D70 0.4C7C 6.3674 6.D3948E ua

8C.00 0.2629 0.43D3 0.4303 3.9356 4.09822E 00

IDC 00 0.2821 0.4385 0.4385 3.0637 3.3689IE OD

I2C0D 0.2987 C4432 0.4432 2.4662 2.85537E 00

15C.0D D.3204 0.4457 0.4457 1.8607 2.3I898E ao

200.00 D.3511 0.4423 D.4423 1.2530 1.761I9E ao
3CD.00 0.3996 0.421 1 0.4175 D.6798 1 . 19DI9C ao

500.00 0.4723 0.3593 D.3451 0.2754 7.43066E-•01



-179-

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

cro ic. em o.iaao emu 5.00

1 1 a

L EC FRACT FRACTM RMOE RTOT

30.00 D.2048 0.2837 0.2837 3.8381 2.96304E CD

50.00 D.2432 D.3D27 0.3027 2.6536 2.270IDE 00

80.00 0.2832 0.3152 0.3152 1.7982 1.741 I5E oa

100.00 0.3042 0.3181 0.3181 1.4663 I.52590E 00

I2C.0D 0.3224 0.3J87 0.3187 1.2276 I.36676E oa

I5C.00 0.3464 D.3I70 0.3170 0.9732 1.19192E ao

20C00 0.38D6 0.3101 0.3101 0.7013 9.97435E--01

3DC.00 0.4375 0.291 1 0.2911 0.4109 7.77767E--ai

5CC.0D 0.5295 0.2550 0.2479 0.1796 5.78653E--01

CRO 2D. EM 0.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

30.00 0.2045 0.3054 0.3C54 7.6877 5.48736E ao

50.00 0.2426 0.3329 0.3329 5.3237 4.I0697E ao

80.00 0.2822 0.3559 0.3559 3.6193 3.056I7E OD

ICC.00 0.3027 0.365D 0.3650 2.9582 2.62989E aa

I2C.00 0.3205 0.3710 0.3710 2.4845 2.3I554E ao

150.00 0.3436 0.3762 0.3762 1.9804 1.97I28E 00

2CC.00 0.3760 0.3787 0.3787 1.4429 1.5904 IE 00

300.00 0.4280 0.3715 0.3715 0.8735 I.I6477E 00

500.00 0.5090 0.3412 0.3396 0.409D 7.87729E--01

CRO 30. EM 0.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

3C.O0 D.2044 0.3135 D.3I35 1) .5365 8.DII67E 00

50.00 0.2425 D.3445 0.3445 7.9927 5.94383E OD

80.DO 0.28 18 D.3722 0.3722 5.4400 4.371I9E ao

ICO.DD 0.3022 D.3841 D.3841 4.4506 3.73388E ao

120.00 0.3198 C3929 0.3929 3.7413 3.26432E ao

150.00 0.342 7 C 4020 0.4C20 2.9872 2.75063E 00

20C.00 0.3745 0.4101 0.4101 2.1843 2.18339E 00

30C.00 0.4250 0.412a 0.4I2D 1.3351 1.55177E DO

5C0.00 0.5D18 0.3919 0.3917 0.6411 9.96806E--01

CRC 5D. EM 0.1000 EMU 5.DO

L EC FRACT FRACTM RMOE RTOT

30.00 0.2044 0.3202 C3202 19.2358 I.30603E 01

50.00 0.2423 0.3544 0.3544 13.3329 9.6I757E ao

8D.00 0.2815 0.3863 0.3863 9.0831 7.00I23E 00

100.00 0.30 18 0.4010 0.4C10 7.4363 5.94I87E 00

I2D.00 D.3I93 0.4125 D.4125 6.2556 5.I6I89E 00

150.00 0.3420 0.4255 0.4255 5.0007 4.30935E 00

2C0.00 0.3734 0.4399 0.4399 3.6663 3.36934E 00

300.00 0.4227 0.4526 0.4526 2.2583 2.32577E 00

5D0.0D 0.4957 0.4487 0.4487 1.1106 I.41496E 00
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS I I 0

CRO ID. EM 0.0253 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

3D.DC D. 1498 0.1533 0.1533 D.0487 7. 1 198IE-GI

50.00 0.2832 0.1061 0.0772 D.00D6 5.98367E-DI

8C.00 0.3456 0.1030 0.0295 caaoi 5.41176E-DI

ICG.00 0.3742 0.1044 O.DI79 0.0000 5.20098E-GI

I2G.00 0.3982 0.1059 D.D116 D.aaoo 5.04I37E-0!

150.00 0.4295 0.1080 0.DG67 a.aaoa 4.85397E-UI

2C0.00 0.4744 a.i103 D.DC31 a.ouao 4.61824E-GI

30G.00 0.5494 D.l126 O.CCIG 0.0000 4.29169E-GI

5C0.DD 0.6671 D.l138 0.0C02 o.aaao 3.894 91E-GI

CRO 20. EM 0.0253 EMU 10..GO

L EC FRACT FRACTM RMOE RTOT

3D.00 0.1413 0.2412 0.2412 0.1207 8.49080E-QI

50.00 0.2184 D.l360 0.1360 0.0098 6.449D3E-0I

8C00 0.3262 D.l136 0.0571 a.oao2 5.57151E-0I

1CCDD 0.3611 D.l108 0.0351 a.aaai 5.29401E-DI

120,00 0.3891 0.1101 0.0230 o.oaoD 5.100D4E-0I

150.00 0.4238 0.1104 0.0133 o.oaoo 4.88648E-0I

20C.0D D.47I5 0.1 J 15 0.0063 o.oaoo 4.63273E-0I

300.00 0.5483 0.1129 0.0019 a.oaoo 4.29588E-D1

500.00 0.6668 D.l139 0.00D4 O.DOOO 3.89563E-0I

CRO 30. EM 0.0253 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1390 D.3D53 0.3C53 D.1918 9.86180E-0I

5D.0D 0.1876 0.1729 D. 1729 0.0364 6.91439E-0I

80.00 0.3088 0.1247 0.08 3 1 o.aaa6 5.73I27E-DI

1 DO.00 0.3489 D.1174 0.C5I 7 D.0QD2 5.38704E-DI

12CDD 0.3803 C 1 144 0.D34I O.OODO 5.1587IE-0I

150.00 0.4 182 CI 129 0.0198 Q.oaoo 4.9I899E-GI

200.DD 0.4686 C 1 127 D.CC94 o.aaao 4.64722C-0I

3DC.GQ D.5473 0.1133 0.CC29 o.aaao 4.30007E-0I

5CC.C0 D.6666 0.1139 0.GC06 a.oaoo 3.89655E-0I

CRO 50. EM 0.0253 EMU IG..00

L EC FRACT FRACTM RMOE RTOT

3C.0D 0.1373 0.3919 0.3919 0.3332 I.26038E 00

5C.00 0.1759 0.2379 0.2379 0.0834 7.8451IE-01

8C.00 0.2793 0.1480 D.1296 0.0028 6.05077E-0I

ICCDO 0.3264 0.1312 0.083D 0.0DD5 5.57309E-0I

120.00 0.36 37 0.1233 0.C555 O.OODI 5.27606E-UI

I5C.0U 0.4074 a.ii80 0.G326 o.aaoo 4.98402E-0I

200.00 0.4628 3.1150 O.DI55 o.oaoo 4.67623E-0I

300.DO 0.5452 a.i 141 0.CC49 O.OODO 4.30844E-0I

5C0.O0 0.6661 0.1140 D.C0D9 O.DDOD 3.89 7 79E-UI



•IN

EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS I 1

CRO 10. EM 0.0500 EMU JC].00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1702 0.3288 0.3288 0.8849 I.23208E 00

50.OD 0.2043 0.2824 0.2824 0.4499 8.75360E-0I

80.00 0.241D 0.224D 0.224C 0.2181 6.68940E-D1

I0O.OD 0.2615 0.1939 0.1939 0.1465 6.0011IE-01

120.00 0.2811 0.1699 D.1699 0. 1013 5.54552E-0I

150.00 0.3)16 0.1428 0.1428 0.0585 5.09432E-0I

200.00 0.3856 0.1151 0.1151 0.DI68 4.64767E-0I

300.OD 0.5756 0.1044 0.D684 0.0006 4. I9706E-0I

500.00 0.7020 0.1045 0.0266 O.DOOI 3.79700E-01

CRC 20. EM 0.0500 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1698 0.3982 0.3982 1.7782 2.02544E 00

50.00 0.2033 0.3714 0.3714 0.9117 I.3I749E OD

80.00 0.2381 0.3212 0.3212 0.4524 9. 11750E-DI

100.00 0.2567 0.2889 0.2889 0.3118 7.783I8E-0I

120.00 0.2735 0.2597 0.2597 0.2240 6.91I21E-01

150.00 0.2969 0.2225 0.2225 0.1426 6.06306E-0I

200.00 0.3362 0.1763 0.1763 0.0694 5.2507UE-0I

300.00 0.5092 0.1298 0.1257 0.0038 4.48646E-01

500.00 0.6664 0.1141 0.0517 0.0002 3.89824E-01

CRO 30. EM 0.0500 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1697 0.4286 0.4286 2.6714 2.81880E DO

50.OD D.2029 0.4155 0.4155 1.3739 I.75962E OG

80.OD 0.2371 0.3774 D.3774 0.6868 1.15456E aa

ID0.00 0.2552 D.3486 D.3486 0.4769 9.56525E-0I

120.00 0.2711 0.3202 0.32D2 0.3461 8.27689E-0I

150.00 0.2928 D.28D8 0.2608 0.2258 7.D3I81E-0I

2D0.0C 0.3264 D.2269 0.2269 0.1189 5.8538IE-0I

300.OD 0.4109 0.1594 0.1594 D.0274 4.77587E-0I

5D0.00 0.6338 0.1241 D.0754 0.0006 3.99948E-01

CRC 50. EM 0.050D EMU 10..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.1696 0.4564 0.4564 4.4584 4.40552E aa

50.00 0.2026 0.4597 0.4597 2.297 3 2.64387E GO

80.00 0.2364 D.440I 0.4401 1.1550 1.6401 BE 00

100.00 0.254D 0.4194 0.4194 0.8067 I.31294E 00

120.00 0.2693 0.3961 0.3961 0.59D5 I.ID083E 00

150.OD 0.2897 0.3599 0.3599 0.3916 8.96929E-0I

200.00 0.3197 0.30.30 0.3D3G D.2I67 7.05995E-0I

300.OD D.3782 0.2168 0.2168 D.D732 5.35468F-DI

500.00 D.5783 0.1450 D.1184 0.0025 4.2DI97C-0I
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EFFECTIVE ENERGY CUTOFFS FOR GADOLINIUM SLABS

CRO 10. EM D.1D0G

L EC FRACT

EMU 10.00

FRACTM RMOE RTOT

30.00 0.204 3 0.2943 0.2943 5.3361 2.84069E OD

50.00 0.2423 D.3I66 0.3166 3.6642 2.15222C DD

80. DD 0.2815 0.3319 0.3319 2.4661 I.62899E GG

100.00 0.3018 0.3362 0.3362 2.0044 1.41 71 IE GD

120.00 0.3192 0.3375 0.3375 1.6753 1.26I09E GO

150.DO 0.34 19 0.3361 0.3361 1.3267 1.0905 IE on

200.OD 0.3733 0.3283 0.3283 0.9591 9.0233IE--Gl

3D0.0D D.4227 0.3D38 0.30 38 0.5763 6.93102E--Gl

500.00 0.4967 0.25D2 0.2502 0.2716 5.09537E--01

CRO 20. EM D.l000 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

30.DO 0.2043 D.31 16 0.3116 10.6745 5.365DIE DG

50.OD 0.2422 0.3414 0. 3414 7.3316 3.98909C DO

80.on 0.2813 D.3667 0.366 7 4.9378 2.94401E OG

IOO.OD 0.3D15 0.3771 0.3771 4.0153 2.521 IDE cn

120.OD 0.3189 0.3842 0.3842 3.3574 2.20987E DO

150.00 0.3414 0.3907 0.390 7 2.6614 I.86987E 00

200.00 0.3725 0.3942 0.3942 1.9282 I.4953IE 00

300.00 0.4209 D.3862 0.3862 1.1658 I.080I0E 00

500.00 0.4917 0.3475 0.3475 0.5607 7.I86I4E--01

CRO 30. EM 0.1000 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.2043 0.3178 0.3178 16.0118 7.88932E 00

50.00 0.2422 0.35D5 0.3505 10.9998 5.82596E DO

80.00 0.2812 0.38DI 0.38DI 7.4084 4.25903E ao

100.00 0.3014 0.39.32 0.3932 6.0256 3.62509E aa

120.00 0.3188 0.4028 0.4C28 5.0396 3.15865E ao

150.00 0.3412 0.4131 0 . 4 13 1 3.9968 2.64923E 00

2D0.D0 0.3722 0.4227 0.4227 2.8970 2.08828E 00

300.00 0.4204 0.4253 0.4253 1.7546 1.4671 IE 00

50C.OO 0.4901 0.4010 0.4010 0.8496 9.27690E--ai

CRC 50. EM D.1000 EMU ID..00

L EC FRACT FRACTM RMOE RTOT

30.00 0.2043 0.3230 0.3230 26.6863 1.29380E 01

5D.DD 0.2422 0.3581 0.3581 18.3370 9.49969E GC

80.00 0.2812 0.3914 0.3914 12.3530 6.88907E ao

1C0.00 0.3013 n.4070 0.4C7G IQ.U473 5.83308E oa

I2D.00 0.3187 0.4192 0.4192 8.4032 5.0562IE GO

150.OD 0.341 1 0.4332 0.4332 6.6659 4.20795E DO

2D0.0D 0.3 720 0.4487 0.4487 4.8351 3.2 742 3E ao

3DC0D 0.4 199 0.4629 0.4629 2.9326 2.241 1 IE OG

50C.00 0.4889 0.4582 0.4582 1.4269 1.34584E ac

I 0



-IN

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO ID.

50.00

1CC.00

150.OD

2DCD0

300.00

400.OD

5C0.0D

7CC0D

IOCO.00

CRO 20.

50.DO

ICO.00

15C0D

200.00

300.00

400.00

500.00

700.00

1000.00

EM

EC

D.0552

0.0990

0.1426

0.1871

0.2465

0.2793

0.3052

0.3508

0.4118

EM

EC

0.D530

0.0928

0. 1308

0.170 3

0.2360

0.2732

0.3007

0.3477

0.4101

CRO 30. EM

50.00

100.DD

150.00

2DD.D0

3D0.00

4C0.0D

5C0.D0

7D0.0D

1000.00

CRO 50.

5C.0D

ICO.00
150.00

200.00

300.00

4DC.00

500.00

7CC0D

laco.oa

EC

0.0522

0.0907

0.1265

0. 1628

0.2278

0.2675

0.296 3

0.3448

0.4083

EM

EC

0.0517

0.0890

D.I23I

0.1564

0.2167

0.2579

0.2881

0.3390

0.4049

0.0253

FRACT

0.6660

0.4794

0.2390

0.1287

0.0921

0.0931

0.0975

n.1070

0.1203

0.0253

FRACT

0.7434

0.6 329

0.3710

0.1886

0.1024

0.0973

0.1001

0.1083

0.1209

0.0253

FRACT

0.7739

0.7086

0.4587

0.2422

0.1134

0.1016

0.1027

0.1097

0.1215

0.D253

FRACT

0.8004

0.7836

0.5665

C3272

C1356

0.1106

0.ID8J

0.1 123

0.1227

EMU 3.00

FRACTM

0.6660

0.4791

0.2370

0.1065

0.D265

0.0121

0.0079

0.0C44

C.0C2I

RMOE

0.4D33

D.D7I6

0.0407

0.DI52

0.DD24

0.0007

0.0003

a.oaai

o.oaoo

EMU 3.DO

FRACTM RMOE

0.7434

0.6327

0.3706

0. I 797

0.0499

0.0237

0.0156

0.D087

0.0D43

0.8995

0.1439

0.0873

0.0435

0.0065

0.0018

0.0007

0.0001

o.aaao

EMU 3.0D

FRACTM

0.7739

0.7D84

D.4585

0.2373

0.G7D4

0.0346

0.D23I

0.0130

0.DD64

RMOE

1.3977

0.2162

0.1325

0.0738

D.0I24

0.0033

0.D012

0.DD02

o.oaoo

EMU 3.00

FRACTM

0.8004

0.7835

0.5665

0.3248

0.1048

0.C544

0.0374

0.0213

0.0106

RMOE

2.3952

0.3610

0.2222

0.1341

0.0283

0.0074

0.0026

0.0004

o.aaoo

RTOT

3.40253E 00

I.5084IE aa

9.45638E-0I

7.554111E-0I

6.4287IE-DI

6.02527E-0I

5.75998E-0I

5.37I64E-0I

4.957I4E-GI

RTOT

5.99527E 00

2.28349E 00

I.I9 789E OD

8.45700E-0I

6.6I298E-0I

6.I0249E-OI

5.8072DE-0I

5.39537E-0I

4.9678DE-GI

RTOT

8.58802E DU

3.05857E OD

I.45CI5E UO

9.360DnE-Dl

6.79724E-0I

6.17970E-0I

5.85442E-0I

5.4I9I0E-0I

4.97846E-0I

RTOT

I.37735E 01

4.60873E 00
I.95465E GO

I.1I660E 00

7. I6578E-DI

6.334I4E-01

5.94886E-DI

5.46656E-0I

4.99978E-0I

I 0



-185-

EFFECTIVE ENLRGY CUTOFFS FOR SAMARIUM SPHERES

CRC in. EM

L EC

50.00

100.0D

150.00

200.00

300.00

400.00

500.00

7C0.0D

1000.00

CRC 20.

50.00

1C0.00

150.00

2CC.0D

3CC.D0

4CC00

5C0.0D

70D.O0

IOC0.00

CRO 30.

50.00

100.00
150.00

200.00

300.00

400.00

500.00

70CDO

1000.00

CRC 50.

50.00

1D0.00

150.DO

20C00

3CCDD

4C0.D0

5D0.00

7CC.00

IDCC.OO

0.0972

0.1508

0.1819

D.202I

0.2284

0.2480
0.2654

0.2978

0.3462

EM

EC

0.D965

0.1484

0.1797

0. 1997

0.2248

0.2429

0.2584

0.286 3

0.3256

EM

EC

0.0963

0.1476

0. 1789

0.1988

0.2235

0.2410

0.2558

0.2817

0.3170

EM

EC

D.D962

D. 1469

0.1782

0.1981

0.2224

0.239 3

0.2535

0.2778

0.3095

0.0500

FRACT

0.4659

0.2840

0.2172

0.1943

0.182D

0.1777

CI 743

D.J686

0.1638

0.0500

FRACT

D.52I6

0.3423

0.2700

0.2457

0.2341

0.2 308

0.2269

0.2178

0.2046

0.0500

FRACT

0.5432

0.3684

0.2965

0.2 7 35

0.2656

0.2649

0.2627

0.2542

0.2385

0.0500

FRACT

0.5618

0.3928

0.3230

0.3030

0.3016

0.3061

0.30 79

D.3042

0.2898

EMU 3.00

FRACTM

0.4659

0.2838

0.203 7

0.1717

0.1508

0. 1421

D.I350

0. 1218

0.ID39

RMOE

1.4882

0.9043

0.6119

0.4534

0.2943

0.2D98

0.1551

0.0886

0.0387

EMU 3.00

FRACTM

0.5216

0.3423

0.2618

0.2309

0.2126

0.2058

0.1992

D.1848

0.1633

RMOE

2.9797

1.8382

1.2502

0.9307

D.6I37

0.4464

0.3386

0.2064

0.1D37

EMU 3.DO

FRACTM

0.5432

0.3684

0.2906

0.2624

0.2490

0.2453

0.2407

0.2279

0.2057

RMOE

4.4712

2.7 726

I.8896

I.4097

0.9345

0.6854

0.5247
0.3283

0.I 749

EMU 3.DO

FRACTM

0.5618

0.3928

0.3192

C2956

0.2900

0.2923

0.2922

0.2850

C2656

RMOE

7.4543

4.6405

3.1687

2.3684

1.5773

I.1646

0.899D

D.5748

D.32I8

0 1 D

RTOT

3.56D5nE DD

I .91891E 00

I.38I37E DD

I.I5015E 00

9.4I2D3E-CI

8.3I47IE-0I
7.57494E-0I

6.598D0E-0I

5.7187IE-0I

RTOT

6.35678E 00

3.I I581E UG

2.0732DE 00

I.63667E OD

I.25822E 00

I.06820E UO

9.43739E-0I

7.84834E-0I

6.49129E-0I

RTOT

9.I53U6E aa

4.3I270E aa

2.765G3E 00

2.123I9E CD

I.57524E 00

J.30492E 00

I.I2998E OU
9.09868E-0I

7.26387E-UI

RTOT

I.47456E 01

6.70649E QD

4.I4868E aa

3.09623E DO

2.20927E 00

I.7 78 38E OD

I.50247E GG

I.I5994E GD

8.809C4C-G1



-186-

EFFECTIVE ENtRGY CUTOFFS FOR SAMARIUM SPHERES

CRO IC. EM O.Q7Sn EMU 3.UO

L EC FRACT FRACTM RMOE

U I 0

RTOT

50.00 0. 1 197 0.2855 0.2855 3.6823 4.30I85E DD

1CC00 0.1680 0.2051 0.2051 2.4758 2.81213E DG

150.00 0.1950 0.1943 0.1943 1.8717 2.24761E on

2GC0D 0.2131 0.1985 0.1985 1.5279 1.95151E cn

3C0.D0 0.2376 0.2133 0.2G8D 1.1607 1.6I65IE GO

4D0.0D 0.2556 0.2251 0.2130 0.9478 I.409I6E ao

500.00 0.2712 0.2335 0.2163 0.7935 I.25980E 00

7CD.00 D.298I 0.2436 0.2189 0.5812 I.053Q3E GG

IOCO.DO 0.3331 0.2499 0.2175 0.3868 8.599DIE--Gl

CRC 20. EM 0.0750 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.1 195 0.3088 0.3D88 7.3678 7.94726E GO

1DD.0D 0. 1674 0.2293 0.2293 4.9694 4.981I6E GG

150.00 0.1939 0.2211 0.2211 3.7741 3.86466E GG

200.OD 0.2114 D.2279 0.2279 3.0985 3.28429E UG

30D.0D 0.2353 D.2479 0.2453 2.3593 2.63598E aa

40CDD D.2530 D.2645 0.2576 1.9316 2.24D7DE an

500.00 0.2681 0.277D 0.2668 1.6233 I.9595GE OG

7CC.00 0.2939 D.2941 0.2788 1.2008 I.5763IE GG

ioocon 0.3264 D.3D74 0.2867 0.8175 1.22686E 00

CRO 3D. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5C.D0 0. 1 194 0.3175 0.3175 1 1 .0535 1 . I5927E Gl

ICCOO D. 1672 D.2388 0.2388 7.4635 7. I5QI9E an

150.OD D.1935 0.2320 0.232D 5.6769 5.4817IE aa

2DC00 0.2108 0.2 40 3 0.2403 4.6687 4.617G6E an

3CC.00 G.234S D.2632 0.2614 3.5595 3.65545E QD

400.OC G.252 1 D.2825 0.2777 2.9171 3.07225E GG

5CC0D 0.2671 0.2978 0.29G5 2.4541 2.6592IF GO

7C0.00 0.2924 0.3194 0.3082 1.8226 2.D996HE GC

10C0.0D 0.3240 D.3388 0.3234 I.2500 1.59383E GG

CRO 5D. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5C0D 0. 1 194 0.3248 0.3248 18.4243 1.88835E Ul

1DC0D D. 1671 0.2471 0.2471 12.4503 1.I4882E ai

I5C00 D.I933 0.2417 0.2417 9.4815 8.7I581E CO

200.OD 0.2ID3 0.2516 0.2516 7.8D90 7.28262L CD

3CCD0 0.2338 0.2775 0.2764 5.9596 5.69439E an

4C0.00 0.25)3 0.2998 0.2967 4.8879 4.73533E GG

5DC00 0.2662 D.3I79 0.3132 4.1 I 70 4.0586IE 00

700.00 0.2912 0.3451 0.33 78 3.D656 3.14617E DO

IOCCOO 0.3220 0.3719 0.3617 2.1167 2.32775E GD



•IN

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM SPHERES

CRC 10. CM n. mno EMU 3. an

L EC FRACT FRACTM RMOE RTOT

50.DD 0.1315 0.1979 0. 1979 6.1283 5.I042IC DC

100.00 0.1768 0.1656 0. 1656 4.4955 3.741 DOE on

15D.D0 0.2D16 0.17G5 C 1705 3.6675 3.16IG6E ao

2CD.0D D.2IR6 n.)8G8 0.1808 3.1568 2.82D23E ac

300.00 0.24 3 7 G.20I5 0.2015 2.5118 2.393I5E oc

4CC.0D 0. 26.36 0.2 184 C.2I84 2.D927 2. ID957C ac

500.00 D.2809 n.2325 C2325 1.7872 I.89777E ca

700.00 0.3100 0.2 54 8 0.25 19 1.3832 1.59376E un

1000.00 0.344 5 0.2776 0.2656 1.0319 I.29649E aa

CRO 20. cM 0. IDGD EMU 3.CO

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1314 0.2096 C2C96 12.2597 9.6341 IE GG

100.00 0. 1766 0.1 783 0.1783 9.U03I 6.9I4U2E aa

150.OD D.2011 D.l853 0.1853 7.3537 S.76032E on

2D0.00 0.2I8G 0.1980 D. 1980 6.3373 5.D8468L- GG

300.00 0.2425 0.2227 0.2227 5.0592 4.242I4E aa

400.00 0.2618 D.2434 0.24 34 4.2315 3.686n2E ac

500.00 0.2784 0.2607 0.2607 3.6307 3.27296E aa

700.00 0.3D65 0.2884 0.2873 2.82IC 2.68462E OG

IOOD.DO 0.3400 0.3185 0.3I2D 2.1179 2.1I653C aa

CRC 30. EM o.ioao EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1313 0.2137 0.2137 18.3915 1.4I640E Dl

ioo.no 0.1765 0.1830 0.1830 13.5097 I.00870E 01

150.00 C.2010 0.1909 D.I9D9 1 1.0398 8.35958E aa

200.DD 0.2177 0.2045 0.2D45 9.5184 7.349I3E DD

3D0.DC 0.2421 0.2310 0.2310 7.6077 6.091I2E aa

40C.00 0.2612 0.2 533 0.2533 6.3707 5.2624RE 00

500.00 0.2776 0.2721 0.2721 5.4741 4.648I6E 00

700.00 0.3052 0.3326 0.302G 4.2603 3.77548E au

1000.DD 0.3384 0.3367 D.3322 3.2D50 2.93656E 00

CRC 50. EM 0.IDGD EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.DO 0.1313 0.2172 0.2172 30.6540 2.322 38E Gl

ICO.00 0. 1764 0.1870 0.1870 22.5226 1.6433 IE Gl

150.00 0.2009 0.1957 0.1957 18.4114 1.3558 IE Gl

200.00 0.2175 a. 21 a i 0.2101 15.8815 1.1878DE Dl

300.00 0.2418 0.2383 0.2383 12.7024 9.789D8E aa

400.DD 0.2608 0.2621 0.2621 10.64 72 8.4I538E ou

50D.00 0.2769 0.2822 0.2822 9.1620 7.39855E 00

700.00 0.3042 0.3 154 0.3151 7.1397 5.9572IE DO

1000.00 0.3371 0.3536 0.3508 5.3807 4.57662E GO



-188-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 4 C I

CRC 10. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0521 0.6543 0.6543 0.4808 3.38242E OD

1CC.00 0.0931 0.4795 0.4795 0.0721 1.50644E aa

150.00 0. 1427 0.2388 0.2371 0.04D7 9.45391E--ai

20D.0D 0.1871 0.1287 0.ID65 0.0152 7.55364E--01

3D0.00 0.2465 0.0921 0.0265 0.0024 6.4287GE--01

4DD.0D 0.2 79 3 0.D93I D.DI2I 0.0007 6.02527E--Ul

500.DD D.3052 0.D975 0.DD79 0.0003 5.75998E--01

700.00 0.3508 0.1070 0.C044 a.aaai 5.37I64E--Gl

10CD.00 0.41 18 0.1203 0.DC21 o.aaac 4.957I4E--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 5.975I6E ao

ICO.00 0.0896 0.6331 0.6331 0.1446 2.28152E oa

150.00 0. 1308 0.3709 0.370 7 0.0873 1.I9764E 00

2CD.00 D.1703 0.1885 0. 1 79 7 0.0435 8.45663E--01

30D.0D 0.2360 0.1025 0.0499 0.0065 6.61296E--Gl

4CC0D 0.2732 0.0973 0.0237 0.0018 6.10249E--Ul

SCO.00 0.3007 0.1001 D.0156 0.0007 5.8072CE--ai

7C0.00 0.3477 0.1083 0.0D87 o.oaai 5.39537E--Gl

IOOD.00 0.41DI 0.12C9 D.0C43 0.0000 4.96780E--Ul

CRO 30. CM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0513 0.7692 0.7692 1 .5045 8.5679IE GG

100.00 0.0885 0.7088 0.7088 D.2I72 3.D566DE UO

150.00 0.1266 0.4586 0.4586 C 1 325 I.44990E GC

200.00 0.1628 0.2422 0.2373 0.0 7 38 9.35963E--Gl

3C0.00 0.2278 0.1134 D.U7G4 0.0124 6.79723F--Ul

40D.00 0.2675 0.1016 0.0346 0.0033 6. I79 70E--01

500.00 0.2963 0.1027 0.02 31 COD 12 5.85442E--CI

7DD.0G 0.3448 0.1097 0.QI30 0.0002 5.4l9ine--Ul

1000.00 0.4083 0.1215 0.0064 a.aaon 4.97846E--ni

CRO 50. EM 0.0253 EMU s.nn

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0511 0.7974 G.7974 2.5282 I.37534E Gl

1CC.0D 0.C876 0.7837 0.78 37 n.3623 4.6D676E GG

150.OD 0.1228 0.5665 0.5665 0.2223 1.9544IE an

200.00 0.1564 0.32 72 0.3248 0.1341 1.11656E no

30D.D0 0.2167 D.l356 0. 1048 0.G283 7. I6577C--Gl

4DC.00 0.2579 D.l106 0.0544 0.GG74 6.334I4E--01

50C.00 0.2881 0.1081 0.0374 0.0G26 5.94886C--Gl

7CD.00 0.3390 0.)123 0.C2I3 0.0004 5.46656E--01

I0CC.00 0.4049 U.l22 7 G.GIG6 0.0000 4.99978L--CI



-189-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 0 I 0

CRC 10. EM D.0500 EMU 5.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.D96I 0.4842 0.4842 1.8207 3.42208E 00

ICC.00 0.1470 D.29D7 0.2907 1.0879 1.8I270E 00

I5C.00 D.1797 0.2D90 0.2D9Q 0.6937 I.29807E ao

2C0.D0 0.2016 0.1803 D.1803 0.4875 I.0836DE UO

30C.0D 0.2314 0.1659 0.1659 0.29D1 8.96867E--ai

400.00 0.2547 0.1641 0.1606 0.1927 8.00679E--01

500.OD 0.2715 0.1635 D.I485 0.1432 7.35486E--ai

7CC.D0 0.3029 0.1619 0.1290 0.D826 6.479U8E--ai

1000.00 0.3500 CI 606 0.1D67 0.0366 5.66734E--ai

CRO 20. EM 0.D5D0 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.DO 0.0960 0.5328 D.5328 3.64 22 6.2I836E 00

100.00 0.1465 0.3488 0.3488 2.1826 3.00960E 00

I5D.D0 0.1784 0.2671 0.2671 1.4058 I.9899DE DO

200.DD 0.1992 0.2381 0.2381 1.0035 I.57D12E OU

300.DO 0.2258 0.2240 0.2240 0.6244 1.21388E OD

40D.00 0.2458 0.2210 0.2210 0.4331 I.03740C OU

500.00 0.2616 D.2I87 0.2123 0.32 53 9.21730E--01

7C0.00 0.2889 D.2I2I 0.1925 0.1994 7.7294IC--Ul

1000.00 0.32 7 7 0.2016 0.1668 0.1008 6.43992E--01

CRC 3D. EM 0.D500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 D.D960 0.5513 0.5513 5.4636 9.0I464E on

10D.0D 0.146 3 0.3738 0.3 7 38 3.2 774 4.2D650E DO

150.OD 0. 1780 0.2952 0.2952 2.1178 2.68173fc aa

2D0.00 0. 1984 0.2688 0.2688 1.5187 2.05664E DG

300.00 0.2240 0.2583 0.2583 0.9582 I.53D90E au

400.00 0.2426 0.2575 0.2575 0.6775 1.274I3E 00

500.00 0.2579 D.2564 0.2528 0.5109 1.I0798E OG

7CG.0D D.2835 0.2497 D.2354 0.3209 8.97975E--Ul

1000.DO 0.3184 0.2358 0.2C93 D.1718 7.2I250E--01

CRC 50. EM 0.0500 EMU 5.DO

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0960 0.5670 0.5670 9.1067 I.46072E 01

1D0.00 0. 1462 0.3966 0.3966 5.4669 6.60029E DD

I5C.00 0.1777 0.3228 0.3228 3.5413 4.06538E GD

20C00 0.1978 0.3005 0.3005 2.5492 3.02968E aa

300.00 0.2226 0.2970 0.297D 1.6247 2.16494E CO

400.00 0.2402 0.3014 0.3014 1. 1647 I.74758E 00

500.00 D.2548 0.3036 0.3020 0.8851 I.48046E 00

7C0.00 0.2789 0.3010 0.2916 0.5672 1.I48D4E aa

I0C0.00 0.3103 0.2877 0.269D D.3I86 8.75767E--Dl



0035+1+182*21202*28892*08892*00222*0ao*oaoi

DU320580*25222*222+12*02242*06062*000*002

no329086*28829*+!1212*01212*02592*0OO'OGS

OD3689+19*+i+1259*52662*02662*08D52*000*00+1

DO322265*54221*22822*n2822*02222*000*002

00322291*21229*62252*D2252*06602*000*002

on396265*82208*1152+12*0S2+i2*U6261*a00*051

in329521*l1899*512642*026+12*06991*0oo'oai

10352+128*18+19+1*221222*0I222*U2611*000*05

ioiy30WyW13V8313Vyd333

00*5nw30520*0W3*G5083

nn325055*16862*I4222*04222*02422*0ocaaoi

on354820*26526*16512*06512*00262*000*032

UO322185*28892*2(962*01962*02992*000*005

00308286*2+1082*26182*06182*02152*00U*0D*»

00328455*22122*+!6292*06292*04222*000*002

DO322205*+!S292*S9242'09242*0U0I2*000*002

00398852*55220*22+122*02+122*00261*0OO'OSI

00399810*25262*61242*01242*06991*000*00t

ID3215+ifl+1820*412122'D2122*0£611*000*05

ioiy30WyW13Vydlovyd331

00*5nw30520*0W3*02083

DO395281*14+148*02662*02662*01222*000*0001

DD391515*12102*12882*02882*04262*000*032

DD325188*1S+I28*12222*02222*01292*0oo*aos

GD352251*252+12*28292*08292*02152*000*004

DO392525*220+18*21842*01842*02222*000*002

DD3+1+1691*220+18*24022*04022*02UI2*000*002

DO3081+12*22+!l2*+!2+122*02+122*01261*0OO'OS1

DD3296+i8*+i8292*96222*06222*D0291*000*001

DO322908*22582*62+il2*02412*02611*000*05

ioiy30W8W13Vyd13Vyd331

00*5nw30S2D*0*I3*D2083

10--366591*82882*04522*04522*02922*0oo*ODai

10--322816*62929*05122*05122*08262*000*032

no328181*11668*02S22*02522*04692*000*005

GO312022*12201*I5612*05612*02252*000*03+1

00368515*1980+1*12112*02112*02+122*000*002

00399928*19216*16002*06002*02UI2*000*002

GO352421*22152*21661*01661*05261*000*051

00309089*29821*21212*01212*01291*000*001

GO316091*+!0269*+i8462*08462*04611*000*05

101830WyW13Vyd13Vyd331

0I0

00*5nW30520*0W3*0I083

S383HdSwniyVWVS80dSdd0in3A0y3N33AU33dd3

-061-
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO ID. EM D.IODO EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. I 3 1 4 0.2028 0.2028 7.8674 4.97739E 00

IOC.00 0.1 765 0.1701 0.1701 5.7456 3.6181ue DC

J5C.0D 0.20m 0.1750 0.1750 4.6683 3.042n2E aa

200.00 n.2178 0.1854 0.1854 4.0029 2.70488E aa

300.DO 0.2423 0.2058 0.2058 3.1635 2.2848IE GD

400.00 0.2615 0.2221 0.2221 2.6213 2.00775E OD

500.00 0.2779 0.2350 0.2350 2.2298 I.80204E on

700.00 D.306n 0.2542 0.2542 1.6914 1.50902E GO

1000.00 0.3414 0.2730 0.2730 1.1966 I.22570E 00

CRO 20. EM 0.1000 EMU 5.ao

L EC FRACT FRACTM RMOE RTOT

5C.00 0.1313 0.2122 0.2122 15.7364 9.50729E aa

10G.00 0.1764 0.1809 0.I8D9 1 1 .4967 6.791 16E ao

I50.0D 0.2009 0.1881 0.1881 9.3445 5.64I28E ao

200.00 0.2175 C 2009 D.2DD9 8.0163 4.969.33E GG

300.00 0.2418 0.2257 0.2257 6.3442 4. 13379E aa

400.00 0.2607 D.2461 0.2461 5.2655 3.58420E en

500.00 0.2769 0.2629 0.2629 4.4867 3.17723E ac

700.00 0.304.3 0.2892 0.2892 3.4193 2.59989E DD

1000.00 0.3382 0.3173 0.3173 2.4426 2.D4574E aa

CRC 30. EM ci aaa EMU 5.aa

L EC FRACT FRACTM RMOE RTOT

50.00 0.1313 0.2156 0.2156 23.6058 1.40372L Dl

100.00 0.1764 0. 1849 D. 1849 17.2467 9.964I9E ac

150.00 0.2008 0.1928 0.1928 14.0227 8.24G54E ac

200.00 0.2175 0.2067 0.2D67 12.0298 7.23378F ao

300.00 0.2417 0.2333 0.2333 9.5248 5.98277E aa

400.DO 0.2605 0.2554 0.2554 7.9092 5.I6D65C GG

500.00 0.2766 0.2740 0.2740 6.7426 4.55243C GG

7CC.00 0.3037 0.3035 0.30 3 5 5. 1473 3.69075E UO

1000.00 0.3372 0.3363 0.3363 3.6889 2.86577L DC

CRO 50. EM ci aac LMU s.ua

L EC FRACT FRACTM RMOE RTOT

50.DO 0.1313 0.2184 0.2184 39.34 30 2.3G970L Dl

100.00 0. 1764 0.1881 0.1881 28.7499 1 .63ID2F Gl

I50.0D 0.2008 CI 969 0.1969 23.376D I.34391E Gl

200.00 0.2174 0.21 15 0.2115 20.0584 1.17627E Gl

300.00 Q.2415 D.2398 0.2398 15.8855 9.68073E GG

40D.D0 C2603 0.2635 0.2635 13.1971 8.3I356E OC

500.00 0.2763 D.2837 0.2837 1 1.2560 7.3D282E GD

700.00 0.3033 0.3163 D.3I63 8.6013 5.87248E GO

1000.00 0.3.364 C3536 0.3536 6.1796 4.50583L- CO
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO IC EM 0.0253 EMU 10.UO

50.OD

100.OD

150.OD

20D.00

3C0.D0

4C0.0D

50D.00

7DD.DD

1000.00

CRO 2D.

5D.00

100.00

15D.D0

2D0.00

3D0.O0

4C0.0D

50C.00

7CC00

10DD.0D

CRC 3C.

50.00

100.00

150.00

200.00

3C0.D0

40D.0D

5D0.DD

700.00

I0C0.00

EC

0.D510

0.D871

D. 1214

0. 1612

0.2852

0.3118

0.3316

0.3682

0.4215

EM

EC

0.D509

0.0868

0. I 197

0. 1527

D.2695

0.3038

0.3262

0.3649

0.4196

EM

EC

D.D509

0.0866

0.1191

0.1504

0.2562

0.2963

0.3209

0.3617

0.4179

CRO 50. EM

1.00

100.00

150.00

200.00

300.00

400.00

50D.DD

7DD.00

1000.DO

EC

D.D509

D.D865

0. I 186

D.1487

0.2135

0.2829

0.31 ID

0.3554

0.4142

FRACT

Q.6815

0.5203

0.2587

0.IC75

0.0691

0.0771

0.0857

0.1003

0.1173

0.0253

FRACT

0.7541

0.6677

0.3995

0.1853

0.0772

0.0805

0.0880

0.1015

D.l178

0.0253

FRACT

0.7818

0.7373

0.4881

0.2475

0.D862

0.0841

0.0902

0.ID27

0.1 184

0.0253

FRACT

0.8056

0.8044

0.5934

0.3399

D.1097

0.0919

0.0950

C1052

0.1 195

FRACTM

0.6815

0.5203

0.2587

0.1075

0.0303

0.0133

0.D084

0.CD45

0.0022

RMOE

D.6456

0.0866

0.0512

0.0280

0.0007

0.0003

o.auai

o.oaoo

o.aoca

EMU 10.00

FRACTM

0.754 1

0.6677

0.3995

0.1853

0.D579

0.D26I

0.0167

0.DC9Q

0.DD43

RMOE

1.2950

0.I 732

0.1025

0.D622

0.D022

0.0D07

0.0003

0.0001

0.0000

EMU 10.00

FRACTM

0.7818

0.7373

0.4881

0.2475

0.D826

D.D384

0.0247

O.DI34

D.DQ65

RMOE

1.9453

0.2599

0.1539

D.0955

0.0052

0.0013

0.0G05

o.oaai

a.oaoo

EMU 10.00

FRACTM

U.8056

0.8G44

0.5934

D.3399

0.1097

0.0613

D.0402

0.0220

0.0108

RMOE

3.2437

0.4331

0.2565

0.1614

0.0323

0.0U.33

0.0012

0.0002

o.aaao

RTOT

3.2I5IDE DD

I.38776E DD

8.55656E-DI

6.84794E-DI

5.96I43E-UI

5.699I5E-D1

5.52513E-0I

5.24267E-D1

4.90008E-0I

RTOT

5.80785E OC

2.I6284E GO

i.10791E an

7.75D94E-CI

6.I457CE-D1

5.77637E-GI

5.57235E-0I

5.26640E-CI

4.9I074L-DI

RTOT

8.40Q60E an

2.93792E GC

I.360I6E OG

8.65393E-CI

6.32997E-DI

5.85359E-CI

5.6I957E-G1

5.29GI3E-G1

4.92I40E-0I

RTOT

1.35861E Dl

4.48808E DD

I.86467E GG

I.04599E DO

6.6985IE-GI

6.a08O2E-0l

5.7I4CIC-0I

5.33759E-CI

4.94272C-0I
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO ID.

50.00

100.00

150.00

2D0.0D

300.00

400.00

500.00

7C0.D0

IDDD.00

CRC 20.

50.00

iccoa

150.00

200.00

3D0.0D

ucc.oa

500.00

7LC.00

1000.DO

CRC 30.

50.00

ICO.DD

150.DC

20D.D0

300.00

4CC.00

500.00
7C0.OO

1000.00

CRO 50.

50.00

100.00

I50.0D

2C0.0Q

300.00

4C0.0D

5D0.00

70D.00

1000.DO

EM

EC

0.0960

0.1462

0.1778

D.I98D

0.2231

0.2412

0.257G

0.2873

0.34 31

EM

EC

0.D959

0. 1461

0.1775

D. 1974

D.2219

0.2389

0.2533

0.2789

D.3I57

EM

EC

0.0959

0.1461

0.1774

0. 1973

D.22I4

0.2381

0.2521

D.2763

0.3089

EM

EC

0.0959

0.1460

0.1773

0.1971

0.221 I

0.2376

0.2512

0.2743

D.3D4I

0.0500

FRACT

D.5ID7

0.3190

0.2317

n.1972

0.1724

0.1603

0.1505

D.l349

0.1213

0.0500

FRACT

D.5485

0.3686

0.2864

0.2559

0.2371

0.2282

D.2I92

D.2DD4

0.1760

0.0500

FRACT

0.5624

0.3888

D.3I I 1

0.2846

0.2722

0.2679

0.2619

0.2455

0.2190

0.0500

FRACT

0.5740

0.4067

0.3342

0.3127

D.3095

0.3126

0.3125

0.3037

C2807

EMU 10.00

FRACTM

0.5107

0.3190

0.2317

0.1972

C I 724

0. 1603

0.1505

0.1349

0. 1213

RMOE

2.5470

1.5123

0.9688

0.6896

0.4297

0.3006

0.22D2

0.1238

0.046D

EMU 10.00

FRACTM

0.5485

0.3686

0.2864

0.2559

0.2371

C2282

D.2192

0.2004

D. I76D

RMOE

5.D94 3

3.D267

1.9437

I.3879

0.8729

0.6190

0.4622

0.2778

0.I 379

LMU ICGO

FRACTM

0.5624

0.3888

0.311 I

0.2846

0.2722

0.2679

0.2619

0.2455

D.2I9G

RMOE

7.6414

4.5412

2.9183

2.0864

1.3161

0.9375

0.7042

0.4312

0.2271

EMU ID.DO

FRACTM

0.5740

0.4D67

0.3342

0.3127

0.3095

0.3126

0.3125

D.3037

0.28D7

RMOE

12.7361

7.5704

4.8677

3.4834

2.2017

1.5737

I .1875

0.73 72

0.4D42

0 I

RTOT

3.24378E 00

I.64202E an

I.13459E 00

9.26956E-G1

7.52846E-UI

6.68027E-0I

6.I3095E-UI

5.43205E-0I

4.82947E-0I

RTOT

6.04006E UD

2.8389IE DD

I.82642E GO

1.41348E GG

1.06986E GC

9.04753E-01

7.99339E-UI

6.682 39E-G1

5.60206E-0I

RTOT

8.83634E CG

4.0358IC 00

2.5I825E GG

I.90GGGE 00

I.38688E OG

I. I4I48E 00

9.85584E-0I

7.93273E-0I

6.37464E-0I

RTOT

I.44289E Dl

6.4296DE 00

3.90I90E DO

2.87304E GO

2.02D92E aa

1.6I493E GD

I.35807E UO

I.D4334E DO

7.9I980E-D1
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 0 1 0

CRO IC. EM 0.0750 EMU 10. 00

L EC FRACT FRACTM RMOE RTOT

50.DO 0.1 193 D.3057 0.3057 6.6101 4.01I39E DD

100.00 0.1669 0.2236 0.22.36 4.3949 2.53365E DO

15C.00 0.1930 0.21 17 0.2117 3.2970 1.98034E 00

2CD.D0 0.210D 0.2148 0.2148 2.6764 1.694 73E DO

300.00 0.2334 0.2269 0.2269 1.9666 1.37877E ao

400.OD 0.2512 0.2362 0.2362 1.5446 1.18822E un

500.00 0.2664 0.2420 0.2420 1.2558 1.05379E ao

700.DO 0.2922 0.2468 0.2468 D.8826 8.72268E--01

1000.DO 0.3249 0.2447 0.2447 0.5669 7.08485E--Ul

CRO 20. EM 0.0750 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1193 0.3203 0.3203 13.2207 7.65679E na

100.00 0.1669 0.2407 0.2407 8.7930 4.70268E 00

1 50.DO 0.1929 D.2.326 0.2 326 6.5996 3.59739E UD

200.00 0.2D98 0.2396 0.2396 5.3599 3.02750E OD

300.DO 0.2331 0.2593 0.2593 3.9441 2.39824E OD

400.00 0.2507 0.2754 0.2754 3.1030 2.01977E DD

500.00 0.2656 0.2875 0.2875 2.5282 1.75349E ao

7CC.00 0.2907 0.3029 0.3029 1.7876 I.39555E ao

10DD.DD 0.3218 0.3126 0.3126 I.1646 1.07545E aa

CRC 3D. EM 0.0750 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

5C.00 0.1193 0.3255 0.3255 19.8310 1.13022E Gl

100.00 0.1669 0.2470 0.2470 13.1918 6.8717IE 00

150.00 0.1929 D.24D5 0.2405 9.9014 5.2I444E DG

2D0.C0 0.2098 0.2493 0.2493 8.D435 4.36Q28E DD

3CC.0G 0.2 330 0.2723 0.2723 5.9216 3 . 4 I 7 71 E DO

4CC.DD 0.2505 0.2919 0.2919 4.6610 2.85I3IE DD

5CC.C0 0.2653 0.3070 0.3070 3.8013 2.45320E no

700.00 D.2902 0.3283 0.3283 2.6931 I.9I884E ao

loccnn 0.3208 D.3459 D.3459 1.7625 1.4424IE ao

CRO 5D. EM U.0750 EMU ID .00

L EC FRACT FRACTM RMOE RTOT

5D.00 0.1 193 0.3297 0.3297 33.0528 I.85930E ai

IOC.00 0. 1669 0.2523 0.2523 21.9864 1.I2098E ai

150.00 0.1929 D.2473 0.2473 16.5059 8.44854E oa

2CC.0G 0.2097 0.2576 0.2576 13.4117 7.02583E 00

3CC.00 0.2329 0.2838 0.2838 9.8761 5.45665E DD

400.00 0.2504 0.3D65 0.3065 7.7774 4.5I440E oa

500.OD C2651 0.3248 C3248 6.346D 3.85260L ao

7CC.0G 0.2898 0.3523 0.3523 4.5036 2.96541E ao

IOOG.DO 0.32DD D.3792 0.3792 2.9562 2.17633E 00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 4 0 I D

CRC ID. EM O.IODO EMU lO.DO

L CC FRACT FRACTM RMOE RTOT

50.00 0.1313 0.2081 0.2D8I 1 1 .1022 4.847C6E DD

100.00 0.1764 0.1760 0.1760 8.0928 3.48922E UD

15CDD 0.2008 0.1819 D. 1819 6.5636 2.91450E 00

20D.00 0.2175 0.19 34 0.1934 5.6180 2.57875E QD

3C0.00 0.2417 0.2156 0.2156 4.4272 2.16139E OD

4D0.D0 0.2606 0.2333 0.2333 3.6591 I.88699E 00

50C.00 0.2767 0.2475 0.24 75 3.1050 1.68387E DC

7CC00 0.3040 0.2684 0.2684 2.3484 I.39587E UO

IDCCOO 0.3377 0.2884 D.2884 1.6592 I.11966E OC

CRC 20. EM 0.1000 EMU 10 .CO

L EC FRACT FRACTM RMOE RTOT

5CC0 0.1313 0.2152 0.2152 22.2044 9.37696E 00

1DC.0D 0. 1764 0.1842 0. 1842 16.1887 6.66224E aa

150.OD 0.2008 0.1920 0. I92D 13.1328 5.5I376E 00

2DC00 0.2174 0.2D55 0.2055 11.2434 4.84320E DD

3CC00 0.2415 0.2316 0.2316 8.8644 4.DI037E aa

4CD.0D 0.26D3 0.2531 0.2531 7.3300 3.46344E ao

500.00 0.2763 0.2709 0.2709 6.2259 3.D59C7E 00

700.00 0.3033 0.2988 0.2988 4.7168 2.48674E DD

I0DC.00 0.3364 0.3287 C3287 3.3459 I.93969E DD

CRC 30. EM 0.1000 emu in,.00

L EC FRACT FRACTM RMOE RTOT

5C.00 0 . 1 3 1 3 0.2176 0.2176 33.3066 1.39D69E ai

1CC00 0. 1764 0.1872 0.1872 24.2831 9.83527E aa

150.00 0.20D8 0.1957 U. 195 7 19.6991 8.113U2E OG

2D0.00 0.2174 0.2099 0.2099 16.8687 7.10765E OG

300.DO 0.2415 0.2374 0. 2i3 7 4 13.3026 5.85935E aa

4C0.0D 0.26D2 0.26D5 0.2605 11.0025 5.0399nE OD

500.00 0.2762 0.2798 0.2798 9.3454 4.43426E ao

7C0.00 0.3031 D.31D7 0.3107 7.0853 3.57760E 00

10C0.00 0.3360 0.3451 0.34 51 5.0322 2.75972E 00

CRC 50. EM O.IODO EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

5D.0D 0.1313 D.2I96 D.2I96 55.5139 2.29667E Ul

100.00 0.1763 0.1895 0.1895 40.4756 1.61813E 01

I5C0D 0.2007 0.1986 0.1986 32.8388 1.331I5E 01

200.D0 0.2173 D.2I35 0.2135 28.1207 1.16365E Ul

300.00 0.2414 D.2424 0.2424 22.1760 9.55732E 00

400.00 0.2602 0.2667 0.2667 18.3460 8.I9280E OD

50D.0D 0.2761 0.2874 0.2874 15.5865 7.I8465E OD

700.00 0.3029 0.32D9 0.3209 11.8228 5.75933E DD

I0CC.00 0.3356 D.3595 0.3595 8.4053 4.39979E DO



-196-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 4 110 200

CRO 10. EM 0.0253 EMU 3.CG H/D I

L EC FRACT FRACTM RMOE RTOT

50.CO 0.0608 0.6675 D.6675 0.2614 3.01864E OD
ICO.CO 0.1088 G.4170 0.4167 0.D627 I.3I463E DO
150.CO 0.158D 0.1886 0.1825 0.03D5 8.59223E-DI
200.CO 0.2D44 0.1118 0.0772 0.0092 7.14I5IE-01
300.00 D.2598 0.0922 0.C198 0.0015 6.25463E-Q1
400.00 0.2927 D.0956 0.CC99 D.0CC5 5.88372E-DI
5C0.00 0.32D2 D.1DC9 0.CC66 0.0C02 5.62288E-0I
700.00 0.3694 D.l I 15 O.CC36 O.OOCO 5.23427E-0I

1C00.00 0.4362 CI260 C.CCI7 O.DDCC 4.81687E-DI

CRO 20. EM 0.D253 EMU 3.DC H/D I

L EC FRACT FRACTM RMOE RTOT

50.00 0.0581 0.7586 D.7586 0.5901 5.24I67E DD
100.CC CICI5 0.5743 0.5741 0.1261 1.9C769E DO
150.CC 0.1438 C.2966 0.2952 0.0719 1.036 71E OD
200.00 0.1872 0.1514 0.1338 0.0282 7.750I4E-D1
300.00 0.2510 0.0995 0.C378 0.0039 6.38662E-0I
400.OC 0.2873 C.099D D.C194 0.0011 5.94438E-0I
500.CC 0.3161 0.1D3D 0.CI30 0.00D4 5.66076E-01
700.00 0.3668 0.1125 0.CC7I O.DOOI 5.25303E-0I

ICOO.DD 0.4347 D.I265 D.CC34 O.DODO 4.82507E-0I

CRO 30. EM 0.0253 EMU 3.00 H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC D.0572 C.7952 0.7952 0.9213 7.46469E DO
100.00 O.C990 0.657D 0.6569 0.1893 2.50075E 00
150.00 0.1385 0.3765 0.3758 D.III8 I.21419E DD
200.DD 0.1785 C.I90C C.179I 0.0511 8.35878E-0I
3D0.OC 0.2436 C.IC72 C.C542 0.0C74 6.5186IE-DI
4CO.C0 Q.2822 0.1023 CC286 0.0020 6.Ca5a4E-Ci

500.CC C.3122 C.IC5I C.CI93 D.CCG7 5.69865E-GI
7C0.CC D.3642 CI 135 C.CIC6 0.CC01 5.27I79E-D1

1000.CO 0.4332 CI 269 C.CC51 D.ODCC 4.83327E-CI

CRO 50. EM D.C253 EMU 3.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC 0.0565 0.8273 0.8273 1.5850 1.19I07E 01

1C0.CC D.097C 0.7426 0.7425 0.3158 3.68687E 00

150.CC 0.1342 C4833 0.48.3C D.I9D0 I.569I6E DO
2D0.CC D.I7D3 D.2568 D.25C9 0.D989 9.57604E-G1
300.CC D.2324 C.I230 C.0e25 D.0I71 6.78258E-0I
400.CD D.273I D.1D94 D.0456 D.DD44 6.12635E-QI
500.CD 0.3047 D.1C94 C.C3I5 0.0014 5.77442E-0I
700.CC 0.3592 0.1157 O.C175 0.0002 5.30931E-01

1000. CD 0.4303 C.J278 CCC84 O.OCCC 4.84968E-0I



-197-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 4 110 200

CRC 10. EM 0.C50C EMU 3.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1050 0.4398 0.4398 1.3860 3.22868E 00

100.00 0.1596 0.2627 0.2591 0.8159 I.74D49E 00

150.00 0.1900 0.2081 0.1908 0.5435 I.2803IE 00

200.00 0.2096 C.I907 0.1653 0.4018 I.08222E UO

300.00 0.2360 0.1811 0.1480 0.2579 8.94 79DE--ai

400.00 0.2567 D.l768 D.1392 0.1800 7.9197IE--01

500.00 0.2756 0.1732 0.1315 0.1298 7.2I995E--Dl
700.ao 0.31)5 0.1676 0.1172 0.0659 6.295I9E--01

1000.00 0.3670 0.1639 0.0977 0.0270 5.462I6E--01

CRO 20. EM D.C5CC EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1042 C4979 0.4979 2.7754 5.69932E 00

ICO.OC 0.1573 C.3I95 0.3178 1.6594 2.768D9E 00

150.00 0.1877 C.2604 0.2496 1 .1 127 1.88I64E CO

200J00 0.2069 0.2424 0.2255 D.8278 1.5I2I4E 00

300.CO 0.2319 0.234C 0.21 1 1 0.5415 1.I7748E 00

1Q0.0C 0.2507 0.2300 0.2C36 0.3877 I.C0I68E DO

500.CC 0.2673 0.2252 0.1958 0.2886 8.855I5E--01

700.00 0.2976 0.2147 0.1794 0.1688 7.375I6E--01

1000.00 0.3419 C.20I3 0.1560 0.0781 6.1I605E--01

CRC 30. EP 0.05CC EMU 3.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1039 0.52D8 0.5208 4.1649 8. 16996E DO

100.00 0.1565 C3458 0.3447 2.5029 3.79568E 00

150.00 0.1868 0.2875 0.2796 1.6830 2.48296E 00

200.00 0.2059 C27I4 0.2586 1.2552 1.942U7E 00

300.00 0.2303 C2666 0.2488 0.8272 I.460I6E 00

400.OC 0.2484 C2653 0.2444 0.5978 1.21138E 00

500.00 0.2641 D.26I7 0.2383 0.4506 I.04903E OD

700.00 0.2920 0.2510 0.2228 0.2724 8.455I2E--Dl

1000.00 0.3311 C2336 0.1979 0.1362 6.76993E--Dl

CRC 50. EM 0.C50C EMU 3.0C H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1037 0.5407 0.5407 6.9437 1.311I2E 01

IDD.00 0.1558 0.3706 0.3700 4.1911 5.85087E 00

150.00 0.1861 0.3153 0.3102 2.8239 3.68562E 00

2D0.C0 0.2051 0.3026 D.2940 2. 1 1 12 2.80I91E on

300.00 0.2290 D.3048 0.2924 1.3995 2.D2553E DO

4DQ.C0 0.2465 D.3087 0.2938 I.02D3 I.63079E aa

500.00 0.2613 0.3090 0.2921 0.7765 I.37608E ao

700.00 0.2872 C3C22 0.2815 0.4827 1.0615IE 00

1000.OC 0.3216 0.2842 0.2580 0.2578 8.D777IE--01



•198-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS IH/D I) 4 110 200

CRO 10.

50.OD

100.00

150.CO

200.00

3C0.CO

4C0.CC

500.00

700.00

ICOO.OC

CRO 20.

L

50.CD

100.00

150.00

200.00

300.00

400.OC

500.OD

700.00

ICDO.OC

CRG 30.

50.CD

100.OC

150.CC

200.OD

300.CC

400..OG

500.OC

700.CO

iOCO.CC

EM 0.C75C EMU 3.DC

EC

0.1275

0.1758

0.2023

0.22D3

0.2447

0.2636

0.2800

0.3088

0.3465

FRACT

0.268D

0.2C09

0.1963

D.2030

C.2190

C2305
0.2383

0.2473

C.25I7

FRACTM

D.268C

0.2C09

0.1963

D.2C3D

0.21 10

0.2157

0.2185

0.2201

C2168

EM 0.075C

EC

0.1273

0.1751

0.2010

0.2183

D.2423

D.2607

0.2766

0.3038

0.3383

EMU 3.CD

FRACT

0.2915

0.2258

0.2241

0.2339

0.2556

0.2721

0.2843

D.3CD2

0.31 14

FRACTM

0.2915

D.2258

0.2241

0.2339

0.2513

0.2635

0.2723

0.2e3l

0.2689

EM 0.075C EMU 3.00

EC

C1273

0.1749

0.2005

0.2 176

0.2414

0.2598

0.2754

0.302 1
D.3354

FRACT

C.3C03

0.2357

C2356

D.2472

C.2720

C.29I7

C.3C66

C.3275

0.3448

FRACTM

0.3CD3

0.2357

D.2356

0.2472

0.2691

0.2E56

D.298C

0.3149

0.328C

H/D

RMOE

3.4819

2.2877

1.7244

1.4D40

1.0709

0.8645

D.7159

0.5131

0.3307

H/D I

RMOE

6.9683

4.5965

3.4845

2.8555

2.179C

1.7656

1.4689

1.0668

0.7076

H/D I

RMOE

10.4546

6.9053

5.2451

4.3068

3.2884

2.6673

2.2232

1.6223

I.0868

CRO 50. EM 0.075C EMU 3.CC H/D I

L EC FRACT FRACTM RMOE

50.00

100.00

150.00

200.OD

300.OD

400.OD

500.00

700.00

ICOO.OO

0.1272

D.I747

0.2002

0.2170

0.2407

0.2589

0.2744

0.3006

C.3330

C3C76

0.2442

0.2460

C.2592

C2874

C.3103

D.3286
C3554

C38D9

C3C76

0.2442

0.246C

0.2592

0.2855

0.3C64

D.323C

0.34 72

C3696

I7.428C

11.5242

8.7646

7.2089

5.5084

4.4724

3.7323

2.7335

1.8466

RTOT

4.0D853E

2.632I2E

2.12156E

I.84855E

I.52995E

I.32957E

I.18535E

9.86849E-0I

8.D3I34E-0I

RTOT

7.36242E

4.62450E

3.61727E

3.08426E

2.47D66E

2.0908DE

1.821 ODE

I.45590E

1.12658E

RTOT

1.07I63E

6.6I687E

5.1I299E

4.3I998E

3.41I38E

2.852D3E

2.45665E

I.92494E

1.45004E

RTOT

DO

DO

00

OD

00

00

00

00

00

00

00

00

00

00

00

00

01

DO

00

00

00

00

00

DO

00

1.742

1.060

8.104

6.791

5.292

4.374

3.727

2.863

2.C96

4IE 01

16E 01

43E DD

40E 00

8IE 00

49E 00

94E DO

04E DO

94E GO
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D I) 4 110 200

CRO 10. EM 0.1C00 EMU 3.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.00

100.00

150.00

200.00

300.00

400.00

500.00

700.00

1000.00

CRO 20.

50.00

100.00

150.00

200.00

300.00

400.00

500.00

700.00

IOOG.00

CRO 30.

5Q.00

ICO.00

150.00

200.OD

300.OD

400.00

500.00

700.OD

10C0.0C

CRC 50.

50.00

100.00

150.00

200.00

3C0.00

4C0.00

500.00

7DQ.00

1000.00

0. 1392

0.1841

0.2085

0.2256

C.25I6

0.2726

0.2909

0.3207

0.3573

EM 0.1000

0.1891

D.I665

D.1749

0.1870

0.2089

0.2266
0.2410

0.2633

0.2856

0.169 1

C 1665

0.1749

0.1870

D.2089

0.2266

D.2410

0.2576

0.2705

EMU 3.00

EC

0.1391

0.1837

0.2079

0.2248

0.2502

0.2704

0.2878

D.3168

0.352 3

FRACT

0.2007

0.1797

C 1907

0.2052

0.2316

0.2532

0.2710

D.2992

0.3294

FRACTM

D.2007

D.1797

0.1907

0.2052

0.2316

0.2532

0.2710

0.2964

C32I0

EN 0.1000

EC

0.I39D

0.1837

0.2078

0.2246

0.2497

0.2697

0.2868

0.3155

0.3505

EM 0.ICCC

EC

0.139D

0.1836

0.2D76

0.2244

D.2493

D.269I

0.286D

0.3144

0.349D

EMU 3.DD

FRACT

0.2C49

0.1847

C.I968

0.2124

0.2407

0.2639

0.2634

0.3147

0.3492

FRACTM

0.2C49

0.1847

C 1966

C2I24

0.2407

0.2639

0.2634

C.3128

0.3433

EMU 3.DD

FRACT

0.2084

0.1889

0.2018

0.2184

0.2485

D.2734

C.2945

0.3288

0.3677

FRACTM

0.2084

0.1889

D.2018
0-2184

0.2485

C2734

C2945

0.3277

0.364C

5.8468

4.2409

3.451 I

2.9602

2.3351

1.9275

1.6322

1.2633

0.923D

H/D I

RMOE

1 1.7012

8.4953

6.9230

5.9482

4.7100

3.9069

3.3272

2.5809

I.90 ID

H/D I

RMOE

17.5539

12.7492

10.3935

8.9341

7.0844

5.8863

5.0215

3.8997

2.881C

H/D I

RMOE

29.26C0

21.2570

17.3374

IU.91 GO

11.8342

9.8446

8.4106

6.5373

4.8414

4.843I8E 00

3.56I08E DD

3.DI791E OD

2.692I4E 00

2.27551E 00

I.99684E 00

I.78922E 00

1.49290E OD

J.20569E CO

RTOT

9.1I289E 00

6.55583E 00

5.47640E 00

4.83I60E CO

4.01I26E DO

3.466I4E 00

3.06247E 00

2.49I28E OD

I.9453IE 00

RTOT

1.33826E 01

9.55058E GO

7.93490E GO

6.97ID5E UO

5.7470IE 00

4.93544E DO

4.33573E 00

3.48966E DU

2.68493E 00

RTOT

2.19220E 01

1.554DIE Dl

1.285I9E Dl

I.I2500E 01

9.2I85IE 00

7.874D4E DO

6.68224E 00

5.48642E OD

4.164I6E 00



-200-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 4 110 200

CRO 10. EM 0.025 I EMU 5.DC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.0571 0.6585 0.6585 0.3142 3.0D346E DO

100.OC 0.1038 D.4I7D 0.4170 D.D63D 1.3I338E OD

150.OD G.I580 0.1885 0.1826 0.03C5 8.59083E-0I

2D0.CC 0.2044 0.1 1 18 0.0772 0.0092 7. I4I32E-DI

300.OD 0.2598 D.0922 0.CI98 D.CDI5 6.25463E-0I

400.OC 0.2927 0.0956 0.CC99 0.CCC5 5.88372E-0I

500.00 C.32C2 0.I0C9 C.CC66 0.0D02 5.62288E-DI

700.00 C.3694 CI 1 15 0.CC36 O.OOOC 5.23427E-0I

10DO.CD 0.4362 D.1260 0.DCI7 O.OCCC 4.81687E-0J

C-PO 20. EM 0.C25 3 EMU 5.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.0563 C7532 0.7532 0.6528 5.22648E 00

1D0.0C 0.D985 C.5744 0.5744 0.1264 I.90644E DO

150.OC 0. 1438 0.2965 0.2952 0.D719 1.03657E 00

200.OC 0.1873 CI 514 0. 1338 0.D282 7.74995E-0I

300.DO 0.2510 0.0995 D.D378 0.D035 6.38662E-01

400.00 0.2873 C.0990 0.C194 O.ODI1 5.94438E-0I

500. CC 0.3161 C.1C30 C.CI3G 0.0004 5.66076E-01

700.CD 0.3668 CI 125 D.CC7I O.DOOI 5.25303E-0I

IDOCCO 0.4347 C.I265 0.CC34 O.OCCD 4.82507E-0I

C-PG 30. EM 0.025 2 EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.0561 0.7914 0.7914 D.9915 7.44950E 00

100.00 0.0969 0.6571 0.6571 0.1898 2.49949E 00

150.00 0.1385 0.3764 0.3759 0. 1 1 18 I.2I4C5E DO

200.CD D.I785 0.1899 0.1791 0.0511 8.35858E-ni

300.OC D.2436 0.IC72 C.C542 0.0074 6.S1860E-0I

4D0.0D 0.2822 D.1023 0.C286 0.002D 6.0G504E-0I

500.OG D.3122 D.1D5) 0.CI93 D.D007 5.69865E-01

700.CO D.3642 0.1135 C.CIC6 D.ODDI 5.27179E-DI

1000.OC D.4332 C.1269 C.CC5I O.OCCC 4.83327E-0I

CRO 50. EM D.D25 2 EMU 5.0D H/D 1

L EC FRACI FRACTM RMOE RTOT

50.00 0.0558 0.8249 0.8249 1.6692 I.18956E 01

I00.OD 0.0957 0.7427 D.7427 0.3165 3.6856 IE OD

150.DO 0. 1342 D.4833 0.4631 0.I9CC I.56902E DD

2C0.C0 0. 1703 0.2569 0.2509 D.0989 9.57585E-DI

3D0.0D 0.2324 0.1230 0.C625 0.0171 6.78258E-DI

400.OD 0.2731 D.1D94 0.0456 0.D044 6.I2635E-DI

500.OC D.3047 CIC94 C.C3I5 0.0014 5.77442E-0I

700.OD 0.3592 D.l157 0.CI75 0.DD02 5.3O93IE-0I

1DCCCC 0.43D3 0.1278 0.CC84 O.OCCC 4.84968E-0I



-201-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D I) 4 110 200

CRO ID. EM 0.C5CC EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0. 1037 0.4581 D.458I 1.6859 3.C95I0E DO

1C0.0C 0. 1560 0.2646 0.2646 0.9677 I.64085E DD

150.OC 0.1883 0.1970 0.1970 0.6D42 I.20392E 00

2CCC0 0.2D97 0.1754 0.1754 0.4229 I.02236E 00

300.CC 0.24D7 0.1656 0.1656 0.2457 8.561 70E--01

4C0.OC 0.2632 0.1645 0.1551 0.1657 7.65878E--01

5C0.0C 0.2814 0.1637 0. 11426 0.120) 7.0381 1E--01

7C0.00 0.3163 0.1620 0. 1227 0.0654 6.2DI4IC--Dl

1000.00 0.3705 0.1615 D.D996 0.D257 5.424I6E--Dl

CRG 20. EM 0.C5CC EMU 5.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1036 0.5D94 D.5094 3.3724 5.56574E 00

100.00 0. 1554 0.3232 0.3232 I.9451 2.66844E 00

150.00 0. 1866 0.2554 D.2554 1.2306 I.80525E 00

200.00 D.2067 D.2338 D.2338 0.8782 1.45228E 00

300.00 0.2334 0.2237 0.22 3 7 0.5417 1.I3886E 00

400.00 0.2541 D.22D9 0.2187 0.3 720 9.75584E--01

5DD.00 0.2703 0.2178 0.2071 0.2777 8.6733IE--01

7D0.DC 0.3001 0.2099 0.1857 0.1634 7.28I38E--01

1000.00 0.3438 D.I989 0.1586 0.076D 6.07805E--Dl

CPC 30. EM 0.05CC EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1035 0.5292 0.5292 5.0591 8.C3638E 00

ICO.00 0.1552 D.3492 0.3492 2.9223 3.696D4E 00

150.00 0.1861 D.2647 0.2647 1.8566 2.4D658E 00

200.00 0.2D57 D.2656 D.2656 1.3331 1.8822DE 00

300.00 0.2312 D.2592 0.2592 0.8363 1.42154E 00

400.00 0.2507 C.2583 0.258C 0.5818 1.18529E DD

500.DD 0.2661 0.2559 D.2488 0.4392 I.03085E DO
700.OC 0.2936 0.2469 U.2289 0.2667 8.36134E--Dl

1000.00 0.3 32 3 C.23I4 0.2CD6 D.1335 6.73I93E--01

CRG 50. EM C.C50C EMC 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1035 C.5461 C.546I 8.4323 1.29777E 01

IOC.00 0.1550 0.3734 0.3734 4.8768 5.75123E OD

150.OD 0.1857 0.3140 0.3I4C 3.1085 3.60923E 00

200.00 0.2049 C.2995 0.2995 2.2422 2.742D5E OD

300.OD D.2294 0.3CC2 C.3C02 1.4245 I.98691E OD

400.00 0.24 7 7 0.3041 0.3C41 1.0078 I.6047DE DO

500.00 0.2626 0.3D50 0.3C09 0.7651 1.35789E 00

700.00 D.2882 C.2993 C267C 0.4767 1.05213E DO

1000.00 0.3223 0.2625 0.2607 0.2555 8.0397IE--01



-202-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 4 | | 0 200

CRO 10. EM 0.D75C EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 C1272 0.2772 C.2772 4.4303 3.86887E 00

100.00 C. 1748 0.2D75 0.2C75 2.8853 2.50293E oa

150.OD D.2004 0.2CD2 C.2CC2 2. 1630 2.GDI91E 00

200.CC C.2175 C.2C44 0.2C44 1.7545 1.7376IE CD

300.CD 0.2420 C2I55 0.2155 J.2798 I.43425E DO

400.OC 0.2615 C.2235 0.22.35 0.9941 I.24667E 00

500.CO 0.2786 0.2286 0.2286 0.798C 1.11325E ao

70C.CC 0.3092 C.234C 0.234C 0.5425 9.31693E--Dl

IDCC.CD 0.3519 C2371 C.237I 0.3213 7.65332E--01

CRO 2D. EM O.D75C EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1272 C296e 0.2968 8.8621 7.22276E ao

100.00 0. 1746 C.2302 0.2302 5.7783 4.4953DE aa

150.00 D.2000 0.2273 0.2273 4.3392 3.49763E aa

200.OC 0.2168 C.2359 D.2259 3.5265 2.97333E ao

300.OC 0.2408 C.2550 C2550 2.5849 2.37497E 00

400.00 0.2596 C2696 0.2696 2.0212 2.D0790E 00

500.00 0.2757 0.2801 0.2601 1.636 1 1.74889E ao

700.OD D.3036 C.2935 0.2935 1.1389 I.4C074E ao

1000.CO 0.3 399 C.3C29 0.3C29 0.7175 I.08878E 00

CRO 30. EM D.075C EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1271 C.3C4C 0..3C4C 13.2943 I.05766E 01

100.CC 0.1745 0.2388 0.2388 8.6724 6.48768E 00

150.00 0.1999 0.2382 0.2382 6.5145 4.99334E DO

2CQ.C0 0.2166 0.2490 0.249D 5.2981 4.2D9D4E an

3C0.C0 0.2404 0.2721 0.2721 3.89CC 3.31568E nn

400.CC 0.2589 0.2904 0.2904 3.0475 2.769I3E 00

500.00 0.2748 C.3C43 C3C4 3 2.4736 2.38454E GG

700.00 D.3018 0.3234 0.3234 1.7346 I.86979E 00

ICOO.OC C.3362 C.339C 0.3390 1 . 1 124 1.41223E 00

CRO 50. EM 0.075C EMU 5.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1271 C3ICC C3ICC 22.1581 I.72844E Dl

100.GC 0.1745 C2463 0.2M63 14.4595 1.D4724E 01
150.00 0.1998 0.2477 0.2477 10.8666 7.98478E 00

2D0.CC 0.2165 D.26D6 0.2606 8.8421 6.68046E 00
300.00 0.2401 0.2678 0.2678 6.4999 5.I97IIE CD
400.DC D.2584 C.3C99 C3C99 5.ICC8 4.29159E DD
500.DO 0.2740 0.3274 0.3274 4.1483 3.65583E 00
700.CD 0.3005 0.3533 0.3533 2.9250 2.80788E DO

1C00.CC 0.3334 C.3777 0.3777 1.9CC1 2.D59I4E 00



-203-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D I) 4 110 200

CRC 10. EM 0.1CCC EMU 5.00 H/D I

L EC FRACT FRACTM RMOE RTOT

50.00 D.l390 0.1938 0.1938 7.5037 4.7I689E on
ICO.00 0.1837 0.1710 0.1710 5.4141 3.43924E 00
150.00 D.2078 0.1796 0. 1796 4.3854 2.9D034E 00
200.00 D.2246 0.1915 0.1915 3.7466 2.57867E 00
300.OD 0.2499 0.2131 0.2131 2.9341 2.I6977E OD

400.00 0.2699 0.2296 0.2296 2.4D92 I.89824E DO
500.00 0.2872 D.2425 D.2425 2.0323 1.6972 IE 00
700.00 0.3169 0.2615 0.2615 1.5184 I.4I265E 00

1000.00 0.3546 D.2795 0.2795 1.0513 1.14003E DO

CRC 20. EM 0.IODO EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OD D.139D 0.2034 C2C34 I5.DD93 8.9866DE OD
100.00 0. 1836 0.1824 0. 1624 ID.8346 6.43399E 00

J 50.00 0.2D76 0.1936 0.1936 8.7803 5.35883E oa

200.00 0.2244 D.2D83 D.2C83 7.5D48 4.7I8I3E 00
300.00 0.2493 D.2346 D.2246 5.8869 3.9D552E oa

400.00 0.2691 D.2557 D.2557 4.8430 3.36754E 00

500.OD 0.2860 0.2729 0.2729 4.D943 2.97D47E 00
700.DO C.3I48 D.2996 D.2996 3.D765 2.4)1D3E 00

1000.00 0.3506 C.3274 C.3274 2.1576 1.87965E DD

CRC 30. EM 0.1C0C EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 D. 1390 0.2068 0.2068 22.5153 I.32563E 01

100.00 0.1835 0.1866 0.1866 I6.255D 9.42874E OD
15D.C0 0.2076 0.1988 D.I968 13.1761 7.81733E DD

200.00 0.2243 0.2145 C.2I45 I 1.2646 6.85759E DO

300.00 0.249 1 D.2429 0.2429 8.84D4 5.64I27E 00

400.00 0.2688 D.2660 0.266C 7.2763 4.83684E aa
500.00 0.2856 0.2851 0.2851 6.1559 4.24373E ao
700.00 0.3141 C.3153 0.3153 4.6 34 7 3.4C94IE 00

1000.00 0.3493 0.3482 0.3482 3.2635 2.6I927E 00

CRC 50. EM 0.1CCC EMU 5.CC H/D i

L EC FRACT FRACTM RMOE RTOT

50.00 C.I390 0.2D96 0.2C96 37.5255 2.17957E 01

ICO.00 0.1835 0.1901 0.1901 27.0944 1.54182E 01
150.00 0.2075 0.2032 C2C32 21.9648 I.27343E 01

200.00 0.2242 D.2198 0.2198 18.7826 1.1I365E Dl
300.00 C.249D 0.25CD C.250C 14.7474 9.1I277E 00
400.OD 0.2686 C.2749 0.2749 12.I44C 7.77543E DD
500.OC 0.2853 C.2956 0.2956 10.2814 6.79024E DO
700.00 0.3136 0.3293 D.3293 7.7521 5.4D6I7E OD

1000.00 0.3483 D.3674 0.3674 5.475) 4.D9850E DO



NON

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 4 110 200

CflO 10. EM 0.D252 EMUIO.DO H/D I

L EC FRACT FRACTM RMOE RTOT

50.CO 0.0557 0.6893 0.6893 0.4226 2.84408E 00

IOO.CO 0.C95I 0.4550 0.4550 0.0747 1.2D327E 00

150.CD 0.1333 0.1949 0.1949 0.0433 7.77340E-0I

2oa.cc 0.1894 0.08D4 CC804 0.0145 6.50838E-DI

300.00 0.2963 0.0722 D.C222 0.0D04 5.847D3E-DI

400.CO 0.3221 C.08I8 0.CID7 D.CDC2 5.60643E-OI

500.CO 0.3435 C.09I0 C.CC69 O.DCOI 5.42796E-0I

700.CO 0.3843 C.IC60 C.CC36 0.0000 5.I3I96E-0I

1000.CO 0.444D 0.1237 0.CC17 0.0000 4.77433E-GI

CRO 20. EM 0.025 3 EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.CC 0.D556 0.7734 0.7734 0.8484 5.0671 IE 00

JOO.CD D.D946 0.6C95 D.6C95 0.1495 1.79633E 00

150.DD 0.1304 0.3169 0.3169 0.0874 9.54824E-0I

200.00 0. 1687 D.l341 0.1341 0.D446 7.117DIE-DI

300.OC 0.2841 0.0781 D.0429 0.DDI3 5.979D2E-0I

400.00 D.3I54 C.0846 D.C2IC 0.C004 5.667D9E-0I

500.00 D.3389 0.0928 0.CI37 0.0C02 5.46585E-0I

70G.CO 0.3815 0.1070 0.CC73 O.DDDO 5.I5072E-0I

1000.CO 0.4424 D.l241 0.CC34 O.DCDD 4.78253E-0I

CRO 30. EM D.C25 2 EMLICCC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OD 0.C556 C.8C62 C.8C62 1.2744 7.29013E 00

100.00 0.0944 0.6e73 0.6673 0.2243 2.38938E 00

150.CC 0.1295 0.4C06 0.4C06 0.1314 1.I323IE 00
200.00 D.1643 C.1816 0.18 16 0.0717 7.72564E-01

300.00 0.2731 C.0844 CC622 0.0029 6.11100E-D1

400.CC 0.3091 D.0875 0.0310 0.0008 5.72775E-01

500.00 0.3344 0.0947 CC204 0.DCD3 5.50373E-01

700.DD 0.3787 C.1C8C 0.0ID8 O.ODOI 5.I6948E-01

1000.00 0.4409 CI 246 D.CC5I O.DDCO 4.79073E-0I

CRO 50. EM D.C25 2 EMU1CCC H/D 1

50.OC

1CC.GC

150.OD

200.00

300.DO

400.CD

5DD.C0

700.00

IOC0.CO

0.0556

0.0942

0.1288

0.1611

0.2552

0.2974

0.3257

0.3734

0.4379

0.8346

0.7655

C5D82

C.258C

D.0982

CO 9 36

D.0986

0.1 ICO

D.1255

0.6346

0.7655

C5C82

C258C

D.C959

0.C50I

0.D333

0.C179

0.CC85

RMOE

2.1259

0.37.38

0.2193

0.1247

0.0086

0.0D20

0.0007

0.DCC1

0.0000

RTOT

I.I7362E Dl

3.5755DE 00

I.48728E 00

8.9429IE-0I

6.37498E-0I

5.84907E-01

5.57950E-0I

5.2070DE-OI

4.807I4E-DI



-205-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS IH/D I) 4 110 200

CRC 10. EM 0.05D0 EMUICOC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1035 0.4858 0.4658 2.3550 2.9I782E 00
10G.00 0.I55D 0.2918 0.2918 1.3453 I.47209E 00
150.DO 0.1858 0.2178 0.2178 0.8467 1.043I7E 00
200.00 0.2051 0.1898 D. 1698 0.6032 8.69137E-0I

300.00 0.2301 0.1684 0.1684 0.3732 7.167I7E-0I
400.OD 0.2491 0.1560 D. 1560 0.2566 6.38656E-0I
500.00 0.2663 0.1458 0.1458 0.1837 5.87487E-0I
700.00 0.30 10 0.1305 D.I3C5 0.D962 5.22282E-0I

1000.00 0.3820 0.1201 0.1201 0.D236 4.65828E-0I

CRO 20. EM D.D50D EMUICOC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 G. 1035 0.5261 0.5261 4.7IC2 5.38846E 00
100.00 0.1549 D.3432 D.3432 2.6936 2.49969E 00

150.00 0.1854 0.2745 0.2745 I.7CC3 I.64450C 00
200.00 D.2045 0.2507 0.25D7 1.2163 I.29906E 00

300.OD 0.2285 D.235D 0.235C 0.7616 9.99402E-0I
4C0.O0 D.2462 D.2249 D.2249 0.53.30 8.48362E-0I
500.00 C.2614 C.2I43 0.2143 0.3917 7.5I007C-0I
700.00 0.2892 C.1937 0.1937 D.2267 6.30278E-0I

1000.00 D.332D C.1692 0.1692 0. 1022 5.312I6E-01

CRO 30. EM 0.050C EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 C.IC34 D.54I1 0.541 I 7.0655 7.8591 IE DD
100.00 0. 1548 0.3647 0.3647 4.0416 3.52728E DO
150.00 D. 1853 D.3C08 D.3CD8 2.5541 2.24583E DO
200.OD 0.2042 C.28I2 0.26)2 1.8295 I.72899E 00
300.00 0.228C 0.2722 D.2722 1.I5C0 1.28209E 00
400.OD 0.2452 C.2665 D.2665 0.8D92 1.05807E 00
500.OC 0.2599 0.2586 C2586 0.5993 9.14527E-01
700.CC 0.2857 C.2390 0.239C C.356I 7.38274E-0I

1000.CD 0.3221 C.2I04 0.2104 0.1763 5.966D5E-01

CRG 50. EM 0.C5CC EMLICCC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1034 0.5537 0.5537 11.7758 1.28004E Dl

100.00 0.1548 0.3839 0.3839 6.7379 5.58247E 00

150.0G 0.1852 0.3259 0.32 59 4.2613 3.44848E 00
200.00 0.2040 0.31 19 D.3I 19 3.0560 2.58883E 00

300.OC 0.2276 D.3124 D.3I24 1.9267 I.84746E 00

400.00 0.2444 C3143 0.3143 1.3618 1.47748E 00
500.CO 0.2587 0.3121 G.3I21 1.0146 I.24157E 00

700.00 0.2832 C2993 0.2993 0.6I4C 9.54267E-0I

1D00.00 0.3153 0.2719 0.2719 0.3226 7.27383E-0I



-206-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D 1) 4 110 20D

CRO ID. EM 0.075C EMUICOD H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1271 D.288I 0.2681 6.2387 3.7I969E DG
ICO.CC 0.1745 0.2192 0.2192 4.D516 2.35665E OD
15D.0D D.I999 0.2134 0.2134 3.03C1 I.85847E OD
2D0.0D 0.2166 0.2168 0.2188 2.4536 1.59696E DO
300.DO 0.2405 0.2318 C23I8 1.7854 I.29898E DD
400.OD 0.259D 0.2403 D.2403 1.3872 1.I 1654E DO
5C0.CO 0.2749 0.2453 D.2453 1.1161 9.8804IE-0I
700.CC 0.3021 0.2479 0.2»<79 0.7697 8.157 15E-0I

10CO.CO 0.3371 C2432 0.2432 0.4804 6.61786E-DI

CRO 20. EM 0.075C EMLICCC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1271 C.3C30 C3C3C 12.4779 7.07358E 00
100.00 0.1745 0.2373 0.2373 8.1063 4.34903E DD
I5Q.CC CI998 0.2359 0.2359 6.D654 3.354I9E OD
200.00 0.2164 0.2457 0.2457 4.9150 2.83267E 00
300.CD 0.2401 C.2669 0.2669 3.5833 2.23969E OD
400.00 0.2583 C.2829 C.2629 2.7896 I.87777E GO
500.OD D.2739 C.2944 D.2944 2.25IC I.62369E 00
700.00 0.3002 D.3D80 C3C8C 1.5645 1.28476E DD

1CD0.0D 0.3331 D.3149 0.3149 0.9951 9.85237E-0!

CRO 30. EM 0.075C EMUICCG H/D I

L EC FRACT FRACTM RMOE RTOT

50.OD D.I27I 0.3083 0.3083 18.7177 I.04275E 01
1D0.0D 0.1744 D.2439 0.2439 12.1618 6.34I41E 00
150.DO D.I997 C2444 0.2444 9.1C2I 4.84991E DO
200.OC 0.2164 C.2563 0.2563 7.3759 4.C6838E 00
300.OC C2399 C26I2 0.2EI2 5.3812 3.I804IE 00
400.CO D.258I 0.3009 0.3CC9 4.1922 2.63900E DO
5D0.CD D.2736 C.3159 C.3I59 3.3862 2.25933E DO
700.00 0.2996 0.336D 0.336D 2.3592 1.7538IE 00

1000.00 D.3318 0.35 13 0.3513 1.5091 1.30869E 00

CRO 50. EM 0.D75C EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1271 0.3127 0.3127 31.1961 I.71352E 01
IDO.CC 0.1744 C.2497 C2497 20.2697 I.03262E 01
150.CO 0.1997 0.2518 0.2518 15.1734 7.84I35E DO
200.00 0.2163 0.2654 0.2654 12.2986 6.5398IE 00
300.00 0.2398 0.2939 D.2939 8.977C 5.06I84E 00
400.CC D.2579 0.3172 0.3172 6.9966 4.I6I46E OD
500.CO 0.2733 0.3357 0.3357 5.6556 3.53063E 00
70D.C0 0.2991 0.3629 0.3629 3.9473 2.69190E OD

1G0O.CO 0.3308 C.3880 0.388C 2.5376 1.95559E DO



-207-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D I) 4 110 200

CRC 10. EM 0.1CCC EMUICOO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 C.I 390 0.1992 0.1992 ID.5861 4.58674E ao
100.00 0.1835 0.1772 0.1772 7.6222 3.3I070E 00
150.00 0.2076 0.1869 0.1869 6.1618 2.77337E 00
200.00 0.2243 0.2000 0.200D 5.2544 2.45325E 00
300.00 0.2492 C.2234 0.2234 4.1019 2.04741E 00
400.OC 0.2689 C24I5 C.2415 3.3585 I.77885E 00
500.00 0.2858 D.2557 0.2557 2.8268 1.58072E 00

700.00 0.3144 0.2763 0.2763 2.1058 1.30172E 00
1000.00 0.3500 0.2951 0.2951 1.4586 1.03692E ao

CRC 20. EM O.ICCC EMU ICCC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1390 C.2063 0.2063 21.1722 8.85645E 00

100.00 0.1835 D.1859 0.1859 15.2473 6.30544E aa
15Q.00 0.2075 0.1978 0.1978 12.32 89 5.23186E oa
200.00 C.2242 0.21 32 0.2132 10.5158 4.5927IE 00

300.00 D.249C C.24IC 0.241C 8.213) 3.783I6E oa
400.00 0.2686 C.2632 0.2632 6.7311 3.24815E oa

500.00 0.2853 C.28I5 C.26I5 5.6694 2.85398E oa
700.00 0.3136 C.3D98 0.3098 4.2338 2.30010E 00

looa.oo C.3484 C3393 0.2293 2.9482 1.77654E oa

CRO 30. EM 0. ICCC EMUIO.DO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1389 C2oee C.2088 31.7602 1.3I262E Ul

100.00 0.1835 C 1890 0.1690 22.8732 9.3D019E oa

150.00 0.2075 0.2017 0.2017 18.4972 7.69036E DO

200.00 0.2241 C.218C C.2I8C 15.7771 6.732I7E CD

300.00 0.2489 0.2475 C.2475 12.3252 5. 51891E an

4D0.OO 0.2685 D.27I4 0.2714 10.1036 4.71745E no

500.00 0.2852 C.29I4 0.2914 8.5121 4.12723E OD

700.OD 0 . .3 1 3 3 C.323C D.323C 6.3613 3.29848E ua

1000.00 0.3478 D.3575 0.3575 4.4374 2.5I6I5E OD

CRO 50. EM 0.1C00 EMUICOO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1389 0.2108 0.2106 52.9337 2.16656E 01

100.GO 0.1835 0.1915 0.1915 38.1258 1.52897E 01

150.00 0.2074 0.2049 0.2049 30.8353 1.26074E Dl
2GC.00 0.2241 0.2220 0.2220 26.301D 1.101 1 IE 01

300.00 0.2489 0.2529 0.2529 20.5513 8.99040E 00
400.00 0.2684 C.2784 0.2784 16.8471 7.65605E 00

500.00 D.2850 C.2997 0.2997 14.2GC1 6.67375E 00
70Q.C0 0.3131 0.3345 0.3345 10.6173 5.29525E 00

1000.CO D.3474 0.3738 0.3738 7.4155 3.99538E 00
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EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CRO 10.

50.OD

100.CO

150.CO

200.GC

300.CC

400.00

500.00

7C0.C0

1000.00

C-PO 20.

50.00

100.OD

150.DC

200.00

3oa.oc

4C0.0C

5C0.0C

700.CD

1000.CC

CRO 30.

EM 0.0252

EC

0.0634

0.1 123

0.1626

0.2096

0.2655

C.2994

0.3279

0.3792

0.4491

EMU 3.DD

FRACT

0.6634

0.398C

0.1800

0.1109

C.094C

0.098C

C.1036

CJ 147

0.1300

FRACTM

0.6634

0.3577

0.1722

D.D730

D.DI88

0.CC94

0.CC62
CCC33

CCCI6

EM 0.0252

EC

0.0603

0.1045

0. 1475

0.1919

0.2567

0.2941

0.324D

D.3767

D.4477

EMU 3.0D

FRACT

0.7602

C.5555

C.2821

0.1476

0.1C09

C.1DI I

C1C55

CI 157

CI 30 3

FRACTM

0.76C2

C.5553

0.2601

0. 1276

CD362

0.CI85

C.GI23

0.CC67

0.CC32

EM 0.0253 EMU 3.CC

H/D

RMOE

0.2221

0.D596

0.0272

0.DD77

0.0012

0.0D04

0.0001

O.ODCC

O.OCOO

H/D

RMOE

0.5018

0.I2G0

0.0664

0.D244

D.C032

0.CCC9

0.0003

O.OODC

O.DDDC

H/D

RTOT

2.86624E 00

I.25948E OD

8.38597E-01

7.03593E-0I

6.1851IE-01

5.8I702E-01

5.556n9E-0l

5.16630E-0I

4.74692E-0I

RTOT

4.943I0E 00

I.8C305E 00

1.CC12IE DO

7.5977IE-0I

6.3D843E-D1

5.8736IE-0I

5.5913IE-0I

5. 18367E-0I

4.75449E-01

L EC FRACT FRACTM RMOE RTOT

50.CC D.C594 C.7994 D.7994 0.784C 7.0I996E DO

100.00 0.1018 C.640I 0.6399 0.18D3 2.3466IE OD

15D.CD D. 14)8 C.3596 0.3587 D.1D43 I.16382E DO

200.DD 0.1825 0.1838 D. 1713 0.0452 8. 15949E-DI

300.OG 0.2492 C.IC8C 0.C521 0.0C6I 6.43175E-DI

400.OD D.289C C.1C42 C.C273 0.0DI5 5.9302DE-0I

500.00 0.3201 C.1C75 0.CI83 0.0DD5 5.62654E-GI

700.CC 0.3742 CI 166 O.CIDD O.OODI 5.20I04E-0I

1000.CO 0.4463 C.1308 C.CC48 O.DDDC 4.76205E-GI

CRO 50. EM 0.C25 3 EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC D.D587 C.834C 0.6340 1.3495 1.11737E 01

1CG.0C 0.C997 0.7289 0.7288 0.3D08 3.43374E 00

J50.0C 0.1372 D.4654 0.4650 D. 1786 1.48904E 00

200.C0 0.1737 0.2478 0.2409 0.0894 9.28305E-0I

3C0.C0 0.2376 D.J230 o.oeoo 0.0143 6.6784nE-DI

kco.ao 0.2799 D.1108 CG438 0.DD34 6.04338E-OI

5C0.DD 0.3128 CI 1 15 0.C30C 0.D011 5.69699E-DI

70C.0C 0.3693 CI 186 C.CI65 0.0DC1 5.23579E-0I

1C00.00 0.4434 0.1316 0.CC79 O.OOCD 4.777I8E-0I



-209-

EFFECTIVE ENERGY CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CPO 10. EM 0.C5CC EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.00 0. 1084 0.4291 0.4291 1.3434 3.09679E 00
100.00 0.1627 0.2593 0.2546 0.7799 1.68196E 00
150.0G 0.1929 0.2085 0.I9C2 0.5170 1.24696E 00
200.00 D.2I25 0.1920 0.1657 0.38IC I.05744E DO
300.00 0.2394 C.1826 0.I486 0.2420 8.75584E-0I
400.00 0.2608 0.1781 D.1394 0.I67D 7.75250E-0I
500.00 0.2804 CJ 744 0.1313 0.1190 7.06947E-0I
700.00 0.3182 0.1690 0.1165 0.D62I 6.16657E-01

1000.OC 0.3774 C.1660 C.C96I 0.0225 5.35I9IE-0I

CRO 20. EM 0.D50C EMU 3.0D H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1075 0.4881 0.4881 2.69IC 5.439I7E 00
100.00 0.1604 C3164 0.3I4C 1.5879 2.65597E 00

15G.0D 0.1905 C.2617 0.25C2 1.06CC I.82046E 00

200.OD 0.2096 C.2448 0.2272 0.7865 1.46838E 00
300.00 0.2349 0.2362 0.2126 0.5106 1.I45I4E 00

400.00 0.2542 D.23I8 C.2045 0.3625 9.74498E-DI
500.CO 0.2713 C.2265 0.1962 0.2675 8.61833E-0I
700.00 0.3028 C.2I56 0.I79C 0. 1535 7. I8451E-DI

1000.00 0.3496 C.2C22 0.1547 0.068C 5.964 90E-DI

CRO 30. EM 0.D5CC EMU 3.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 D.1072 0.51 15 0.51 15 4.0385 7.78155E 00

100.00 0.1595 0.3431 0.3415 2.3961 3.62999E 00
150.00 0.1896 C.2895 D.26I0 1.6043 2.39395E 00
200.00 D.2086 0.2746 0.2613 1.1937 1.87931E 00

300.00 0.2333 0.2698 0.2514 0.7812 1.4I469E 00
400.00 D.25I7 C.2677 0.2462 0.5607 I.I7375E 00

500.00 0.2677 0.2635 0.2393 0.4195 I.0I672E 00

700.00 0.2965 0.2519 0.2226 0.2498 8.20244E-0I

IOG0.O0 0.3375 0.234C 0.1966 0.121 1 6.57788E-0I

CRO 50. EM 0.050C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.I07C C.5320 D.532D 6.7334 1.24663E 01
100.00 0.1589 C.3685 0.3676 4.0131 5.57802E 00

I5G.00 0.1889 D.3182 0.3126 2.6931 3.54094E 00
20D.00 0.2077 0.3069 0.2979 2.0095 2.701I8E OD

300.00 0.2318 C.3C93 0.2964 1.3235 I.95380E 00
400.OD 0.2496 0.3125 0.2972 0.9587 I.57224E 00
500.00 0.2647 C.3I20 0.2945 0.7256 I.32649E 00
700.00 0.2912 C.3C35 0.2625 0.4457 I.02383E 00

1000.00 0.3269 0.2847 C.2575 0.2332 7.80385E-DI



-210-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS IH/D 2) 4 2 10 200

CPO ID. EM D.075C EMU 3.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1310 C.2630 0.263C 3.3853 3.888I9E 00
100.OD 0.1789 D.2026 D.2C26 2.2069 2.56430E 00
150.OC 0.2054 0.1999 0.1999 I.6602 2.0713DE DD
200.00 C.2236 0.2073 C.2C73 1.3478 I.80467E 00
300.DC 0.248D 0.2234 0.2142 I.D285 I.49I.31E 00
400.00 D.2673 C2347 0.2187 0.8258 I.29420E 00
500.00 0.2842 0.2424 0.2214 0.6801 I.I5266E 00
700.OD 0.3137 0.25D8 D.2224 0.4828 9.58428E-0I

1000.00 0.3526 0.2546 0.2184 0.3D66 7.79346E-D1

CRO 20. EM 0.D75C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD D.1307 C.2666 C.2666 6.776C 7.I2289E DO
100.00 D.I78I D.228D 0.228C 4.4372 4.49097E DD
150.00 D.2039 0.2287 0.2287 3.3581 3.5I964E OD
200.00 C.2213 0.2392 0.2392 2.746D 3.D0OD3E OD
30Q.0D D.2455 D.2612 C.256I 2.G946 2.3979IE 00
4DCDC C2643 0.2777 0.2683 1.6885 2.02528E OG
500.OD D.28D5 0.2698 D.277I 1.3984 I.76I32E DO
700.OC 0.3084 C.3C53 0.2674 1.0074 I.4C539E 00

1000.OD 0.3437 0.3156 0.2923 0.66D8 I.08585F DO

CRO 30. EM D.D75C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.DD 0.1306 C2955 0.2955 10.1668 I.03576E 01
ICQ.00 0.1779 0.2382 0.2282 6.6674 6.41764E DD
150.00 D.2034 D.24C6 D.2406 5.0559 4.96799E 00
2D0.0D 0.2206 C.2530 0.253C 4.1435 4.19540E GO

300.0C D.2447 C.2784 0.2749 3.1612 3.30451E DO
400.DD 0.2633 0.2981 0.2914 2.5520 2.75635E 00

500.OD 0.2792 D.3130 D.3C36 2.1181 2.36998E DO
700.OC 0.3064 0.3335 0.3204 1.5342 1.85236E 00

1D0O.OD C.3405 C.35C2 0.2327 1.0174 1.39235E DO

CPO 50. EM 0.D75C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC 0. 1306 C3C3D D.3C30 16.9486 1.6827CE Dl

J00J.OC 0. 1777 D.247I 0.2471 1 1 .1274 I.C27I0E Dl

150.DC 0.2030 0.2513 C2513 8.4523 7.86469E 00

200.CC 0.2200 0.2655 0.2655 6.9389 6.58613E aa

300.OC 0.2439 D.2944 D.2922 5.2965 5.1I77DE OD

400.OC 0.2624 C.3176 C3I33 4.2eC9 4.2I85DE 00

500.00 0.2782 0.3359 0.3299 3.5582 3.58731E 00

70Q.OC C.3D49 0.3628 0.3542 2.5878 2.7463UE aa

1000.00 0.3379 0.3879 0.3761 1.7321 2.C0534E 00



-211-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D 2) 4 2 10 2D0

CRO 10. EM 0.1000 EMU 3.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1426 0.1875 0. 1875 5.71 15 4.73236E 00
100.OC 0.1871 D.l693 0.1693 4.1242 3.48708E 00
150.OC 0.2116 G.179I CI 791 3.3487 2.95547E 00
200.00 0.2290 0.1917 D. 1917 2.8657 2.63377E 00
300.00 C.2554 0.2142 D.2142 2.2493 2.22076E 00
4D0.OO 0.2769 0.2322 0.2322 1.849D I.9448IE 00
500.OD 0.2957 0.2468 D.2468 I.5591 I.73969E DD
700.00 0.3258 0.2693 0.2622 1.2069 I.44786E 00

1000.00 0.3634 0.2914 0.275C 0.8735 I.I6622E 00

CRO 20. EM 0. 1000 EMU 3.0D H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1424 C1992 0.1992 1 1.4281 8.89180E 00
100.00 0.1868 C1830 D.I83D 8.2624 6.4C887E OD
150.CO 0.21 10 0.1955 D.1955 6.7191 5.35306E 00
200.00 D.2281 0.2108 0.2ID8 5.7595 4.7I683E 00
300.CC 0.2539 C.238C 0.238C 4.5403 3.90449E 00
400.00 0.2745 C2598 0.2598 3.7524 3.36546E 00
500.00 0.2923 0.278C 0.278C 3.1846 2.96738E 00
700.00 D.3218 0.3067 C.3C3I 2.4681 2.4C607E 00

1000.00 0.3579 0.3368 C.3275 1.8035 1 .87218E 00

CRO 30. EM O.JCCC EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1424 C2C35 C2C35 17.1444 1.30512E 01
100.00 0.1867 0.1681 D.1881 I2.4CIC 9.33067E OD
150.00 0.2108 0.2DI8 0.2CI8 ID.0896 7.75065E OD
200.00 0.2278 0.2181 G.2I8I 8.6547 6.79989E 00
300.00 0.2534 0.2473 C.2473 6.8323 5.58823E 00
400.00 0.2737 0.27ID 0.27IC 5.6563 4.786I2E 00
500.DD 0.2912 C.29C9 0.29C9 4.8099 4.I9508E 00
700.00 0.320.3 0.3226 D.32D4 3.7311 3.36428E DD

1000.00 0.3560 C3575 0.3510 2.7352 2.57815E 00

CRG 50. EM 0.1C0C EMU 3. DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1424 C207I 0.2C7I 28.5758 2.I370IE 01
J00.00 0.1866 0.1925 0. 1925 20.6766 1.51743E Dl

150.OD 0.2107 C2071 D.2C71 16.83C5 I.25458E Dl
200.OD 0.2276 C2244 0.2244 14.4437 1.09660E Dl
30G.0D D.2529 C2555 0.2555 1 1.4157 8.95569E OD
400.00 D.273I 0.2811 D.26I 1 9.4622 7.62744E 00
500.00 0.2903 C.3C25 C.3C25 8.06CC 6.65046E 00
700.00 0.3192 0.3375 C336I 6.2575 5.28D71E OD

1000.GO 0.3544 0.3769 0.3728 4.5996 3.99009E 00



-212-

EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM, CYLINDERS (H/D 2) 4 2 10 200

CRO ID. EM O.C252 EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.DD D.D594 0.6557 0.6557 0.2664 2.85235E 00

100.DD 0.1078 0.3979 0.3579 D.C6DD I.25833E CO

150.OD 0.1626 CI 799 0.1722 0.0272 8.38467E-0I

2D0.0D 0.2096 0.1109 D.D730 0.007 7 7.03575E-0I

300.CC 0.2655 C.094C D.DI88 0.0012 6. 185I0E-0I

40CC0 C.2994 C.0980 0.CC94 0.00C4 5.81702E-DI

500.CC 0.3279 0.1036 CCC62 O.DOOI 5.55609E-01

70COC 0.3 792 0.1J47 C.CC33 O.OCOC 5. I6630E-0I

IDOCOD 0.4491 D.13DD 0.CC16 O.DODO 4.74692E-0I

CPO 20. EM D.C25 3 EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C.D585 D.7554 D.7554 0.5545 4.92921E 00

1D0.00 0.1016 C.5556 C.5556 0.1204 I.8D189E DD

150.00 0.1475 C.2620 C.26C2 0.0664 1.C0IO8E 00

200.OD 0.1919 0.1476 0.1276 0.0244 7.59753E-0I

300.00 0.2567 C.1C09 0.C362 0.D032 6.30843E-0I

400.C0 0.2941 C.1CI 1 C.CI85 0.0DD9 5.8736IE-0I

500.00 0.3240 C.1C55 CC123 D.00D3 5.59I3IE-0I

700.00 0.3767 0.1157 0.CC67 D.OODO 5.I8367E-0I

1000.00 0.4477 D.l303 D.CC32 O.COOO 4.75449E-0I

CRO 30. EM 0.D25 2 EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C.C582 C.7960 0.796C 0.843C 7.D0607E 00

100.00 0.C998 D.64D2 0.6402 0.1807 2.34546E 00

150.OD 0.1418 0.3595 0.3587 0.1043 1.I6369E 00

2do.on 0.1825 0.1838 0. 1713 0.D452 8. 1593IE-0I

30G.0G 0.2492 D.IC8G D.C521 0.DD61 6.43I75E-0I

40C00 0.289C C.1C42 O.C273 0.0015 5.93020E-01

500.OC C.32D1 C.1C75 C.CI63 0.DDC5 5.62654E-01

700.CC 0.3742 C.I 166 C.C10C O.ODOI 5.20I04E-0I

IDOO.DD 0.4463 C.1308 0.CC46 D.ODCC 4.76205E-0I

CRO 50. EM 0.C252 EMU 5.CO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD D.0579 0.8319 0.8319 1.4198 1.1I598E 01

10D.0C C.C984 0.7290 0.7290 0.3014 3.43259E 00

J50.0C 0.1372 C.4654 0.4651 0.1786 I.4889IE OD

200.00 0.1737 C.2478 D.24C9 0.D894 9.2e288E-DI

300.OD D.2376 0.1230 C.C8DD 0.0143 6.67839E-01

400.OG 0.2799 0.1108 0.0438 0.0034 6.04338E-0I

5DD.00 0.3128 CI 1 15 0.D3CC 0.0011 5.69699E-01

700.OC 0.3693 CI 186 0.C165 O.DOOI 5.23579E-01

1000JCD D.4434 C13I6 C.CC79 O.ODOO 4.777I8E-0I



-213-

EFFECTIVE ENERGY CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

ORC ID. EM 0.0500 EMU 5.CC H/D 2

50.00

100.00

150.GG

200.OG

300.GO

400.00

500.00

700.CG

1000.OC

CRO 20.

EC

D.IC69

0.1592

0.1913

0.2130

D.245I

0.2672

0.2862

0.3229

0.38C9

FRACT

C.4472

0.2597

D.1967

D.l766

C 1674

0.1663

0.1654

0.1637

C1637

FRACTM

C.4472

C.2597

0. 1967

0.1766

0. 1674

D.1542

0.1417

0. 1215

C.C978

EM 0.D50C EMU 5.0C

EC FRACT FRACTM

RMOE

1.6293

D.9I92

0.57D7

0.3973

0.2266

0. 1538

0. I ID1

0.D58I

D.02I4

H/D

RMOE

RTOT

2.96597E 00

I.58565E 00

1.I738IE 00

1.0005IE 00

8.39234E-0I

7.5088IE-0!

6.9D067E-0I

6.08027E-0I

5.3I718E-0I

RTOT

50.OC 0.1068 0.4996 0.4996 3.2593 5.30835E 00
100.00 0.1585 0.3192 0.3192 1.8492 2.55967E 00
150.OC 0.1895 C2562 C.2562 1.1649 1.74730E 00

2OCC0 0.2095 0.2359 C.2359 0.8292 1.41I45E 00

300.CO 0.2368 0.2260 0.2260 0.5065 I.10879E 00
400.CG 0.2576 0.223C 0.2189 0.3479 9.50I29E--01
500.CC D.2743 C.2I94 D.2C68 0.2575 8.44953E--01

700.00 0.3052 0.21 IC 0.1848 0.1485 7.C9821E--01

1000.00 0.3515 0.1999 0.1570 0.0662 5.930I7E--01

CRO 30. EM 0.050C EMU 5.00 H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1067 0.520G 0.52DD 4.8895 7.65D73E 00

ICO.00 0.1583 0.3459 D.3459 2.7792 3.53368E DO
150.CC 0.1889 C2e63 0.2663 1.7591 2.3208DE 00

200.00 0.2D84 C.2687 0.2687 1.2606 1.822 38E OD

300.00 0.2343 C2623 0.2623 0.7849 I.37834E 00

400.00 0.2539 C.2608 0.2591 0.5458 1.I4938E DD

S00.00 0.2698 D.2578 D.2493 0.4D91 9.99839E--01

7DC.0C 0.2982 0.2481 C.2285 D.2445 8. 1 16I4E--01

1000.CO 0.3387 0.2320 0.1993 0.1191 6.54315E--01

CRO 50. EM 0.C5CC EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1067 D.5374 D.5374 8. 1499 I.23355E Ul

1CD.CC 0.1581 0.3708 0.37D8 4.6391 5.48172E 00

150.aa 0.1884 D.3167 0.3167 2.9472 3.46779E 00

200.00 0.2076 C.3C36 0.3C36 2.1232 2.64425E aa

300.00 0.2323 C.3C45 C3C45 1.341C I.91745E 00

400.CO 0.2509 0.3080 C3C77 0.9435 I.54787E 00

500.GC 0.2659 D.3C82 C.3C29 0.7149 I.3096IE DO

700.00 0.2922 0.3011 C.2677 0.44D3 I.0I520E 00

1000.00 0.3275 C.2830 C.2599 0.2311 7.769I2E--ai



-214-

EFFECTIVE ENERGY CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CPO ID. EM 0.D75C EMU 5.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CO C.I 306 0.2720 D.272D 4.3037 3.74934E DD

100.CD 0.1778 0.2089 0.2C89 2.7804 2.43655E 00

150.CC 0.2D33 D.2D35 0.2C35 2.D799 I.95356E 00

20D.CC 0.2205 0.2082 0.2C82 1.6825 1.69599E 00

300.CG 0.2455 C.2194 0.2194 1.22CC 1.39831E 00

400.CO 0.2654 0.2271 0.2271 0.9424 1.21418E OD

500.CC 0.2829 0.232D 0.232D 0.7525 I.D8346E 00

700.00 0.3145 0.2372 0.2372 0.5055 9.05997E--01

1000.OC 0.359 5 C.2401 0.2401 0.2924 7.43789E--01

CRO 20. EM D.D75C EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.GC D.I305 C.29I9 C.29I9 8.6C93 6.984D4E aa

100.OD 0.1776 C.2323 0.2323 5.5694 4.36322E uu

15Q.CD 0.2029 D.2317 0.231 7 4. 1734 3.4CI9IE oa

2DG.CC 0.2198 0.2410 0.24 IC 3.3834 2.89136E DD

300.CC 0.2441 C.2604 0.2604 2.4670 2.3D49CE 00

400.CC 0.2632 D.2748 0.2748 1.9199 1.94525E aa

500.CC 0.2797 C.2853 0.2653 1.5473 1.692I2E ao

700.CO 0.3082 D.2982 0.2982 1.0685 1.35296E a a

10D0.CC 0.3456 D.3C69 C.3C69 0.6648 J.05029E ca

CRO 3D. EV 0.075C EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CD 0. 1305 0.2992 C.2992 12.9146 1.02I87E CI

JCO.CO 0.1775 D.24I5 0.2415 8.3573 6.28989E aa

150.CC 0.2027 0.2431 0.2431 6.2668 4.85D25E ao

200.OC 0.2195 0.2547 0.2547 5.D843 4.08672E ao

300.00 0.2437 0.2782 C.2782 3.7143 3.21I50E oa

4D0.0D 0.2625 0.2966 0.2966 2.897C 2.67633E an

500.00 D.2786 0.3ID4 0.3104 2.3417 2.3D079E OU

700.DD 0.3062 0.3291 0.3291 1.6306 1.79993E oa

1000.CC D.3415 0.3443 0.344 3 1.0345 I.35679E OG

CRO 50. EM D.075C EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1305 D.3053 Q.3C53 21.5263 I.66881E 01

100.00 C.I775 C2493 C.2493 13.9342 I.0I432E 01

150.OC 0.2026 0.2530 0.253D 10.4538 7.74695E CG

200.GC 0.2193 0.2668 0.2666 8.4872 6.47745E OG

300.OC D.2433 0.2947 0.2947 6.2D77 5.0247DE an

400.00 D.26I9 D.3I7D D.317C 4.8511 4.13848E ao

500.CC 0.2778 D.3347 D.3247 3.9299 3.5181 IE on

700.00 0.3D47 D.36D4 0.3604 2.7538 2.69386C GG

1D00.CC 0.3383 D.3843 0.3643 1.7734 I.96979E CO
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EFFECTIVE ENERGY CUTOFFS FCR SAMARIUM CYLINDERS (H/0 2) 4 2 10 200

CRO 10. EM O.ICCC EMU 5.0C H/D 2

I EC FRACT FRACTM RMOE RTOT

50.CC 0.1424 CI922 0.1922 7.3246 4.60642E OD
100.OC 0.1867 C.I74C 0.I74C 5.2607 3.36589E DO
150.CO 0.21C9 0.1838 D.1638 4.2514 2.83883E 00
200.CC 0.2279 D.1963 0.1963 3.6222 2.52I47E OD
3C0.0C 0.2536 0.2183 C2I83 2.8222 2.11660E 00
UOG.GO 0.2740 C2350 0.235C 2.3077 1.848 IDE 00
5C0.DC 0.29)7 C2480 0.248C 1.9.391 1.64982E 00
700.CO D.322I 0.2670 D.2670 1.4386 I.37005E DO

IOOG.CG 0.3608 0.2646 0.2646 0.9868 1.103I6E OD

CRC 20. EM 0.1CDC EML 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1423 0.2DI9 C.2CI9 14.6520 8.76586E 00
1G0.CC 0.1866 C.1657 0.1857 10.5287 6.28768E 00
150.00 0.2106 0.1983 0.1583 8.5137 5.23642E 00
200.OC C.2276 D.2138 0.2138 7.2574 4.60453E 00
300.CO 0.2529 C.24D8 D.24D8 5.6651 3.80033E 00
40C.00 0.2731 C.2623 0.2623 4.6412 3.26876E 00
500.00 D.2904 0.2798 0.2798 3.9095 2.8775IE 00
7C0.O0 0.3197 0.3065 C3C65 2.9206 2.32826E 00

1000.GO 0.3564 C3344 D.3344 2.0.315 1.809I3E 00

CRG 3D. EM 0. ICCC EML 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1423 C.2054 D.2C54 21.9779 I.29253E 01
ICO.00 0.1866 0.190) 0.1901 15.7962 9.20948E 00
150.00 0.2106 0.2038 0.2C38 12.7761 7.634CDE 00
200.00 0.2275 C2203 0.2203 10.8933 6.68759E DO
300.OC 0.2528 0.2496 0.2496 8.5073 5.48406E 00
400.00 0.2728 0. 27.31 0.2731 6.9747 4.6894IE OD
500.00 0.2899 D.2925 0.2925 5.8808 4.1052IE 00
700.OC 0.3189 C323I 0.323 1 4.4C2C 3.28648E OD

1000.OC 0.3549 C.3563 D.3563 3.076C 2.5I509E 00

CRG 5D. EM O.ICCC EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C 1423 0.2D82 0.2C82 36.6322 2.I2442E 01
100.00 0.1865 0.1937 0.1937 26.3296 1 .50531E 01
I5G.0D 0.2105 0.2D84 C.2C84 21.2981 I.24292E Dl
200.00 0.2274 0.2259 D.2259 18.1635 1.D8537E 01
3C0.C0 0.2526 C257I D.257I 14.1918 8.85I52E 00
400.CC D.2725 0.2824 0.2624 1 1.6434 7.53073E OD
500.00 0.2896 0.3037 0.3C37 9.822C 6.56D60E 00
700.CO 0.3183 0.3379 0.3379 7.3649 5.2029IE 00

1000.CO C.3538 C3765 0.3765 5.1645 3.92703E 00
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EFFECTIVE ENERGY CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 4 2 10 20D

CPO 10. EM 0.C25 3 EMUICOO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CG 0.D578 0.6878 0.6678 0.3577 2.697D8E 00

JOO.CC 0.0978 D.4344 0.4344 0.07C8 1.I5220E 00

150.CC 0.1368 0.1821 0.1821 0.D404 7.60247E-DI

200.CC C2D34 0.D785 0.0785 0.0D97 6.43367E-0I

300-OC 0.3010 0.0750 0.C209 0.0D04 5.8011IE-01

400.CD 0.3278 0.0849 O.CIDI D.D0D1 5.55778E-0I

500.CD 0.3503 C.0943 D.CC65 O.ODDI 5.37496E-0I

700.OD 0.3934 D.1D97 0.CG34 O.OCCC 5.D7206E-0I

IOOG.00 0.4565 0.1278 D.CC16 0.0000 4.708D2E-0I

CPO 20. EM 0.C25 2 EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OG 0.0577 0.7768 0.7768 0.7182 4.77394E OD

100.00 0.0971 D.5902 C.59C2 0. 1416 1.69577E DO

150.GO 0.1333 C2993 C.2993 0.082G 9.22857E-01

200.00 0.1732 0.1276 0.1276 0.0394 6.99545E-0I

300.00 0.2892 0.D8C5 0.C4C6 0.0011 5.92443E-01

400.CO 0.3213 0.0676 CCI98 0.0003 5.6I437E-0I

500.OC 0.3459 0.0960 CC129 O.DOOI 5.410I9E-0I

700.OD 0.3907 0.1106 0.CC68 O.DCDO 5.08943E-DI

1000.DD C455I 0.1282 0.CC32 O.DDOD 4.7I558E-01

CRO 3D. EM 0.C25 3 EMUICOC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OG 0.0576 C.8I 18 0.81 18 1.0788 6.85079E 00

IDG.CD 0.0969 C6705 0.6705 0.2125 2.23933E 00

J50.CC 0.1322 0.3615 C.38I5 0. 1234 1.08547E 00
2C0.CC 0. 1677 0.)727 D.1727 0.0648 7.55723E-0I

300.DC 0.2785 0.0865 C.C59C 0.0024 6.D4775E-0I

4D0.0C 0.3152 D.0903 0.C294 0.0006 5.67096E-0I

500.00 0.3415 0.0977 G.C192 O.C0C2 5.44541E-0I

700.00 0.3881 0.1 1 15 0.GIC2 o.ocac 5.10680E-0I

1000.DC D.4536 0.1286 CCC46 O.CCOD 4.723I5E-0I

CRO 5D. EM 0.D25 2 EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC D.D576 C.8422 0.8422 1.8D03 1.10045E Dl

100.OC C.C967 C.7522 0.7522 0.3542 3.32646E DD

150.00 0.1314 0.4890 0.4690 0.2062 I.4I069E 00

200.OC 0.1640 0.2464 C2464 0.1 I4C 8.68079E-0I

300.OC D.2607 0.0995 D.C9I 7 0.CD71 6.29440E-0I

400.OC 0.3038 C0961 D.D475 0.CDI6 5.784I4E-DI

500.00 0.3331 0.1014 0.C3I4 0.0CC5 5.51586E-0I

700.00 0.3829 CI 134 C.CI66 0.DC01 5.14154E-0I

10GO.CO 0.4507 0.1295 CCC8C caocD 4.73828E-CI
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EFFECTIVE ENERGY CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CRO 10. EM 0.C5CC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CO D.ID67 0.4754 C.4754 2.274C 2.78935E 00
100.00 0.1581 C2669 0.2669 1.2773 I.4I8IIE DO
150.OC C.I886 C217D 0.2170 0.8C06 I.01474E DO
200.00 0.2079 0.1901 0.1901 0.5690 8.49357E-0I
3G0.GC 0.2331 C.1684 0.1684 0.3494 7.C2430E-0I
40G.0D 0.2527 0.1557 0.1557 0.2378 6.26695E-0I

500.OD 0.2706 0.1454 0.1454 0.1682 5.77023E-01
700.CG 0.3079 0.1304 0.1204 0.D846 5.I3644E-0I

100Q.0D C.4I44 0.1220 0.I22D 0.0135 4.585I0E-0I

CRC 20. EP D.C5CC EMUICOO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.ID67 C5I67 0.5167 4.5482 5.13173E 00

ICO.00 0. I58C C3395 0.3295 2.558C 2.392I2E 00

150.00 0.I88I C2753 C.2753 1.6086 1.58823E 00

200.CO D.2D7I C.2525 0.2525 1.1468 I.26029E 00

3D0.00 0.2313 D.2362 0.2362 0.7151 9.7I984E--01

400.GO 0.2493 0.2254 C.2254 0.4968 8.25943E--01

S00.00 0.265D 0.2142 D.2I42 0.3624 7.3I9C9E--01

700.00 0.2938 0.1929 0.1929 0.206C 6.15438E--01

inocoo 0.3401 D.1687 0.1687 0.0879 5.I98C9E--01

CPO 30. EM 0.050C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1066 0.5322 0.5322 6.8226 7.4741 IE DD

ICO.00 0.1579 C.36I6 0.3616 3.8387 3.366I4E aa

J50.00 0.188D Q.3C26 D.3C26 2.4169 2.16173E aa

200.00 D.2068 0.2842 0.2642 1.7287 1.67123E OD

300.00 C.2307 0.2747 0.2747 1.0803 1 .24I54E DO

400.00 0.2482 0.268D 0.268C 0.7557 1.025I9E 00

500.00 0.2632 C2593 D.2593 0.5561 8.86795E--01

700.00 0.2898 C.2385 0.2285 0.3262 7.1723IE--01

1000.00 0.3281 C.2094 0.2C94 0.1567 5.81 ID7E--Dl

CRQ 50. EM 0.D5CC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.IC66 C.5452 0.5452 1 1.37C9 I.2I589E Dl

100.00 0.1578 C.3815 0.3815 6.4D08 5.3141 7E DO

150.OD 0.1879 C3288 0.3266 4.0332 3.3D872E 00

200.00 D.2D66 C3163 0.3163 2.8877 2.493I0E 00

30G.0D D.23D2 C3165 0.3165 1.8117 I.78D65E ao

400.DO 0.2474 0.3)76 D.3176 1.2730 1.42368E aa

500.00 C.2619 C3I44 0.3144 0.9433 1.I9657E 00

700.OC 0.2869 D.2999 0.2999 0.5654 9.20819E--ai

IOGO.CC 0.3201 C2709 C.27C9 0.2916 7.03704E--01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CRO 10. EM 0.075C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1305 0.2831 0.2631 6.0584 3.60038E OD

100.00 D.I775 C2210 0.221C 3.9018 2.2907IE DO

150.00 0.2027 0.2)70 0.2I7C 2.9121 1.8I076E 00
200.00 0.2195 C.2229 0.2229 2.3516 1.556I6E DO

300.00 0.2437 0.2358 0.2358 I.7017 1.26419E OU

400.00 0.2626 0.2441 0.2441 1.3150 1.D8550E OD

500.0C 0.2788 0.2485 0.2485 J.D534 9.59970E-01
700.00 0.3066 C2504 D.25D4 D.72D3 7.92161E-01

1000.00 0.3426 0.2445 D.2445 0.444C 6.42826E-C1

CRO 20. EM 0.075C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.0C 0.1305 C2982 D.2982 12.1 ISC 6.835D8E 00

IOO.OC 0.1774 0.2397 D.2397 7.8C8I 4.21738E 00

150.00 0.2026 C24C5 0.2405 5.8.304 3.259I0E 00

200.DO 0.2193 D.25I0 D.25IC 4.7118 2.75152E 00

300.00 D.2433 C2726 C2726 3.4160 2.I7078E DO

400.00 0.2618 D.2885 0.2685 2.6468 I.81658E on

500.00 0.2776 0.2997 D.2997 2.1271 I.56863E 00

700.00 0.3045 0.3128 C.3I26 1.4669 I.239I3E 00

1000.DC 0.338D 0.3 183 C.3183 0.9242 9.49326E--Ul

CRO 30. EM 0.075C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.C0 0. 1305 0.3C36 0.3C36 18.177C I.00698E 01

1D0.00 0.1774 D.2467 0.2467 11.7145 6.I44D5E CO

J50.00 C.2025 C.2494 0.2494 8.7495 4.7D745E OU

200.00 0.2192 C.262I 0.2621 7.D724 3.94688E 00

30D.CD 0.2431 D.2677 0.2677 5.I3CC 3.07738E 00

4DD.0C C.2616 D.3D74 0.3C74 3.9786 2.54765E 00

500.CC C.2773 0.3222 0.3222 3.2C05 2.I773DE 00

700.OC 0.3038 C.34I9 0.3419 2.2143 1.68609E oa

1CD0.00 0.3366 0.3561 D.356I 1.4D43 I.25583E 00

C*0 50. EM 0.D75C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC C.I305 C308C 0.3C8C 30.2964 1.65392E ai

I00.CC 0.1774 C2526 0.2526 19.5241 9.99739E OD

15D.0C 0.2025 0.2572 0.2572 J4.5856 7.604I5E 00

200.00 D.2I92 C.27I7 0.2717 1 1.7927 6.3376IE DO

30G.G0 D.2430 D.3CIC D.3C1C 8.5598 4.89058E 00

400.CC C.26I4 C3245 0.3245 6.642C 4.CD98DE DD

5G0.GG 0.277D 0.3432 D.3432 5.3469 3.39462E 00

700.OC C.3033 D.3703 D.3703 3.7067 2.580D3E on

ICCC.00 C.3354 0.3946 D.3546 2.3635 1.86882E DD
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM CYLINDERS (H/D 2) 4 2 10 200

CRO 10. EM O.ICCC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1423 0.1977 0. 1977 10.3314 4.47639E OD
100.00 D.1866 D.18D3 0.1803 7.4D4I 3.23758E CO
150.OD 0.2106 C.1913 0. 1913 5.9713 2.7122 1 E DO
200.00 0.2275 C.2C51 D.2C5I 5.0773 2.39653E OD
300.00 0.2528 C.229G 0.2290 3.9429 I.9949IE OD
400.00 0.2729 C2472 0.2472 3.2147 I.72958E OD
5D0.C0 D.290I C.26I5 0.26 15 2.6950 1.53437E DD
700.00 0.3193 C.26I9 0.2619 1.9944 I.26049E DO

1000.GO C.3557 C.3CC2 0.3C02 1.3698 I.00I80E OD

CRO 20. EM O.ICCC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1423 C.2049 D.2C49 20.6642 8.63584E OD
100.CC 0.1865 C1894 C. 1694 14.8111 6.I5938E 00
150.0D 0.2105 0.2028 0.2C26 11.9477 5.10980E OD

200.CC 0.2274 0.2I9C C219C ID.1614 4.47958E DD
300.CO 0.2526 D.2474 0.2474 7.8966 3.67864E 00

400.OD 0.2726 0.2701 D.270I 6.4427 3.15024E DD
5C0.CG 0.2896 C.2685 0.2685 5.4078 2.76207E 00

700.00 G.3184 0.3171 0.3171 4.0128 2.21870E au

1000.00 0.3538 0.3465 C.3465 2.7722 I.70777E ao

CRO 30. EM 0. ICCC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C 1423 C.2C74 C.2C74 30.9962 I.27953E 01
JCO.CC 0.1865 0.J926 D.1926 22.2189 9.D8II7E DO
150.CO 0.2105 0.2D69 D.2C69 17.9254 7.50739E 00

200.CC D.2274 D.224C D.224C 15.2455 6.56264E OD
3C0.CC 0.2525 C.2543 C.2543 11.85D3 5.36237E DO

400.00 0.2724 0.2787 D.2787 9.6731 4.57089E DD

500.OC 0.2894 0.2990 0.299C 8.1192 3.98976E DO
700.DC 0-3181 C33I 1 C.33I 1 6.0307 3.17692E 00

IOD0.OC 0.3532 C.3658 0.3658 4.1746 2.41374E 00

CRO 50. EM 0. ICCC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0. 1423 D.2C95 C.2C95 51.6637 2.11142E Dl

100.00 0.1865 C.I952 0.1952 37.0351 I.49248E Gl

150.CC 0.2105 C2I04 D.2IC4 29.8756 I.23026E CI
200.OC 0.2273 0.2282 D.2282 25.4147 I.D7288E 01

3Q0.0D C.2524 C.26CC 0.26DC 19.7595 8.72984E GC
400.00 0.272.3 0.2861 0.2661 16.1292 7.U1221E GO

500.00 0.2893 C3C79 0.3C79 13.5447 6.445I5E OD
700.00 0.3178 C.3432 D.3432 10.D68C 5.C9334E an

1000.00 0.3528 C.3831 0.3831 6.9781 3.82567E 00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 4 1 I

CRO IC. CM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0931 0.5434 0.5424 0.0783 I.65569E OD
100.00 0.1638 0.2344 0.2259 U.U233 8.33364E-GI
150.00 0.2458 0.1461 0.G839 0.0U22 6.438G8E-DI
2CC.GD 0.3D4I 0.1355 0.0327 0.0003 5.77I25E-GI
3CG.00 0.3758 0.1446 CC094 O.GGOD '5.1892IE-0I
400.00 0.4314 0.1571 0.0C50 0.0000 4.8437IE-CI
50C.00 C.4823 0.1687 0.0033 0.0000 4.58066E-CI
7CC00 0.5785 0.1889 0.C0I7 0.0000 4.I8244E-D1

I0CC.00 0.7172 0.2138 0.0008 -O.DGGO 3.75617E-0I

CRO 20. EM C0253 EMU 3.CO

L EC FRACT FRACTM RMOE RTOT

5C.00 C0868 0.6 8 78 D.6874 0.1609 2.60870E DD

100.DO 0. 1439 0.3557 0.3539 0.0618 1.U36I2E GO

150.00 0.2155 0.1816 0.1493 0.0108 6.99053E--ai

20D.0D 0.2857 0.1459 0.0629 a.oaii 5.96149E--Gl

3CC00 0.3689 0.1470 0.CI86 o.aaoi 5.23794E--Gl

400.00 0.4270 0.158 3 D.DIDO 0.0000 4.86796E--Dl

5C0.G0 0.4792 0.1694 0.DD65 0.0000 4.59570E--Gl

7C0.DD 0.5765 C 1892 0.D034 a.oaao 4. I8955E--ai

10DD.DO 0.7162 0.2140 0.DCI6 -o.aaao 3.7591IE--Gl

CRC 30. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5D.D0 0.0847 0.7549 0.7546 0.2443 3.561 7IE aa

100.00 G.l371 C4420 0.4412 0.0980 I.23888E an

150.00 0. 1982 0.2188 0.2003 0.C254 7.54299E--01

2CQ.0D 0.2698 0.1572 0.0904 0.0Q28 6.15174L--01

3CC00 G.3622 0. 1496 0.0276 0.0001 5.28668F--ai

4CC.0D 0.4228 D.1595 0.0149 o.auaa 4.8922IE--01

5DC.G0 0.4760 D.1702 0.0098 a.aaoo 4.6I074L--Gl

7D0.0D 0.5746 0.1896 0.CQ5I a.uoaa 4.I9667E--ai

1DCC.C0 0.7150 0.2141 0.CC23 -o.aoao 3.76205E--01

CRO 50. EM 0.D253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.083n C8188 0.8186 0.4117 5.46774E aa

10D.0D 0.1317 0.5523 0.552G 0.1684 1 .644 39E UG

150.00 G.I823 0.2874 G.2786 0.0608 8.64 790E--Dl

2DD.0D C2455 0.1813 0.1376 0.0099 6.53224E--01

300.00 0.3494 0.1548 0.04 50 0.0G03 5.384I5E--01

4 DO.00 0.4146 0.1621 0.C245 0.0000 4.94G7nE--Gl

500.00 0.4699 0.1718 0.0162 o.oaoo 4.64082L--Gl

70D.0D G.5707 0.1904 0.C084 0.0G0D 4.2I089E--Ul

I00D.0D 0.7128 0.2145 0.00 39 -O.ODDO 3.767V3E--Gl
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 1 I 0

CRC 10. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1490 0.3513 0.3513 0.8475 I.95782E 00

1GC.00 0.2018 0.2590 0.2376 0.4 183 1.I5382E UO
I5C.00 0.2336 0.2329 0.1979 0.2541 9.D8743E -01

2CCD0 0.2571 0.2236 D.1804 D. 1721 7.90577E -Ul

3C0.D0 0.2963 0.2163 0.1615 0.D885 6.63373E--01

4C0.0D 0.3346 0.2134 0.1467 0.0463 5.88733E -01

500.00 0.3755 D.2129 0. 1324 0.0231 5.37I28E--01

700.DO 0.4683 0.2173 0.1044 0.0D46 4.67950E -ai

I00D.00 0.6206 0.2306 0.D7I2 0.0003 4.D3985E--Gl

CRO 20. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.OQ 0.1457 0.4175 0.4175 1.7.359 3.22826E 00
1CD.0D 0.1974 0.3234 0.3104 0.8767 1.68006E oa

150.00 0.2272 0.2953 0.2724 0.5489 I.2298IE ao

200.00 0.2481 0.2843 0.2555 0.3865 I.D23 38E an

3CCD0 0.2804 0.2730 D.2365 0.22D2 8.I28U0E--01

40D.DD 0.3D95 0.2642 D.2208 0.1332 6.956I2E--Dl

500.00 0.3390 0.2571 0.2D59 0.08D3 6. 1 78D0C--Gl

7D0.00 0.4070 0.2484 D.I765 0.D252 5.I85I0E--Gl

I00D.00 0.5438 0.2484 0. 1316 0.0023 4.32842E--Gl

CRC 30. EM 0.D50D EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1446 0.4465 0.4465 2.6224 4.4987DE UD

1DD.DD 0.1958 0.3 5 74 0.3479 1.3369 2.2D63DE on

15D.00 0.2249 0.3 323 0.3150 0.8464 I.55087E na

200.00 0.2447 D.3233 0.3011 0.6041 1.25617E ao

300.00 0.2745 0.3 134 0.2851 0.3573 9.62227E--ai

4CC.D0 0.3000 0.30.39 0.2705 D.2277 8.0249IE--Ul

5CC.0D 0.3246 0.2944 0.2555 D.1480 6.98473E--01

7DD.00 0.3779 0.2786 U.2262 0.0592 5.6907nE--01

JDDD.OD 0.4881 0.2673 a. i8io 0.0089 4.6I699E--Gl

CRC 50. EM 0.0500 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1438 0.4732 0.4732 4.3948 7.D3957E oa

100.00 0. 1945 C3926 0.3864 2.2582 3.25877E ua

150.00 0.223U 0.3740 0.3622 1 .4431 2.19299E oa

2DD.00 0.2420 0.3699 D.3545 1.0419 1.72177E aa

300.00 D.2695 0.3664 0.3464 0.6348 1.26I08E 00

400.00 0.2921 0.3596 D.3359 0.4217 I.0I625E ua

500.OD 0.3128 0.3502 0.3229 0.29D5 8.598I8E--01

7CD.O0 0.3538 0.3299 0.2944 0.I4D9 6.7ni9nt--Gl

IOCD.DO 0.4282 0.3053 0.2516 0.0392 5.I94I2E--Gl
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRC 10. EM 0.1000 EMU 3.0D

50.OD

1D0.00

150.00

20C.D0

3D0.00

400.00

500.00

7CD.00

1U00.00

EC

0.1850

0.2300

0.2574

0.2784

0.3113

0.3368

0.3592

D.3986

0.4512

FRACT

0.2198

0.2386

0.2599

0.2779

Q.3D52

0.3244

0.3384

0.3571

0.3718

FRACTM

0.2198

0.2386

0.2599

0.2779

0.3022

0.3147

0.3230

0.3327

0.3366

RMOE

4.0008

2.7428

2.1499

1.7777

1.3 320

1.D74I

0.8873

0.6313

0.3997

CRO 20. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE

I I

RTOT

3.53864E GO

2.61554E GO

2.19386E 00

I.92675E DO

I.58I37E 00

1.3561 IE DD

I.I9340E DD

9.69735E-GI

7.6324IE-0I

RTOT

50.00 0.1844 0.2363 C2363 8.0263 6.5252IE GO
1D0.00 0.2286 0.2603 0.2603 5.5322 4.6990DE GO
150.00 0.2550 0.2860 0.2860 4.3637 3.87228E aa
200.OD 0.2750 0.3078 0.3078 3.6333 3.3526IE UO
300.00 0.3063 D.3412 0.34D2 2.7398 2.68673E ua
40D.0D 0.3 308 0.3657 0.3608 2.2254 2.25727E ao
50D.O0 0.3519 0.3842 0.376 1 1.8543 1.950I4E 00
7CC00 0.3882 0.41D6 0.39 70 1.3485 t .53.361 E ac

1000.00 0.4344 0.4 340 0.4)37 0.8933 1. 15709E CO

CRC 3D. CM 0.1ODO EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5D.00 0. 1842 0.2425 0.2425 12.0513 9.51178E GO
1DD.0U D.2282 0.2688 0.2688 8.3209 6.78247E GO
150.DO 0.2542 0.2964 0.2964 6.5766 5.55070E OG

20D.0D D.2739 0.3199 0.3199 5.4882 4.77846C GO
3ac.no 0.3046 0.3563 0.3558 4.1492 3.792I0E an
400.00 0.3287 0.3835 0.38U2 3.3789 3.I5842E 00
500.00 0.3494 0.4046 C.3990 2.82 34 2.70688E 00
7CC0D 0.3846 0.4357 D.4261 2.D68I 2.D9749E on

IOCC.OD D.4288 0.4653 0.4509 1 .3897 1-55D95E oa

CRC 5D. EM 0.1QD0 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5C.D0 D.I840 0.2477 0.2477 20.1014 1 .54849E Ul
100.00 D.2278 0.2760 0.2760 13.8997 I.09494E Gl
150.00 D.2536 0.3055 0.3055 11.0023 8.90755E DO
200.00 0.2730 0.33U6 0.3306 9.1977 7.630I8E DO
300.00 0.30 32 0.3699 0.3696 6.9698 6.00284E DO
4CD.00 0.3270 0.3998 0.39 79 5.6861 4.96072E DD
5D0.D0 0.34 7 3 0.4236 0.4202 4.7621 4.22U37E DO

7DD.D0 0.3817 0.4597 0.4537 3.5086 3.22525E GO
IODO.DO 0.4242 D.4964 0.4872 2.3851 2.33865E OG
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EFFtCTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRC IC EM 0.0253 EMU 5.DO

50.00

100.DD

15C.0D

200.00

30D.DD

40D.00

5D0.00

700.00

1000.00

EC

0.0871

0.1639

0.2459

0.3041

0.3758

0.4314

0.4823

0.5785

0.7172

CRO 20. EM

50.00

100.00

150.00

2DD.D0

3DD.D0

4DD.00

5CC.00

7CC.00

1000.00

CRO 3D.

50.DO

JDC.DO

15C.G0

2cc.nn

3CC.CC

4CG.GC

5CD.G0

7CC.DG

IOCO.DD

EC

0.0836

0. 1439

0.2156

0.2857

0.3689

D.427G

0.4792

0.5765

D.7I62

EM

EC

0825

I37 1

1982

2698

3622

4228

4 760

0.5746

0.7150

CRO 50. EM

L EC

50.00

ICO.00

15C.00

2C0.00

3CC00

400.00

500.00

7CD.00

I00C.00

0.0817

0.1317

D. 1823

0.2455

D.3494

0.4 146

0.4699

0.5707

0.7128

FRACT

0.5432

0.2342

0.1461

0.1355

0.1446

0.1571

0.1687

0.1889

D.2I38

0.0253

FRACT

0.6878

0.3555

0.1816

0.1459

D.I47D

0.1583

D.1694

0.1892

0.2140

0.D253

FRACT

0.7549

0.4418

H.2I88

0.1571

0.1496

0.1595

0.1 702

0.I 896

D.2I4I

0.0253

FRACT

0.8189

0.5523

0.2874

0.1812

0.1548

0.1621

0.I 718

D.1904

0.2145

FRACTM

0.5432

0.2260

0.D839

0.0327

0.CD94

0.0050

O.C033

o.cai7

a.aao8

RMOE

0.D808

D.0233

0.0022

0.0003

o.aaao

o.oaoo

o.aaao

a.uaaa

-o.oaoo

EMU 5.00

FRACTM

0.6878

0.3540

0. 1494

C0629

0.0186

0.01DD

0.0065

0.DC34

0.0016

RMOE

0. 1650

0.0618

0.0107

caai i

o.aaai

0.0000

a.aaoa

a.oaoo

-o.aaoo

EMU 5.00

FRACTM

0.7549

0.4413

C 2004

D.0904

0.0276

0.0149

0.0098

o.aa5i

0.0023

RMOE

0.2494

0.098C

0.0254

0.0U28

0.0001

a.aaoa

o.aaoo

o.aaao

-o.uaao

EMU 5.00

FRACTM

D.8189

0.5521

0.2 786

0. 1376

C.0450

0.0245

C0162

0.0C84

0.C039

RMOE

0.4183

0.1684

0.D607

0.0099

0.0003

a.aaoa

0.0000

O.DODO

-o.aaoo

I I 0

RTOT

I.65067E GG

8.33Q32E-0I

6.43775E-0I

5.77I20E-CI

5.I892IE-0I

4.8437IE-0I

4.58066E-CI

4.18244E-GI

3.75617E-GI

RTOT

2.60369E an

I.03579E GG

6.9902DE-G1

5.96I45E-GI

5.23794E-UI

4.86796L-CI

4.59570E-CI

4.18955E-GI

3.75911E-GI

RTOT

3.556 70E aa

1.23854E aa

7.54266C-0I

6.1517nE-DI

5.28668E-U1

4.8922IE-0I

4.6I074E-0I

4.I9667E-GI

3.762G5E-0I

RTOT

5.46273E OC

I.64406E GG

8.64 75 7E-DI

6.53220E-0I

5.384 15C-GI

4.94070E-GI

4.64082E-C1

4.2I089E-GI

3.76793E-0I
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO ID. EM

50.00

100.00

150.00

200.00

3C0.00

4D0.0D

5DD.00

7C0.D0

IOOD.DO

CRO 20.

50.DO

10C.D0

150.00

2DD.D0

300.00

4C0.00

50D.00

7CD.D0

1000.OD

CRC 30.

EC

D. 1444

0.2003

0.2381

0.2647

0.3039

0.342D

0.382 7

0.4745

0.624 3

EM

EC

0.1435

0.1963

0.228 3

0.2518

0.2841

0.31.30

0.3424

0.4ID5

0.5467

EM

EC

0.0500

FRACT

0.3586

0.2463

0.2171

0.2099

0.2D69

0.2070

0.2085

0.2153

0.2299

0.0500

FRACT

0.4242

0.3174

0.2854

0.2746

0.2655

D.2587

0.2530

0.2463

0.2477

a.05nn

FRACT

EMU 5.DO

FRACTM

0.3586

0.2463

0.2171

0.1999

D.I73D

0.1535

0. 1362

0.1056

0.0714

RMOE

I.0110

0.452D

0.2433

0.1555

0.0795

0.0414

0.0206

0.GG42

0.0003

EMU 5.00

FRACTM

0.4242

0.3174

0.2854

0.2736

0.2486

0.2289

0.21 I 3

D.I 787

0.1321

RMOE

2.0346

0.9476

0.5551

D.3684

0.2097

0. 1267

0.0764

0.0238

0.0G22

emu 5.nn

FRACTM RMOE

I I

RTOT

I.86545E DO

I.09414E 00

8.67056E-GI

7.60098E-ai

6.45638E-0I

5.77653E-0I

5.29885E-0I

4.64577L-0I

4.02766E-0I

RTOT

3.I3589E 00

1.62037E OG

I.I88I2E 00

9.92897E-UI

7.95065E-0I

6.84532E-0I

6.I0558E-01

5.I5I37E-0I

4.3I623E-0I

RTOT

50.00 0.1432 0.4520 0.4520 3.0579 4.4C632E an

1DD.D0 0.1950 0.3538 0.35.38 1.4426 2.I4661E GG

I5D.D0 0.2254 0.3255 0.325 5 0.8644 I.509I8E GO

200.DO 0.2469 0.3159 0.3159 0.5901 1.2257GE CG

3DD.D0 0.2769 0.3075 a.2965 G.3464 9.44493L--Ul

400.00 D.3D22 0.2992 0.2783 0.2209 7.9141IE--Gl

500.00 G.3267 0.2907 0.2610 0.1437 6.9I25CE--Gl

700.00 0.3800 0.2765 0.2288 D.G574 5.65697E--Gl

I0DD.0D 0.4902 G.2664 0.1817 0.0086 4.60480E--Gl

CRO 5D. EM a.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

5D.DD 0. 1429 0.4771 0.4771 5.1051 6.94720E GG

10D.D0 G.I94G 0.3 909 C 3909 2.4314 3.I99G8E GG

150.00 0.22 31 0.3700 0.3700 1.4824 2. 1 5 1 3 1 E aa

20C00 0.243C 0.3653 0.3653 1.0357 I.69I29L 00

3CC00 0.2709 0.3625 0.3560 0.6238 I.24335E 00

4CC0D 0.29 3 3 0.3563 0.3430 0.4147 1 .0051 7E an

50D.00 0.3139 D.3475 0.328C 0.2860 8.52576E--01

700.00 0.3548 0.3281 0.2972 0.1388 6.66817E--Gl

10CC.00 0.4292 0.3045 0.2526 0.0386 5.18193F--Gl
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRC IC EM 0.1000 EMU 5.CD

L EC FRACT FRACTM RMOE RTOT

50.00 Q. 184 3 0.2250 0.2250 5.0697 3.4237IE UG
ICO.00 0.2285 0.2432 0.24 32 3.4453 2.5IC94E 00

150.00 0.2549 0.2636 0.2636 2.6850 2.09757E 00
2DD.00 0.2749 0.2803 0.2803 2.2128 I.83748E ac
300.00 0.3066 0.3046 0.3046 1 .6256 1.50360E OD

400.00 0.332 7 0.321 1 0-3211 1.2623 I.28755E 00
5C0.00 0.3559 0.3329 0.3329 1.0108 1.I3244E an

7CC.CD 0.3974 0.3481 0.348 1 0.6820 9.20672E -m
1000.00 0.4562 0.36D4 0.3604 C3964 7.26732E -01

CRC 20. EM 0.1000 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

5D.00 n.i84i 0.2394 0.2394 ID.1535 6.4I028E aa

IOC.00 0.2278 0.2634 0.2634 6.9172 4.59440E an
150.DO 0.2538 0.2888 0.2888 5.4D69 3.77599E aa
2DD.D0 0.2733 0.3101 0.3101 4.4694 3.26334E GG
300.DO 0.30 38 0.3421 0.342 1 3.3105 2.60897E ao
40D.CD 0.3285 0.3652 0.3652 2.5957 2.18870E ac
5D0.D0 C.3499 0.3827 0.3827 2.1042 1.889I8E ao

7CG.00 0.387D 0.4071 0.4C7I 1.4668 1 .48455L OG
I000.0D 0.4351 0.4286 0.4286 0.9237 1 .I2058L OG

CRC 3C EM O.IODO EMU 5.00

L EC FRACT FRACTM RMOE RTOT

5D.00 0. 1840 0.2446 0.2446 15.2378 9.39685E DO
IOC.00 0.2277 0.2710 C2710 10.3875 6.67787E aa
150.00 0.2534 0.2986 0.2986 8. 1275 5.4544IE on

200.00 0.2728 C3217 0.3217 6.7267 4.68920E DG

300.00 0.3029 0.3 574 0.3574 4.99 38 3.7I434E on

4DD.DD 0.3271 0.3836 0.38 36 3.92 88 3.08985C aa
50D.D0 0.3480 0.4040 0.4C40 3.1975 2.64592C an

7D0.0D 0.38 36 0.4337 0.4337 2.2513 2.G4843E on

IODCOD 0.4288 0.4619 0.4619 1.4480 1.5I444E UD

CRC 50. EM o.iaaa EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 18 39 0.2490 0.2490 25.4039 l.537aOE 01

1CC.0D 0.2275 0.2774 0.2774 17.3321 I.08448E Gl

150.00 0.2531 0.3069 0.3069 13.5712 8.81I25E OG
2CC00 0.2724 C3318 0.3318 11.2407 7.54091E GG

3C0.00 0.3022 0.3708 0.3708 8.3619 5.92508E DD
4GQ.00 0.3260 0.4001 0.4D0I 6.5954 4.892I6E DD

5CD.D0 0.3464 0.4234 0.4234 5.3834 4.I5940E 00

7CD.D0 0.3810 0.4588 0.4588 3.8179 3. 1761 9E OD
lODCOO 0.4240 0.4946 0.4946 2.4955 2.30214E 00

I 0
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS I I 0

CRO ID. EM 0.0253 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0817 0.5790 0.579D 0.0985 1.54526E ac

1CCOO CI 35 1 0.2367 D.2367 0.0368 7.68457E--01

150.00 0.2822 0.1214 D.09I6 0.0007 5.99443E--ai

200.OC 0.3410 0.1196 0.0348 o.aaai 5.44839E--01

30C.00 0.4D47 0.1354 0.U097 o.ouoo 5.00049E--01

400.00 n.4533 0.1512 0.D05I 0.0000 4.72474C--Ul

500.00 D.4992 0.1647 0.0033 o.aaao 4.50214E--CI

7C0.0C 0.5889 0.1869 0.0017 -o.aoao 4.I4520E--01

1000.00 0.7226 0.21 3D 0.0008 -O.DOOO 3.74235E--01

CRO 20. EM 0.0253 EMU 10.,00

L CC FRACT FRACTM RMOE RTOT

50.00 0.D811 0.716D C7160 D.1981 2.49828E DC

ICO.DD 0.I29D 0.3733 0.3733 0.0759 9.7I2I3E--Gl

15C.0D 0.2029 O.I 556 0.1556 0.0159 6.54689E--Dl

2DD.0D D.3186 0.1286 0.0672 0.0004 5.63864E--Ul

3DD.0D 0.3969 D.l377 0.DI93 0.0000 5.04923E--Ul

400.00 0.4487 D.l524 0.0102 o.aoao 4.74899E--ai

5CC.00 0.4959 0.1654 0.006 7 o.aaao 4.5I7I9E--Ul

7C0.0G 0.5869 D.l873 a.ac34 o.aaoo 4. I523IE--ai

10C0.00 D.7214 0.2132 0.0016 -O.OOOD 3.74529E--Ul

CRC 3D. EM 0.D253 EMU 10..DO

L EC FRACT FRACTM RMOE RTOT

5C.DD D.D809 D.7773 0.7773 D.2977 3.45I29E ao

1CC.GC 0. 1273 0.4629 0.4629 0.1145 1.17397E OD

I5D.0D 0.1803 0.2023 0.2023 0.04D6 7.09934E--Ul

200.CD 0.2988 D.l385 D.0970 o.aaii 5.82888E--Dl

300.00 0.3894 0.1401 0.0286 a.oaoo 5.09796E--ai

4DC.0O D.444 2 0.1536 0.DI52 o.oooa 4.77324E--ai

5CG.DC 0.4927 0.1662 D.aioa 0.0000 4.53223E--Dl

7cc.no 0.5849 D.l877 D.DD51 o.aaao 4.I5942E--ai

100C.0D 0.7203 0.2134 0.DD24 -O.OODO 3.74823E--Ul

CRO 5D. EM 0.0253 EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0807 D.8345 0.8345 0.4968 5.3573IE an

mo.aa 0.1259 0.5 7 32 D.5732 0.1916 I.57948E 00

15C00 0.1701 0.2825 0.2825 0.0817 8.20425E--Ul

2DD.DD 0.2668 0.1605 C 1489 0.0051 6.20938E--01

300.00 0.375Q D.l449 0.G468 o.oaoi 5.I9543E--Dl

400.00 0.4 35 3 0.1560 C0251 o.oooa 4.821 73fc--Gl

500.00 C.4862 D.l677 0.0165 O.OOOD 4.5623IE--Gl

7CC.00 G.5809 D.I884 0.C085 o.ooao 4.I7365E--Gl

10DD.00 0.7180 0.2 137 0.C039 -o.oaoo 3.7541 IE--Gl



-229-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 4 110

CRO 10. EM D.U500 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

5D.00 0.1431 0.3887 0.388 7 1.3879 I.70759E 00

100.OD 0.1949 D.2653 0.2653 0.6391 9.5373IF-01

150.00 0.2255 0.2215 0.2215 0.3 747 7.40225E-UI

2DD.00 0.2474 0.2015 0.2015 0.2500 6.44446E-0I

3D0.00 0.2848 0.1814 0.1814 0.1258 5.47694E-0I

400.00 0.3285 0.1709 0.1709 0.0583 4.93320E-0I

5DD.00 0.4291 0.1683 0.1683 0.0103 4.56422E-0I

700.OD 0.6103 0.1837 0.1238 0.0004 4.07429L-0I

1D0G.00 0.7730 0.2068 O.D797 O.ODOO 3.61840E-DI

CRC 20. EM 0.0500 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1428 0.4450 0.4450 2.7808 2.97802E 00
I0C.00 0.1937 0.3368 D.3368 1.2959 I.47997E DO
150.00 0.2226 0.2981 0.2981 0.7772 1.D6I29E 00

200.00 0.2423 0.2795 0.2795 0.5355 8.77245F-0I

3D0.00 0.2721 0.2569 D.2569 0.3008 6.97I2IE-DI
4DC00 0.2990 0.2395 0.2395 0.1812 6.00I99E-GI
500.00 0.3283 0.2257 0.2257 0.ID68 5.37095E-G1

7GC.00 0.4543 0.2114 0.2114 0.0121 4.57989E-UI
IDCC.OO 0.6634 0.2228 0.1475 0.0003 3.90696E-DI

CRC 30. EM 0.0500 EMU ICOD

L EC FRACT FRACTM RMOE RTOT

50.00 0.1427 D.4677 0.4677 4.1736 4.24846E OC
1GG.0D 0.1933 0.3708 0.3708 1.95.30 2.00621E CO

150.00 0.2217 0.3392 0.3392 1.1792 I.38235E CO
2CD.DG 0.2407 0.3250 0.3250 0.8202 I.1 IDU4E 00
300.00 0.2685 0.3064 0.3064 0.4742 8.46548L-DI
400.00 0.2919 0.2893 0.2893 0.3D03 7.07078E-0I
50C.0D 0.3149 0.2732 0.2732 0.1949 6.I7768E-0I
7CCD0 D.371I 0.2480 0.2480 0.0716 5.D8549E-0I

I00C.0O 0.5780 0.2400 D.2049 0.DDI9 4.I9553E-GI

CRC 50. EM 0.0500 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

5D.00 0.1427 0.4875 0.4875 6.9594 6.78934E DO
ICCOO 0.1930 0.40.38 0.4038 3.2661 3.05868E DO

150.00 0.2210 0.3825 0.3825 1.9823 2.02448E CO

2C0.00 0.2394 0.3757 0.3757 1.3895 I.57564E 00
3DD.00 0.2657 0.3672 0.3672 0.82DD I.1454DC UG
400.00 0.2869 0.3551 0.3551 0.5368 9.20837E-0I

500.00 0.3062 D.3405 0.3405 D.3675 7.791I3E-0I

700.00 0.3449 D.3ID9 0.3109 0.1772 6.D9669E-0I
I0CC.00 0.4385 C2782 0.2782 0.D345 4.77266E-UI
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 4 110

CRO ID. EM 0.0750 EMU ID.CO

L EC FRACT FRACTM RMOE RTOT

50.00 0.I7DI D.2857 D.2857 3.8828 2.458I8E OG

ioo.oa 0.2155 0.2754 D.2754 2.3U74 1.61360E CD

150.DD 0.2412 0.2823 0.2823 1.6618 I.29I23E GC

200.DD 0.2599 0.2891 0.2891 1.2957 1.I0877E ao

300.00 0.2889 0.2965 0.2965 0.8762 8.92505E--ai

4C0.00 0.3129 0.2979 0.2979 0.6352 7.6I247E--01

50G.00 0.3345 0.2959 0.2959 D.4778 6.7Q920E--ni

700.00 0.3750 0.2876 0.2876 0.2837 5.52908E--ai

loacoo 0.4407 0.2 7 36 0.2736 0.1268 4.501I9E--01

CRO 20. EM 0.D750 EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

50. DO D.I699 D.3075 0.3D75 7.7741 4.556 74E GG

IDO.OD 0.2150 0.3071 D.3D7I 4.6327 2.87371E aa

150.00 0.2403 0.3225 0.3225 3.34 74 2.23427E 00

200.OD 0.2585 0.3366 D.3366 2.6211 I.874I8E GO

300.00 0.2864 0.3559 0.3559 1.7915 I.45036E GO

4DD.00 0.3088 0.3662 0.3662 1.3187 1.I9565E GD

5DD.0D 0.3283 0.3710 0.3710 1.0112 1.022I5E GC

7C0.00 0.3626 0.3712 0.3712 0.6374 7.98975E--Dl

lODO.DD 0.4097 0.3601 0.36DI 0.3451 6.I0036E--Dl

CRO 30. EM 0.0750 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

5D.0D 0.1699 0.3156 0.3156 11.6654 6.65530E DO

ICD.OD 0.2149 0.3196 0.3196 6.9569 4.13381 fc ao

150.00 0.24DD 0.3389 0.3389 5.0330 3.I7732E aa

2CG.00 0.2581 0.3565 D.3565 3.9470 2.6396DE 00

300.00 0.2855 0.3822 0.3822 2.7075 2.00822E 00

4C0.00 0.3074 0.3982 0.3982 2.0012 1.630U6t OG

500.00 0.3263 0.4079 C4079 1.5436 I.37339L ua

7oo.oa 0.3589 0.4157 0.4157 0.9899 I.04504E a a

10D0.00 0.4015 0.4121 0.4121 0.5597 7.69954L--ai

CRO 50. EM 0.0750 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

50.00 D.1698 0.3224 0.3224 19.4494 1.08524E ai

ICC.00 0.2147 0.3302 0.33D2 1 1.6079 6.654D2E ao

150.00 0.2398 0.3532 0.3532 8.4062 5.0634IE on

2U0.00 D.2577 0.3745 0.3745 6.5975 4.I7043E GG

30D.00 0.2849 0.4067 0.4067 4.5383 3.12393E CD

4CD.DD 0.3063 0.4288 0.4288 3.3674 2.49888E GD

500.00 0.3247 0.4441 0.4441 2.6096 2.07586E oa

700.00 0.3560 0.4624 0.4624 1.6934 I.537I8E OD

laoo.oo 0.3955 0.4709 0.4709 0.9871 1.08979E GO
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 5 0 10

CRO 10. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 D.D553 0.6684 0.6684 0.4048 3.39767E OU

ICC.00 0.0996 0.4847 0.4844 0.0728 I.49574L DO
150.00 0.1456 0.2464 0.2437 0.0407 9.26485E-01

200.00 0.1968 0.1456 0.1135 0.0124 7.3I04IE-DI

3DD.00 0.2721 0.1288 0.0293 0.0011 6.I069IE-GI

4C0,00 0.3174 0.1427 0.0135 0.0D02 5.64756E-0I

500.00 0.3548 0.15 72 0.D088 D.0D01 5.34120E-D1

7DD.00 0.4216 0.1821 0.0049 O.ODOO 4.89972E-UI

10C0.0D 0.51 18 0.2089 0.D024 D.OOOO 4.44664E-GI

CRO 20. EM 0.0253 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

5C.0D 0.0530 0.7451 0.7451 0.9052 5.99340E 00

IDC.00 0.0930 0.6375 0.6374 0.1464 2.27254E aa

150.00 0.1320 0.3 785 0.3781 0.0893 1.17954E an

200.00 0.1754 0.2D1 I 0.1891 0.0411 8.2I682E-0I

3Q0.00 0.2579 O.I 360 D.0558 0.0035 6.29I88E-0J
400.DO 0.3D92 0.1451 D.0266 0.0U06 5.72511E-QI
50C0D 0.3486 0.1585 0.DI75 0.0001 5.38871E-0I
7DD.00 0.4175 0.1826 0.0097 0.0000 4.92371E-QI
IODD.OD 0.5093 0.2092 0.0049 0.0000 4.45749E-UI

CRO 30. EM 0.0253 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 D.0522 0.7752 0.7752 1.4079 8.58913E DD

1DD.00 0.0908 0.7125 0.7124 0.2200 3.D4934E 00
150.00 D.I273 0.4662 0.4660 0. 1360 1.43259E DD
200.00 0. 1660 0.2534 0.2472 0.0731 9. 12323E-0I

300.00 0.2462 0.1441 D.D792 0.0076 6.47684E-0I

400.00 0.3014 0.1476 0.0391 0.0012 5.80266E-GI
500.00 0.3427 0.1599 0.0260 0.0003 5.43622E-C1

70D.0D 0.4134 0.1832 0.0145 a.uuao 4.94770L-G1

1000.00 0.5069 0.2095 0.CO 7 3 0.0000 4.46834E-0I

CRO 50. EM 0.0253 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.0517 0.8013 0.8013 2.4137 1.378U6E 01

10D.O0 0.0890 D.7865 0.7865 0.3674 4.60293b DD

15D.0D 0.1235 0.5735 0.5734 0.2282 I.93869L GO
200.00 0.1580 0.3377 0.3348 0.1366 I.D936DC GO
300.00 0.2295 0.1623 0.1178 0.0210 6.84678E-0I

4D0.00 0.2873 0.1534 0.D625 0.0D3I 5.95776E-0I
500.00 0.3313 0.1628 D.Q424 0.0007 5.53I25E-UI
70C.00 0.4055 0.1843 D.D24D 0.0000 4.99569E-GI

10CC.OO 0.5019 0.2ID0 0.DI2I o.uaoa 4.49GC4E-0I
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EFFfcCTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 0 I

CRC IC. EM n.osoo CMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0973 D.4670 0.4670 1 .5000 3.55335E ua

1C0.00 D. 1514 0.2874 C2e69 0.9173 1.9064GE aa

150.00 0.1832 0.2248 D.2103 0.6218 I.364C4E uu

200.00 0.2044 0.2066 0. 1819 0.4596 1.I2843E aa

3CC.00 0.233n U.2032 0.1675 0.2944 9.I2GG7E--Gl

40C.D0 0.2557 0.2076 D. 164.3 C2G41 7.96273E--01

500.00 0.2770 0.2123 0. 161 7 0.1446 7.17494E--01

7DD.DD 0.3201 0.221 7 C 1539 C0712 6.I2963L--01

10CC00 0.3941 0.2362 0.1350 0.G203 5.I9446C--01

CRC 20. EM 0.0500 CMU 3.GG

L EC FRACT FRACTM RMOif RTOI

50.00 0.0966 0.5223 0.522 3 3.G038 6.34914E GG

IOC.00 0. 1487 0.3445 D.3445 1.8675 3.I0334E OU

15C.0D 0.1804 0.275H 0.2665 1 .2786 2.D5631E an

2DCDD 0.2009 D.2542 U.2387 0.9557 1.61564E GC

300.DO 0.2272 0.2 501 0.2268 0.6315 1.2300 IE GG

4CC.0D 0.2468 0.2 542 0.226C 0.4570 1.0341 IE GO

5DC.00 0.2642 0.2575 0.2249 0.3420 9.G4866E--Gl

7cc.no 0.2972 C2614 G.2I94 0.1972 7.39QG4E--Gl

1000.GD 0.349 1 0.2 65 3 0.2052 0.0823 5.97425L--01

CRO 30. EM 0.D5GG EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.OD 0.0964 0.5438 0.54 38 4.5075 9. I4493E DC

100.00 0. 1478 0.3700 0.3 700 2.8187 4.30028E DO

15D.0D 0. 1 793 0.3000 0.2940 1.9367 2.74859E an

200.00 0. 1996 0.2800 0.2685 1.4535 2.I0286E GG

300.00 0.2251 0.2783 G.2607 0.9712 I.548C1E OG

4C0.00 0.2435 0.2842 G.2628 0.7138 I.27I94E DC

500.00 0.2595 0.2885 0.2638 0.5445 I.09224E OG

7CC.00 D.2887 0.2924 0.26G9 0.3317 8.65Q45E--01

10DC.D0 0.3316 0.2926 C.249D 0.1597 6.754U3E--ni

CRC 50. EM 0.G5G0 CMU 3. GO

L EC FRACT FRACTM RMOE RTOT

50. DG 0.D962 0.5623 0.562.3 7.5152 I.47365E Gl

ICC.00 C 1471 0.3938 0.3938 4.7198 6.69416E CG

J5C00 0. 1785 0.3 251 0.3213 3.2533 4.I33I3E on

200.00 0. 1985 0.3072 0.2997 2.4499 3.D7729E GD

3DD.DD 0.2233 0.3103 0.2983 1.6524 2.I84G2C OU

40D.D0 0.2407 0.32Q3 0.3056 1.2294 1.74762L GC

5D0.D0 0.2556 0.3277 Q.3107 0.9524 I.46698E CG

700.00 0.2817 0.3353 0.3135 0.6051 1.11713C CC

100C.DD 0.3175 D.3357 0.3064 0.3242 8.31 36nE--CI
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO 10. EM 0.D750 EMU 3.GO

2BW

L EC FRACT FRACTM RMOE RTOT

50.00 D.I20D 0.2866 0.2866 3.7359 4.29028E UO

1CD.D0 D. 1687 0.2088 0.2D88 2.5341 2.79380E DD

15D.00 D. 1963 0.2013 0.2013 1.9253 2.22426E DO

2CC00 0.2)50 0.2086 0.2086 1.5760 1.924I5E DO

30D.0D 0.2403 0.2293 0.2228 1.2067 1.58309E OG

4C0.00 0.2593 0.2466 0.2325 C9859 1.37I22E GG

5DD.0D 0.2760 0.2604 0.2402 0.8227 I.2I82GC an

7CD.00 0.3056 0.2809 0.251 3 0.5922 1.G0559E GG

1000.00 0.3457 0.3017 0.2608 0.3740 8.0621It--Gl

CRO 20. EM 0.0750 EMU 3.ao

L EC FRACT FRACTM RMOE RTOT

50.00 D. 1196 0.3095 0.3095 7.4775 7.93430E GO

100.00 0.1678 0.2313 0.2313 5.0986 4.962I6E UG

150.DO 0. 1945 0.2249 0.2249 3.9027 3.84I24E aa

200.00 0.2123 0.2339 0.2339 3.2210 3.257I6E OG

300.DO 0.2366 0.2581 0.2550 2.4769 2.60290E OG

4DD.0D 0.2549 0.2790 D.2714 2.03 75 2.20283E GG

500.00 0.2706 0.2960 0.2847 1.7148 1.9175DE ua

7G0.0G D.2978 0.3222 0.3050 1.2620 I.52728E aa

IOCD.DO 0.3330 0.3493 0.3252 0.8366 1 . I69 74E GC

CRC 30. EM 0.D750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

5D.0D a. 1195 0.3 180 0.3180 1 1.2188 1.15783E Dl

1CC.00 0. 16 75 0.2401 D.2401 7.6631 7. I3052E GO

150.00 0.1940 0.2.346 0.2 346 5.8792 5.45822E GG

2DC.0U n.2114 0.2446 0.2446 4.8656 4.59017E GG

3ca.an C.2 354 0.2708 0.2689 3.7484 3. 62271E OC

400.00 C.2534 0.2938 0.2886 3.0909 3.03445E OG

5DC.0D G.2688 0.3 129 0.3050 2.6086 2.6I680E 00

7GG.D0 G.295I 0.3427 0.3305 1.9347 2.04897E OD

1DDG.0G 0.3286 0.3752 0.3578 1.3029 1.53327E ao

CRO 50. EM 0.0750 EMU 3.00

L CC FRACT FRACTM RMOE RTOT

5C.00 a. 1194 0.3251 0.3251 18.7017 I.88664E Dl

100.00 0. 1672 0.2477 0.2477 12.7923 1. I4672E 01

15G.00 0.1935 C2432 0.24 32 9.8321 8.69217E DC

2CC0C 0.2107 0.2543 0.2543 8.1532 7.25618E DD

3oa.aa 0.2343 0.2826 0.2815 6.2924 5.66233E GO

40C.CC 0.2521 D.3G78 0.3046 5.1987 4.69768E GD

500.00 0.2672 0.3291 0.3241 4.3980 4.GI54IE GD

7CC.0D 0.2929 0.3635 0.3558 3.2800 3.09235E GG

lOCCOG 0.325 1 0.4024 D.39I2 2.2370 2.26032C GD

I G
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 0 I 0

CRO IC EM D.iaoa LMU 3.0D

L EC FRACT FRACTM RMOE RTOT

5D.00 0.1319 0.199 1 C 1991 6.2154 5.09034b oa

100.00 0.1777 0.1693 C 169.3 4.5995 3.7I825E ac

15C.00 0.2030 0.1770 0. 1770 3.7725 3.I3I25E GG

20D.00 0.2206 0.1903 C 1903 3.2576 2.78438E 00

300.00 0.2467 0.2168 0.2168 2.5966 2.34 7 32E OG

400.00 0.2678 0.2397 0.2397 2.1559 2.05560E DO

5CG.00 0.2864 0.2599 0.2599 1.8274 I.8369DE OG

7CC.00 0.3176 0.2945 0.2892 1.3984 1.52179E 00

1000.OD 0.3563 0.3349 0.3184 0.9944 1 .2I287E 00

CRO 20. EM 0.1000 EMU 3.0D

L EC FRACT FRACTM RMOE RTOT

50.00 0.1316 0.2104 0.2104 12.4385 9.6I567E OC

1DD.D0 0.1771 0.1807 0.1807 9.2257 6.88488E DG

150.OD 0.2020 0.1898 0.1898 7.5873 5.72255E GO

200.00 0.2192 0.2046 0.2046 6.5697 5.03926E 00

30D.0D D.2444 0.2342 0.2342 5.2672 4.18346E ac

40C00 0.2645 0.2599 0.2599 4.4D42 3.6I599E ao

5CC.00 0.2819 0.2825 0.2825 3.7645 3.I9295E GO

7C0.0D 0.3115 C3216 D.3I96 2.8976 2.58787E cn

IOCCDG 0.348 1 0.3695 0.3610 2.0963 2.00I22E GC

CRO 3D. EM 0.1000 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.1316 0.2144 0.2144 18.6616 1 .4141 OF Gl

1CC.0D 0.1770 D.1849 0.1849 13.8518 1.005I5E 01

150.00 0.2017 0.1946 0.1946 11.4GC5 8.3I385E aa

200.00 D.2I87 0.2101 0.2101 9.88ID 7.294I4E aa

300.00 0.2437 0.2410 0.2410 7.9377 6.0I960C OG

400.00 0.2634 0.2679 U.2679 6.6525 5.17639E GD

5DD.D0 0.2804 0.2918 0.2918 5.7U00 4.549GDE GG

7CC.00 0.3095 0.333 1 0.3319 4.3982 3.65395E DD

I0C0.00 0.3453 0.3849 0.3792 3.2001 2.78957E GG

CRC 50. EM a.iooa EMU 3.an

L EC FRACT FRACTM RMOE RTOT

5C.00 0.1315 C21 78 0.21 78 31.IU75 2.31917t 01

ICG.00 0. 1768 0. 1885 0. 1885 23.1039 I.63848E Gl

150.00 0.2015 C 1 987 0. 1987 19.0293 1.34965E Gl

2C0.nn D.2I83 0.2149 0.2149 16.5013 1.18039L Gl

3C0.0D 0.2431 0.2469 0.2469 1 3.2788 9.69189E ao

400.00 D.2625 0.2749 C2749 11.I486 8.297I9E uo

500.DO 0.2 79 3 0.2999 0.2999 9.5 724 7.261 IDE a a

7C0.00 0.3D78 0.34.35 0.3429 7.40G9 5.7861 IE GG

10D0.00 D.34 30 G.3990 D.3955 5.4IG3 4.36626E CG
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHFRES 2BW 5 G I 0

CRC IC EM Q.0253 EMU 5.GO

L EC FRACT FRACTM RMOE RTOT

50.00 D.D522 0.6568 D.6568 0.4827 3.37756E ac

100.00 0.0937 0.4848 0.4848 0.0733 1 .49377E GG

150.00 D.1456 0.2462 0.2437 C 0407 9.26239E--Gl

2CCDD 0.1968 0.1456 D.1135 D.0124 7.31005E--Gl

3CD.0D 0.2721 CI 288 0.G293 o.oaii 6.1G690E--Ul

4CD.0D 0.3174 C 1 427 CGI 35 0.0002 5.64756E--Gl

5DC0D 0.3548 CI 572 G.0D88 caoai 5.34I2DE--01

700.00 0.4216 0.1821 0.CG49 o.oaoo 4.89972E--Gl

10CD.00 0.51 18 0.2089 C0024 o.aoao 4.44664E--01

CRC 20. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.D515 0.7384 0.7384 0.9989 5.97328E GO

100.00 0.0898 C6378 0.6378 C 1471 2.27057E GO

150.DO 0. 1320 0.3784 0.3782 0.0893 1.17929E ac

200.00 0. 1754 0.2010 0. 1891 0.04 11 8.2I645E--Gl

3ocoa 0.2579 0.1360 C.G558 D.0C35 6.29I87E--Gl

4C0.00 0.3092 0.1451 0.0266 C0006 5.7251IE--Gl

5ac.Go 0.3486 0.1585 0.0175 o.aaai 5.3887IE--01

7CC.00 0.4175 0.1826 0.0097 a.caoa 4.9237IE--01

iocc.no D.5D93 0.2092 D.0C49 o.oaoo 4.45749E--Gl

CRO 3D. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.GG 0.0513 0.7705 0.7705 1.5151 8.5690IE OG

ICG.CO 0.0886 0.7127 0.7127 0.2210 3.04 7 36E GO

150.GQ D. 1273 0.4661 0.4661 0. 1360 I.43234E GG

200.00 D.1660 0.2 5 33 D.2472 D.D73I 9.12286E--01

3CC00 0.2462 0.1441 0.0792 0.0U76 6.47683E--01

4DC.0D 0.3014 G.I 476 0.G39I 0.0CI2 5.80266E--ai

500.00 G.3427 CI 599 0.0260 a.aao3 5.43622t--01

70D.0D 0.4134 0.1832 0.GI45 o.oaoo 4.94770L--rn

IDDCOD D.5069 D.2G95 CCG73 O.ODOO 4.46834E--Gl

CRO 50. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOC RTOT

50.00 a.05i i 0.7984 0.7984 2.5483 I.376G5E 01

iccao 0.0877 0.7867 0.7867 0.3688 4.60096E ua

150.00 0.1232 0.5734 C.5734 0.2283 1.93844E GG

2C0.00 0. 1581 0.3377 0.3348 0. 1366 I.09357E a a

300.00 D.2295 0.1623 0.1178 0.02)0 6.84677E--01

400.00 H.2873 0.1534 0.0625 D.DD3I 5.95776E--ci

50C00 0.3313 0.1628 0.D424 0.0007 5.53I25E--Gl

70D.0D D.4055 0.1843 0.C240 a.uaaa 4.99569E--Ul

10DC0D 0.5019 0.2100 0.0121 0.0000 4.49GG4E--Ul
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 5 Q I 0

CRC 10. CM D.050D EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.D963 a.4853 C4853 1.8388 3.4I490C aa
100.00 0. 1476 0.2941 0.2941 1.1066 1.80013E OD
150.00 0. 1812 D.2167 0.216 7 0.7049 I.28063E OC
200.00 0.2043 0.1931 0. 1931 0.4912 1.06174E 00
3C0.00 0.2380 0.1886 0. 1886 0.28ID 8.67490E -Dl
400.00 0.2633 0.1960 0.1854 0.1847 7.65288E -ai

5QC.00 0.2843 0.2036 0.1775 0.1306 6.95298L -Ul

700.OD 0.3270 0.2 168 0.1624 0.D643 6.00914E--01

1000.00 0.4001 0.2342 0.1379 0.DI83 5.I42G5E -Ul

CRO 20. EM 0.05GD CMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0961 n.5336 0.5336 3.6789 6.21 G70E UD

100.00 0.1468 n.35in 0.3510 2.2246 2.997G7E GO
150.00 0.1791 0.2721 0.2721 1.4408 1.9729IE ao
2GCDD 0.2005 0.2470 0.2470 1.0301 I.54895E GG

300.00 0.2285 0.2405 0.2405 0.6386 1.18549L OD

4C0.00 0.2505 0.2453 0.2449 0.4.363 I.003I2E GG
500.00 0.2678 0.2503 0.2399 0.3267 8.82670C--Gl

700.00 0.3004 C2568 0.2287 0.1888 7.26955E--Gl

1000.00 0.3520 0.2 630 0.2095 0.0788 5.92I84C--Gl

CRC 30. EM 0.0500 EMU 5.0D

L EC FRACT FRACTM RMOC RTOT

5D.00 0.0961 0.5519 0.5519 5.5189 9.00649E G[]
IDD.00 0.1465 0.3755 0.3755 3.3425 4.1940 IE GC

150.00 0.1784 0.2988 0.2988 2.1762 2.665I8E GG

200.OD 0.1992 0.2753 0.2753 1 .5683 2.03617L UO
300.00 0.2257 0.2714 0.2714 0.9935 I.5035DE OC

4DD.00 0.2455 0.2774 C2774 a.7oaa 1.24096C OG
50D.00 0.2618 0.2829 0.2772 0.5288 I.070G4E au

700.00 0.2907 0.2885 0.2696 0.3229 8.52975E--Dl

1000.00 0.33 33 0.2904 0.2534 0.1559 6.7ni62C--01

CRC 50. EM 0.0500 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50. DO 0.D96G 0.5674 0.5674 9.1992 1 .45901E Gl

100.00 0. 1463 0.3977 0.3977 5.5787 6.58789E UG

i50.no C 1779 0.3249 0.3249 3.6469 4.04973C UG

200.00 0.1982 0.3047 0.3C47 2.6432 3.0I060E ac
3CD.DD 0.2236 0.3062 0.3062 1.7013 2.I3950E an

400.00 0.2417 0.3158 C 31 58 1.2267 I.7I663E OG

5G0.00 0.2569 0.3238 0.3214 0.9366 I.44478E ac

700.00 0.2829 C3324 0.3209 0.5963 1.I05G8E an
lODcaa 0.3184 C3340 0.3104 0.3203 8.261I9E-•Gl



-238-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES

CRO 10. EM 0.0750 EMU 5.00

2BW o i a

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1197 0.2960 0.2960 4.7819 4. I4923C an

100.00 0.1679 0.2160 0.2I6C 3.2272 2.662G7E CG

150.00 D.I947 D.2064 0.2064 2.4439 2.101I3E GG

20C.00 0.2125 0.21 1 7 0.21 17 1.9961 I.80897E GG

3CC.00 D.2377 0.2280 0.228G 1.4751 I.48204E GG

4CC.00 0.2575 0.2422 G.2422 1.1562 I.28227E GG

500.00 0.2750 0.2535 0.2535 0.932D 1.13968E GO

7CC.00 0.3067 0.2708 0.2708 0.6303 9.43879E--Gl

IO0C.OO D.3529 0.2898 0.2898 0.3575 7.6238DL--Gl

CRC 2D. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1 195 0.3149 0.3149 9.5680 7.79325E GC

100.00 n. 16 74 0.2360 0.2360 6.4753 4.83043E GO

150.DO D.19 38 0.2287 0.2287 4.9236 3.7181 IE ao

2CC.DD D.2I11 0.2367 0.2367 4.0387 3.14197E GO

3GC.C0 D.2352 0.2587 0.2587 3.0125 2.50I85E GC

4CC.0Q 0.2537 0.2778 G.2778 2.3876 2.11389E CG

5CC.GQ 0.2698 0.2934 G.2934 1.9508 I.83898E GG

7CC.00 0.2977 0.3172 0.3172 1.3701 I.46557E DD

icccao 0.3346 0.3425 0.3425 0.8561 1.12591E 0 (J

CRO 30. EM 0.0750 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1 194 0.3218 0.3218 14.3539 I.14373E 01

1CD.DD C 1672 0.2434 0.2434 9.7250 6.99879E DG

15C.00 D. 1935 0.2375 0.2375 7.4027 5.33509E CG

200.00 0.2106 0.2468 D.2468 6.0813 4.47498E GO

3CD.00 0.2344 D.27I7 D.27I7 4.5486 3.52165b CG

400.00 n.2525 0.2 9 35 0.2935 3.6178 2.94550b GG

500.OD 0.2681 0.31 16 0.3116 2.9681 2.53828L GC

7C0.00 0.2948 0.3399 0.3399 2.1072 I.98725E GO

loaa.oo 0.3293 0.3706 C3706 1.3503 1.48944E on

CRO 50. EM 0.D750 EMU 5.00

L FC FRACT FRACTM RMOC RTOT

50.0D D.1194 0.3275 D.3275 23.9254 1.87253b 01

IDG.DO a. i67i 0.2499 0.2499 16.2229 1.I3355E Ul

150.00 0. 1932 0.2451 C2451 12.3613 8.56904E an

2DD.0D 0.2IU2 U.2558 0.2558 10.1651 7.14099b GO

3DD.0G 0.2337 0.2834 0.2834 7.6217 5.56I27E GO

4C0.0D 0.2516 0.30 78 0.3078 6.0788 4.60874E ao

500.00 C2668 0.3286 0.3286 5.0025 3.93689E GG

7C0.00 0.2927 D.362D 0.362D 3.5798 3.03063E GG

10DD.0D 0.325 3 0.3998 D.3998 2.3354 2.2I649E ac



-239-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 5 0

CRC IC EM U.inOO EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1 3 1 8 0.2U40 0.204G 8.0154 4.96359E OG
IDD.OD D.1774 0.1739 0. 1739 5.9254 3.59553E GG

15C.00 0.2024 0.1818 C 1818 4.8528 3.0I240E GO

20C0D 0.2197 0.1952 0.1952 4.1839 2.66929E GC

3CC00 0.2452 0.2216 0.2216 3.3232 2.23935E an

4C0.00 0.2655 0.2440 0.244D 2.7513 1.95426E CG

5DC0D 0.2832 0.2632 0.2632 2.32 74 1.74175E an

700.00 0.3139 0.2950 0.295U 1.7269 1.43783b aa

IDC0.00 0.354 1 0.3321 0.3321 1 . 1523 1 .I43U8E GO

CRC 20. EM o.iaoa EMU 5.DO

L EC FRACT FRACTM RMOb RTOT

50.00 0.1316 D.2131 0.2131 16.0383 9.48892E on

IOC.00 0. 1770 0.1834 0.1834 1 1.8746 6.762I6E GG
15C.D0 0.20)8 0.1927 C 1927 9.7432 5.60371b GG

2GD.00 0.2187 0.2077 0.2077 8.4149 4.92417b GC

300.OD 0.2437 0.2373 0.2373 6.709D 4.07549E on
4DD.0O 0.2634 0.2629 0.2629 5.5775 3.5I465E DG

500.00 0.2803 0.2852 0.2852 4.7409 3.09780b GC
7CC.00 0.309 5 0.32 31 0.32 31 3.5595 2.50391b OG

I00C.00 0.3466 0.3693 0.3693 2.4342 1.93I43E CD

CRC 3D. EM 0.1ODO EMU 5.DD

L EC FRACT FRACTM RMOE RTOT

50.0D 0.1315 0.2163 0.2163 24.0612 I.4DI43E Gl

100.00 0. 1769 D.1869 C 1869 17.82 39 9.928 79E on

15C.0D 0.2015 D.I967 0. 1967 14.6336 8.1950IE an

200.00 0.2184 0.2124 0.2124 12.6449 7. 1 7905E GG

30D.D0 0.2432 0.2433 C2433 10.0939 5.91 I63E GO

400.00 0.2626 0.27D2 0.2702 8.4043 5.075U5E 00

500.00 0.2794 0.2938 0.29 38 7.1550 4.45385E CD

7CC0D 0.308 1 0. 3.344 D.3344 5.3915 3.56999E GG

1DGC.0D 0.3442 0.3851 0.385 1 3.7148 2.7I977E no

CRC 50. EM n.lODG LMU 5.an

L EC FRACT FRACTM. RMOE RTOT

50.on 0.1315 C2189 0.2189 40.1082 2.3D649E Gl

1DD.CD C 1767 0.1897 0.1897 29.7235 1 .62621b Gl

150.DO 0. 2013 C20G0 D.20DD 24.4154 I.33776E CI

200.00 0.2182 0.2162 0.2162 21.1077 1.I6888E Ul

300.00 0.2428 0.2484 0.2484 16.8661 9.58391b 00

4GD.00 0.2621 0.2766 0.2766 14.0539 8.I9585E DO

5CQ.00 0.2787 0.3013 0.3DI3 11.9805 7.I6595E GG

7CC.00 0.3069 0.3445 0.3445 9.0548 5.7Q2I5E GG

I0DD.00 0.3424 0.3994 0.3994 6.2744 4.29647E GU



-240-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW

CRO 10. EM 0.0253 cmu in..00

L EC FRACT FRACTM RMOE RTOT

50.00 D.D51D D.6841 0.6841 0.6499 3.2I03IE GO

100.00 0.0876 C5264 0.5264 C0884 1.375G9E GO

150.00 0.12 39 0.2658 U.2658 0.0526 8.36424E--CI

20D.00 0.1782 0.1 188 0.1188 0.0214 6.60303F--Gl

300.00 0.3186 0.1150 0.0326 D.DU02 5.63 7 73E--ai

4DD.D0 0.3577 0.1345 0.0145 o.oaai 5.3I93 7E--Gl

500.00 0.3884 CI 519 0.0D93 o.oooa 5. I043IE--Gl

7CC.CD C 4450 0.1793 0.DD5D 0.0000 4.769G2E--Gl

1DDD.0D 0.5255 C2073 0.G025 o.oooa 4.3884IE--Gl

CRO 2D. EM 0.0253 LMU ia..DO

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0509 0.7558 0.7558 1 .3068 5.806G3E GG

1CC.0G 0.0870 0.6728 0.6728 0.1769 2.15188b 00

15C.CC 0.1208 0.4079 0.4C79 0.1057 1.08948E GG

2UC.GG 0. 1578 D.l949 0.1949 0.06 13 7.50943E--Gl

3CC.00 0.2991 0.1196 0.G628 D.0GQ9 5.8227CE--01

4CC.00 0.3476 CI 361 0.G286 0.0002 5.39692E--Ul

5CC.00 C381 3 0.1528 0.0184 o.aaoo 5.15182E--Dl

7CC.00 0.4405 D.)798 O.DIDD o.aaao 4.793GIE--01

IOCCOG 0.5229 0.2076 0.C049 a.oaoo 4.39926b--Gl

CRO 30. EM D.D253 EMU ID..ao

L EC FRACT FRACTM RMOE RTOT

5C.DD 0.D5D9 0.7832 0. 78.32 1.9640 8.4QI76E an

lccac 0.D868 0.7415 0.741 5 0.2655 2.92868C GO

150.00 0. 1 198 0.4965 D.4965 0.1587 1.34253E 00

200.00 D. 1534 G.2576 C2576 D.D968 8.41584C--01

30C00 0.2820 0.1252 0.09D3 0.GG24 6.0Q767E--Ul

4C0.0C 0.3 379 0.1379 G.G422 0.0003 5.47447E--01

5CG.0G D.3744 D.l538 0.0273 O.OGOI 5. I9934E--Gl

7CC.00 0.4362 D.l80 3 D.0149 a.oaao 4.81701b--Ul

loccna 0.52D3 D.2D79 0.GD74 COODD 4.4 1011F--Gl

CRC 50. EM 0.0253 EMU 10..GO

L EC FRACT FRACTM RMOE RTOT

5C.00 0.0509 0.8066 D.8D66 3.2 780 I.359 32L 01

lacoa 0.0866 0.8074 D.8074 0.4426 4.48227E an

150.00 0. 1 190 0.60D9 D.6DG9 0.2647 I.84863E GG

2DD.0D H.150 3 0.3505 U.3505 0.1662 I.02286C CG

300.00 a.255n 0.1391 C 1368 0.0G96 6.37760E--Gl

400.00 0.3201 0.1421 0.0680 o.oaia 5.62957E--Gl

5GD.D0 D.3612 0.1560 0.0447 0.0U02 5.29437b--CI

7C0.0D D.4276 C 1 81 3 0.C246 n.aaoo 4.86499F--Gl

1000.00 0.5152 0.2n85 Q.UI22 o.aoao 4.4318IL--Gl



-241-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM1 SPHERES 2BW 5 n

CRO ID. EM 0.0500 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

50.00 0.D96I D.512D 0.5120 2.5833 3.23661E un

100.00 0. 1468 D.3229 0.3229 1 .5508 I.62948E OU

150.00 0. 1792 0.24C6 0.24D6 0.9967 1.11722E GO

200.00 0.2D06 0.2 118 0.21 18 0.7070 9.05188b--Gl

3DD.00 D.2287 0.1976 0.1976 0.4314 7.23629F--01

4DC00 0.2508 0.1947 0.194 7 0.2902 6.32873C--Dl

5DC.00 D.2722 0.1935 0.1935 0.1982 5.73227E--Ul

700.00 0.3245 0.1941 0.1941 0.0799 4.967C4E--Gl

I0C0.00 0.5461 0.2102 0.1798 0.0GI3 4.31159E--01

CRO 2D. EM 0.0500 EMU 10. GO

L EC FRACT FRACTM RMOE RTOT

50.00 0.0960 0.5493 0.5493 5.1676 6.03241E 00

ICCOD 0.1464 0.3711 0.371 1 3.1097 2.8264IL OG

150.00 0.1782 0.2920 0.292D 2.0146 1.8094 9E 00

2CC00 0.1987 0.2657 D.2657 1.4462 1.3924DE on

30Q.0D 0.2244 0.2556 0.2556 0.91 17 I.04I63E OG

4C0.00 0.24 31 0.2546 0.2546 0.6429 8.70709b--Gl

5D0.0U 0.2597 0.2532 0.2532 0.4721 7.6Q599E--Gl

7CC.00 0.2915 0.2479 0.2479 0.2635 6.22745E--01

IODCDO 0.3489 0.2406 0.2406 0.0948 5.09138fc--Gl

CRC 3D. EM 0.0500 EMU 10. GO

L EC FRACT FRACTM RMOE RTOT

50.00 0.D960 0.5630 0.5630 7.7519 8.82820b OG

ICO.00 0.1462 0.3906 0.3906 4.6689 4.023 55E GG

150.DO 0. 1778 0.3 150 0.3150 3.0325 2.50176E UG

200.00 0.1980 D.29I6 0.2916 2.1858 I.87962E GO

30D.OO 0.2231 0.2866 0.2866 1.3914 1 .35964E GG

4CC.00 0.2408 0.2895 D.2895 0.9939 I.1Q855E GO

50C.00 0.2561 0.2906 0.2906 0.7429 9.47970E--01

70C.00 0.2838 0.2869 0.2869 0.4405 7.48 786E--01

1000.00 0.3257 0.2760 0.276G 0.2035 5.871I6E--01

CRC 50. EM 0.0500 CMU 10. DD

L EC FRACT FRACTM RMOE RTOT

50.00 0.0960 D.5744 0.5744 12.9207 1 .44I98E Gl

iDC on 0. 1462 0.4D78 0.4C78 7.7861 6.41723E on

150.00 0.1775 D.3364 0.3364 5.0689 3.8863 IE GG

20D.0D D.I976 0.3172 0.3172 3.6623 2.854D4E GG

3D0.00 0.222D 0.319 1 0.3191 2.3501 I.99564E 00

4CC00 0.2390 0.3280 0.3280 1.6950 1.58422E 00

5DD.00 0.2534 0.3 339 0.3.339 1 .2834 1.322 71b CG

700.00 0.2783 0.3 368 0.3 368 0.7908 1.00087b GO

IOGD.DO D.3I24 D.329I C329I 0.4116 7.43073C--Ul



-242-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW

CRO IC EM 0.0750 EMU 10 .00

L EC FRACT FRACTM RMOE RTOT

5C.00 0.1 196 C3069 D.3069 6.7733 4.00G77E GG

1DC.CC 0.1676 0.2273 0.2273 4.5755 2.51 72 J C GG

15C.00 0. 1941 D.2186 0.2186 3.4673 1.95977E aa

2G0.0G C.2I16 0.2249 0.2249 2.83 19 J.67I03E aa

3C0.0D 0.2359 0.2425 0.2425 2.0924 1.35067b" GO

4DD.D0 0.2545 0.2569 0.2569 1.6415 1.I57I5E GG

5DC.DD 0.2706 0.2675 D.2675 1.3275 I.02049C aa

7D0.DG 0.2985 0.2808 0.2808 0.9140 8.3568IE--Gl

IODO.OD 0.3351 0.2896 0.2896 0.5567 6.68716b--Gl

CRC 20. EM 0.0750 CMU 10..00

L EC FRACT FRACTM RMOE RTOT

5D.DD 0. 1 195 0.32IQ 0.3210 13.5510 7.64479E GO

100.00 0. 1672 0.2425 0.2425 9.1740 4.68557E GG

150.00 H.1935 0.2363 C2363 6.9687 3.576 75E DG

2DD.0D 0.2106 0.2453 0.2453 5.7D74 3.004G3E CG

3C0.D0 0.2 34 3 0.2 68 7 C2687 4.239.3 2.37G48E OG

400.00 D.2523 0.2887 0.2887 3.3453 1.98877E GO

50C.00 D.2677 0.3047 0.304 7 2.7230 I.7I979E 00

7CG.GG 0.2939 0.3280 0.328C I.9D5I 1.35737b aa

IOOC.DG G.32 70 0.3490 Q.3490 1.2017 1.03224E ao

CRO 30. EM 0.0750 EMU ID .OD

L EC FRACT FRACTM RMOE RTOT

5C.0D 0. 1 194 0.326G C3260 20.3286 1. 12888E ai

100.00 0. 1671 0.2482 0.2482 13.7708 6.85393E OC

15C.00 0.1933 0.2429 C.2429 I0.47D8 5. I9373C UG

200.00 0.2103 D.2530 n.2530 8.5841 4.337Q4E DO

30G.00 G.2338 0.2792 0.2792 6.3858 3.39D29E no

400.00 0.2516 0.30 19 0.30 19 5.G479 2.82038E on

5DD.0D 0.2667 0.3206 0.3206 4.1173 2.4I9D9E an

700.DO 0.2924 0.3491 0.3491 2.8952 1 .87906E an

10GQ.0G 0.3245 0.3 780 0.3 780 1.8448 1 .395 7 7E nc

CRO 5D. EM D.075G EMU ID .GC

L FC FRACT FRACTM RMOE RTOT

5C.na C. 1 194 0.3301 0.3301 33.8843 I .85768L Gl

ICC.00 0. 1670 0.2528 0.2528 22.9677 1.1I907E Gl

150.on 0. 1931 0.2486 0.2486 1 7.4735 8.42769E GG

2CO.00 a.2ioo D.2599 0.2599 14.3325 7.003G5E GG

3CC.DG 0.2 3 34 0.2885 0.2885 10.6776 5.42991L GG

4C0.OO C25IG 0.3 1.36 C.3I36 8.4532 4.4836IE on

5DD.D0 H.2659 0.3348 0.3348 6.9G7I 3.81770b GG

7DC.C0 0.2912 0.3687 C.3687 4.6 762 2.92243L GG

1000.00 0.3225 D.406I G.4G6I 3.1312 2.I2283L OU



-243-

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SPHERES 2BW 5 G

CRC 10. EM 0.1000 EMU 10.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.13)5 0.2D85 0.2085 11.0911 4.84232b GG
lacoo 0.1767 D.1769 0. 1769 8.D749 3.4825DE OG

15D.00 0.20)2 0.1837 0.1837 6.5368 2.906Q8C GG

20C0D 0.2180 0.1963 D.1963 5.5807 2.56857E GO

300.00 0.2426 0.221 1 0.221 1 4.3693 2. I477IE 00
4CD.DD 0.2619 D.2416 D.2416 3.5818 1.86991b UO

5D0.00 0.2785 0.2589 D.2589 3.0089 I.66357E aa

700.00 0.3068 0.2864 0.2864 2.2186 I.36975E aa
10G0.DD 0.3425 D.3I62 0.3 162 1.4912 I.C8662E GG

CRO 20. EM O.IOOG LMU ID .00

L EC FRACT FRACTM RMOC RTOT

50.00 0.1314 0.2 155 0.2155 22.1833 9.36765E 00

100.00 D.1766 0.1851 D.!851 16.1529 6.649I3E ua

150.DO 0.201 1 0.1939 0.19 39 13.0791 5.49738E ao

200.OD 0.2179 0.2086 0.2086 11.1688 4.82345E ao

3CC00 0.2424 0.2374 D.2374 8.7507 3.98385E aa

4G0.0D 0.2616 0.2622 0.2622 7.17 72 3.4303 IE oa

500.00 C 2780 0.2835 0.2835 6.0355 3.0I962E CD
700.00 0.3060 0.3193 0.3193 4.4598 2.43583E GG

IODD.DO 0.34 10 0.3616 D.36I6 3.0131 1.87497E OC

CRC 30. EM a.iaao EMU ID .00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1314 0.2180 D.2I8D 33.2749 I.38930E 01

100.OD C 1766 0.1880 D.I88D 24.2317 9.8I576E aa

150.00 0.2011 0.1975 n.19 75 19.6228 8.D8868E au
2C0.00 0.2179 0.2131 0.2131 16.7569 7.07833E OD
300.DO 0.242 3 0.2434 D.2434 13.1322 5.8I999E DO

400.OD 0.2615 0.2698 0.2698 10.7735 4.99071E DD

5D0.00 0.2779 0.2929 0.2929 9.C620 4.37567E OD
7C0.0D G.3058 0.3321 0.3321 6.7UI5 3.50I92E an

1000.OD 0.3405 C3801 0.3801 4.5355 2-66332E no

CRO 50. EM n.ioaa EMU ID,.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1314 0. 2)99 0.2199 55.4611 2.29436E 01

100.DO 0.1766 0.1904 D.1904 40.3899 I.61490E 01

150.00 0.2011 0.2006 0.20D6 32.7046 I.32713E 01

2DD.00 D.2I79 0.2 167 0.2167 27.9344 1.I5881E 01

300.00 0.2423 D.2486 0.2486 21.8920 9.49228E OD

40D.OO 0.2614 D.2764 Q.2764 17.9643 8. 1 1I5IE DO
5DC.00 0.2777 0.3D09 0.3009 15.1143 7.08777E DD

7oc aa 0.3D55 0.3432 0.3432 11.1862 5.634D8E DO

loao.oa 0.340 1 0.3965 0.3965 7.5794 4.24DGIE au



-244-

EFFECTUVE CUTOFFS FOR SAMARIUM CYLINCERS (H/D 1) 2-B.W. 5 110 200

CRO 10.

50.00

IGO.OD

150.00

200.OD

300.00

400.00

500.DD

700.OD

1000.OD

CRO 2D.

50.00

1C0.0C

150.0C

200.OD

300.GD

400.DD

500.00

700.DD

1000.CC

CRO 30.

50.CD

100.CC

150.CC

200.00

300.CC

400.CD

5C0.CC

700.CD

1000.CC

CRO 50.

50.OC

IOG.CC

150.OD

200.CC

300.CO

400.CC

500.GC

700.CO

1000.OD

EM D.C253

EC

0.D6D9

0. 1097

0.1627

0.2180

0.2902

0.3366

0.3765

0.4489

0.5475

EMU 3.CC

FRACT

C.6702

0.4229

D.1983

C.134I

CI 34C

D.l504

D.I659

0.1914

C.2170

FRACTM

0.6702
0.4226

0.1897

D.C832

D.C219

G.CI IC

0.CC73

C.CC4C

0.CCI9

EM 0.C253 EMU 3.DC

EC FRACT FRACTM

C0581

0.1019

0.1459

0.1955

D.2784

D.3293

0.371 I

0.4453

0.5453

EM D.C253

EC

0.0572

0.C992

C.1398

0.1839

0.2679

0.3224

0.3657

0.4418

0.5432

C.7605

C.5798

G.3G51

0.1685

C.I388

D.1522

C.1669

0.1918

0.2172

0.76D5

0.5797

C.3C33

0.1436

D.D424

0.C217

C.CI46

C.CC8C

C.CC39

EMU 3.DC

FRACT

C7967

C.66I9

C.3850

D.2046

C.144C

C.J 541

C.1679

C.1922

C.2175

FRACTM

0.7967

C.66I8

0.3842

0. 1901

CC6I2

C.G322

0.C217

O.CI19

C.CC58

EM O.C253 EMU 3.CC

EC FRACT FRACTM

0.0565

0.D971

0.1349

0.1732

0.25 1 I

D.3095

D.3555

0.4348

0.5391

C.8284

C.7464

0.4915

D.2697

C.I558

C.I 581

G.l701

0.1931

0.2180

0.8284

0.7464

C.49I2

0.2624

D.C94I

C.C52C

CC355

CCI97

C.CC97

H/D I

RMOE

D.2626

0.D64C

0.0292

D.0D65

0.0C06

COCCI

O.OCOO.
O.CDOC

D.ODCO

H/D I

RMOE

0.5945

0.1286

0.D73C

0.0242

0.D017

0.0DD3

0.0DD1

O.ODCO

O.OCCC

H/D I

RMOE

0.9289

0.1931

0.1145

D.D478

0.C037

0.C0C6

0.CDC1

O.DDCC

O.OCCC

H/D I

RMOE

1.5994

0.3222

0.1955

0.0983

0.0105

0.DDI4

D.D0D3

D.OCCC

O.OOCG

RTOT

3.0I271E 00

I.300I5E GO

8.37946E-0I

6.87531E-0I

5.9097DE-01

5.48414E-DI

5.I8446E-0I

4.74805E-DI

4.29942E-0I

RTOT

5.23857E 00

I.89465E OD

1.016D3E 00

7.48628E-0I

6.D4220E-GI

5.54511E-GI

5.22263E-0I

4.767D5E-D1

4.3D778E-DI

RTOT

7.46442E 00

2.48914E DO

1.1941 IE CO

8.C9726E-D1

6.17469E-0I

5.60607E-D1

5.26D8DE-0I

4.786D6E-DI

4.316I5E-DI

RTOT

1.1916IE 01

3.678I4E 00

1.55027E 00

9.3I92IE-DI

6.43968E-0I

5.7280IE-0I

5.33714E-0I

4.824D6E-0I

4.33287E-01



-245-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 200

CRO 10. EM 0.C5CC EMU 3.0C H/0 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.ID52 0.441 1 0.441 1 1.3984 3.22076E 00

JOO.OG 0.1603 C.2669 0.263D 0.8286 I.72668E on

150.00 0.1916 0.2173 0.1988 0.5522 1.26I2IE 00

200.00 0.2124 0.2051 0.1772 0.4066 1.0584 IE ao

300.OG 0.24)7 0.2055 0.1669 0.2557 8.63I43E--Dl

4DG.0C 0.2663 D.2J06 0.1638 0.1718 7.54223E--01

500.00 0.290D 0.2159 0.1603 0. 1 167 6.79525E--01

700.OC 0.3399 C2264 0.15D0 0.0511 5.8D660E--01

1CD0.CC 0.4283 0.2424 0.1257 0.01IC 4.92676E--01

CRO 20. EM 0.D5OC EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50. OC 0.1043 0.4987 0.4987 2.8D08 5.69097E 00

100.00 0.1576 0.3222 C32G5 1.6895 2.75444E oa

150.00 0.1885 0.2666 0.2554 1.1401 I.863D9E OD

200.00 0.2083 D.2527 D.2349 0.8512 1.489I2E DD

300.00 0.2348 0.2528 0.22 76 0.5566 I.14687E ao

400.GO 0.2555 0.2569 0.2266 0.3948 9.65049E--01

500.00 0.2745 0.2599 D.2246 0.2879 8.44I4IE--01

700.00 0.3114 0.2635 D.2169 0.1553 6.89578E--01

iooa.00 0.3729 0.2677 0.1984 0.0546 5.58664E--01

CPO 3D. EM 0.05CC EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OG 0.1D4C 0.5215 D.52I5 4.2031 8.161I8E 00

IGG.OO 0.1567 0.3476 0.3466 2.5512 3.78220E 00

J5G.0C 0.1874 C292I 0.2E4C 1.7294 2.46497E 00

2G0.D0 D.2068 0.2792 0.2659 1.2979 I.91983E OD

300.00 0.2322 0.2819 0.2628 0.8607 1.43060E 00

400.00 0.2515 0.2878 G.2647 0.6221 1.I7588E OD

500.OC 0.2687 C29I4 0.2646 0.4650 1.D0876E DO

700.OD 0.3007 0.2939 D.2592 0.2697 7.98495E--01

1000.00 0.3501 0.2930 0.2435 0.1159 6.24653E--Dl

CRO 50. EM D.05CC EMU 3.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1038 0.5413 C54I3 7.D077 I.3ID16E Dl

100.00 0.1559 0.3718 D.3712 4.274C 5.83771E 00

J 50.00 D.I865 D.3I8D 0.3128 2.9D87 3.66872E DD

2G0.0G 0.2056 D.3078 0.299C 2.1920 2.78I24E 00

3G0.00 0.2301 C3157 C.3C27 1.4707 I.99805E 00

400.00 0.2482 0.3257 0.3C98 1.0793 I.59753E 00

500.CO 0.2639 D.3322 0.3138 0.8227 I.33799E 00

700.CG 0.2920 D.3375 0.3137 0.5D44 1.0I633E 00

10CG.CC 0.3317 0.3352 D.3C24 0.2516 7.56629E--01



-246-

EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 2D0

CRO 10. EM O.D75C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50.CD 0.1279 0.2694 0.2694 3.5377 3.99592E 00

IOC.00 0.1767 D.2055 0.2C55 2.3451 2.61238E 00

150.CO 0.2038 D.2D44 0.2C44 1.7765 2.D9657E OD

20C.C0 0.2225 0.2148 C2148 1.4488 I.81945E DD

300.00 0.2477 0.2370 D.2274 1. 1144 I.49468E DO

40CCO 0.2678 C2547 0.2374 0.8982 1.28969E OD

5GG.CC D.2856 G.2685 0.2451 0.7393 1.14172E DO

700.DO 0.3175 0.2888 0.2557 D.5I7G 9.373I5E--01

1000.00 0.3616 D.3088 0.2637 0.3D96 7.476QIE--01

CRO 20. EM 0.075C EMU 3.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50. DC 0.1275 C2923 0.2923 7.0835 7.34849E 00

IDO.CO 0.1755 0.2282 0.2282 4.7268 4.60427E ao

15D.CC G.2D17 D.2288 0.2288 3.6112 3.59235E aa

200.00 0.2193 0.2409 0.24D9 2.9752 3.05546E 00

3CG.CC D.2438 0.2674 0.2625 2.2928 2.43564E DO

40CG0 0.2629 D.2689 0.2794 1.8642 2.05074E 00

500.CO 0.2795 0.3061 0.2929 1.5507 1.77658E 00

700.00 0.3085 0.3324 0.3130 I.1149 I.4C419E 00

1000.00 0.346 3 0.3588 0.332G 0.7114 1.C6692E aa

CRO 30. EM 0.0750 EMU 3.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1274 0.3D08 0.3C08 10.6293 1.0701 IE 01

10G.C0 0.1752 0.2373 0.2373 7.1D79 6.596I6E 00

150.00 0.2010 D.2389 0.2389 5.4454 5.088I3E 00

200.00 0.2183 C.2523 D.2523 4.5DCC 4.29I46E 00

300.OD 0.2425 D.28D9 0.2777 3.473C 3.37660E 00

400.00 0.2612 D.3D47 D.2982 2.8322 2.81I80E 00

500.OD 0.2774 D.3242 D.3I49 2.3646 2.41I44F 00

700.OD 0.3D53 0.3545 0.34D7 1.7163 1.871D6E 00

JODO.CO 0.3411 0.3867 0.3674 1.1174 1.38624E DO

CPO 50. EM 0.075C EMU 3.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1273 0.3081 0.3C8I 17.7208 1.74062E Dl

100.00 0.1749 C245I D.245I 11.8713 I.05799E 01

150.CC 0.2004 0.2478 0.2478 9.1154 8.07969E 00

200.GO 0.2174 C2625 D.2625 7.5498 6.76348E DD

300.00 0.2413 0.2936 0.2917 5.8342 5.25853E 00

400.CO D.2598 D.3I99 0.3158 4.7692 4.3339 IE 00

500.00 0.2757 D.34I9 0.3360 3.9925 3.681I7E OD

700.00 0.302 7 D.3771 0.3683 2.92CC 2.8D480E DO

IOOG.DO 0.3368 0.4165 0.4C4C 1.9321 2.02487E 00



-247-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 1) 2-B.W. 5 I I D 200

CPO 10. EM O.ICCC EML 3.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OG 0.1396 0.1905 0. I9C5 5.94C3 4.82798E DO
100.00 0.1851 0.1709 0.17C9 4.3463 3.53639E 00
15D.00 D.2101 0.1826 D.ie26 3.5554 2.98565E 00
2D0.OO 0.2278 CI98C D.I98C 3.0578 2.65349E OD
300.DO D.2550 C.2265 C.2265 2.4118 2.22637E 00
100.GO 0.2774 C.25C9 C25D9 1.9793 1.93921E DD
500.00 0.2972 C2722 0.2722 1.6574 1.72447E OD
700.DG 0.3294 C3C83 0.2995 1.2625 1.4I699E OD

1Q0O.GC 0.371D C3496 C.329C 0.8653 1.11870b DO

C-PO 20. EM 0.100D EMU 3.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

5G.00 0.1393 C.20J7 0.2C17 1 1.8907 9.D9283E OD

10G.OG C1844 Cie27 C. 1C27 8.7231 6.52433E OD

J50.0C 0.209D 0.1961 D. 1961 7.1562 5.43556E 00

200.OG C.2262 C.2I32 D.2I32 6.1745 4.78252E DO
300.OC 0.2524 0.2451 D.245I 4.9048 3.94800E OD
400.OG 0.2734 C.2723 C2723 4.C6C6 3.39082E DD

5D0.GC 0.2919 D.2963 0.2963 3.4352 2.97667E 00

700.CG C.3228 0.3377 0.3.337 2.6277 2.38834E OD
IGOO.CO D.3617 0.3875 0.3766 1.8414 I.82430E 00

CRO 30. EM D. ICCC EMU 3.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1393 0.2057 C.2C57 17.8404 I.33577E ai
100.00 0.1842 0.187D 0.1870 13.1DD3 9.51228E 00
150.00 0.2D86 0.2012 D.2CI2 10.7577 7.88546E 00

200.00 0.2257 C.219I C2I9I 9.2912 6.91154E DO

30G.GO 0.2515 C.2524 0.2524 7.3972 5.66963E OD

40Q.QO 0.2722 D.281 1 0.281 1 6.14DD 4.84243b 00

5GC00 0.2901 0.3063 0.3C63 5.2112 4.22887E aa
700.OD 0.3205 C.35D3 C.3478 3.9944 3.35968E UO

1000.00 0.3586 0.4C46 0.3972 2.8199 2.52990E aa

ORO 50. EM 0.10CC EMU 3.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.CD 0.1392 C.2C9I 0.2C91 29.7412 2.I8874E 01
100.00 0.1840 0.19D8 0.1908 21.8533 1.54882E 01

150.00 0.2083 D.2055 D.2C55 17.9608 I.27853E ai

200.GC 0.2253 C2241 0.2241 15.5238 1.11696E Ul

300.00 0.2508 C2587 D.2587 12.3838 9.1I289E aa

400.GO 0.2711 D.2886 0.2686 10.3D04 7.74566E 00
500.OG 0.2888 D.3152 0.3152 8.7633 6.73327E au

700.ac 0.3187 D.36I7 0.3602 6.7306 5.30237E ao

1000.CG C.3560 0.4206 0.4161 4.778C 3.941 1 IE aa



-248-

EFFECTUVE CUTCFFS FOR SAMARIUM CYLINOERS (H/D I) 2-B.W. 5 110 20D

CRO 10. EM D.C252 EMU 5.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OC 0.0572 C.66I3 0.66 13 0.3157 2.99752E DD
100.00 0.1048 0.4228 0.4228 D.D643 1.29890E DO
150.GC 0.1628 0.1982 0.1898 0.D292 8.37807E-0I
200.00 0.2181 CI341 O.Ce32 0.0D65 6.875I2E-0I
300.DO 0.2902 C.134C C.C219 0.0DD6 5.9097DE-01
400.00 0.3366 D.1504 CGI 10 O.DDCI 5.484I4E-DI
SCO.00 0.3765 D.1659 D.CC73 O.DDCG 5.I8446E-0I
700.GC 0.4489 C.I9I4 0.CC4C O.COCO 4.748D5E-DI

1000.00 0.5475 C.2170 0.CC19 D.OOCO 4.29942E-0I

CPO 20. EM 0.C253 EMU 5.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC C.G563 D.7551 0.7551 0.6574 5.22338E OD
100.CO 0.0989 C.5800 0.5800 0.1289 I.89339E 00
150.OC 0.1459 C.3G50 0.3C33 0.0729 1.01589E DD
2CG.CG 0.1955 0.1685 D.I436 0.0242 7.48609E-DI
3D0.CC 0.2784 0.1388 0.0424 0.0017 6.042I9E-0I
400.CC 0.3293 0.1522 D.02I7 0.0003 5.545ME-0I
500.00 0.3711 C.1669 C.C146 O.DDCI 5.22263E-DI
700.00 0.4453 0.1918 D.CC8C O.DDCD 4.76705E-DI

IOOG.DC D.5453 0.2172 O.CC39 O.DDCC 4.3C778E-0I

CPO 30. EM 0.D253 EMU 5.CC H/D I

L EC FRACT FRACTM RMOb RTOT

50.GC 0.D56I 0.7928 0.7528 0.9997 7.44923E DD
JOO.CO D.D971 0.6621 C662I 0.1936 2.48789E DD
150.DD 0.1398 D.3849 0.3843 0.1145 I.I9397E 00
200.00 0.1839 0.2046 0.1901 0.D478 8.C97G7E-GI

300.OD D.2679 D.I44C C.C612 D.D037 6.I7469E-DI
400.00 0.3224 C.154I 0.C322 0.DDD6 5.60607E-0I
500.CO 0.3657 D.1679 D.C2I7 O.DOOI 5.26080E-DI
700.CC 0.4418 0.1922 D.CI19 O.CODC 4.78606E-0I

I00D.CC 0.5432 C.2I75 0.CC58 O.COCO 4.31615E-DI

CPO 5D. EM D.C253 EMU 5.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.CC 0.0558 C.8260 0.826C 1.6839 1.19009E 01
ICCCO 0.0958 C.7466 0.7466 D.3228 3.67688E 00
150.CO 0.1349 0.4915 0.4912 0.1955 I.550I3E DO
200.CC 0.1732 0.2697 0.2624 0.0983 9.3I9D2E-0I

30C.CG 0.2511 0.1 558 CC941 0.DID5 6.43968E-Q1

400.GD D.3D95 D.158I D.C52C 0.0014 5.7280IE-DI

5D0.00 0.3555 0.1701 0.0355 0.0003 5.337I4E-0I
70D.CC 0.4348 C193I 0.CI97 O.DDOD 4.824D6E-DI

1000.00 0.5391 C.2I8C C.CC97 O.OOCC 4.33287E-0I



-249-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 200

CRO 10. EM D.0500 EMU 5.CC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OG 0.1039 D.4595 0.4595 1.7047 3.D87I6E 00

ico.ao 0.1568 C.2689 C.2689 0.985C I.62696E OD

150.00 0.1902 0.2066 C2C66 0.6127 1.18471E DO

200.OG 0.2133 0.1906 0.1906 0.4234 9.98398E--01

300.OC C.2493 C19I9 0. 1919 0.2323 8.24337E--01

400.00 0.2738 C.20D6 D.1822 0.1553 7.27940E--01

500.00 0.2973 0.2086 0.1735 0.IC54 6.61162E--01

700.00 0.3467 0.2227 D.I565 0.0461 5.71 I43E--01

1000.00 0.4341 D.241C 0.1275 O.DIGC 4.68790E--Dl

CRO 20. EM 0.C5CC EMU 5.CO H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 D.I037 0.5103 0.5103 3.4107 5.55737E 00

100.00 0.1557 C3259 0.3259 1.9864 2.65472E DO

150.00 0.1875 0.2619 0.2619 1.2626 I.78659E 00

2CG.00 0.2083 0.2445 0.2445 0.9CI8 1.4291 IE 00

300.00 0.2369 0.2431 0.2431 0.5513 1.I08D6E oa

400.OC 0.2592 0.2489 0.2435 0.3769 9.38766E--01

500.QG 0.2779 0.2536 0.2376 0.2752 8.25778E--01

700.OC 0.3145 C.2597 D.2245 0.1487 6.80060E--01

1000.00 0.3758 C2661 D.20I5 0.0522 5.54779E--01

CRO 30. EM 0.05CC EMU 5.DC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 C.I036 G.5299 0.5299 5.1166 8.02758E 00

100.00 0.1554 C.35I2 0.3512 2.9874 3.68248E 00

150.DC 0. 1867 C.2894 C.2E94 1.9119 2.38846E 00

200.00 0.2067 D.2737 0.2737 1.3794 I.8598IE 00

300.00 C.2333 D.2748 0.2748 0.8669 1.39179E OD

400.00 0.2539 0.2815 0.2796 0.6039 I.14959E 00

500.00 0.2709 C2862 0.2764 0.4521 9.90394E--01

700.00 0.3027 0.2906 0.2666 0.2627 7.88977E--01

1000.OC 0.35)7 C.2914 0.2469 0.1131 6.20767E--01

CRO 50. EM 0.05CC EMU 5.0C H/0 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1035 0.5467 0.5467 8.5285 I.2968DE 01

100.00 0.155 1 C3746 0.3746 4.9890 5.7380DE 00

150.ao 0.1860 0.3169 0.3169 3.2104 3.59222E 00

200.00 0.2055 0.3047 0.3C47 2.3330 2.72I23E 00

300.GC 0.2306 C3I 13 G.3I13 1.4961 I.95925E ao

400.OG 0.2496 0.3213 0.3213 1.062) I.57I24E 00

500.OC 0.2652 C.3287 C.3234 0.8C96 I.31963E 00

70Q.00 D.2931 0.3351 0.32D1 0.4972 I.C068IE oa

I0G0.0G 0.3326 0.3338 D.3C56 0.2487 7.52744E--01



-250-

EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (H/D 1) 2-B.W. 5 110 200

CPO 10. EM 0.075C EMU 5.00 H/D 1

L EC FRACT FRACTM RMOE RTOT

5G.DC 0.1276 0.2786 0.2786 4.5239 3.856I4E 00

JOO.CC D.I757 0.2122 0.2122 2.9833 2.48297E 00

150.0C 0.2019 0.2D89 0.2C89 2.252D 1.97662E OG

2GC.CC 0.2196 D.2I67 D.2167 1.8341 I.7D8I4E 00

30G.C0 0.2454 0.2346 0.2346 1.3396 1.39852E 00

4DG.CD 0.2664 C2490 0.249D 1.0348 1.20627E 00

500.00 0.2851 C.2603 D.26C3 0.8212 I.C6906E DO

700.DD 0.3199 0.2777 0.2777 0.5354 8.81603E--01

1000.CO 0.3732 D.2974 0.2974 0.2779 7.C9300E--01

CRO 20. EM 0.075C EMU 5.DC H/D 1

L EC FRACT FRACTM RMOE RTOT

5G.GD 0.1274 D.2977 0.2977 9.D54C 7.2087IE 00

IGO.OC 0.1751 0.2327 0.2327 5.9919 4.47486E 00

150.GC 0.2008 C2322 D.2322 4.5448 3.4724DE 00

2GG.0D 0.2179 0.2432 D.2432 3.7191 2.944I5E 00

300.GO 0.2425 0.2673 0.2673 2.7461 2.33948E 00

400.OG 0.2619 C.2669 0.2669 2.15D9 1.96732E 00

5D0.CC 0.2768 C.3C27 C3C27 1.7363 I.7D393E 00

7DD.0C 0.3D87 C3267 0.3267 1.1891 I.34848E 00

1000.DC D.349I C.35I7 D.35I7 0.7IDC I.D2862E CO

CRO 30. EM O.C 75C EMU 5.CC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1273 C.3C46 0.3C46 13.5839 1.D56I3E ai

100.00 D.1748 0.24C5 D.2405 9.0015 6.46675E on

150.OD D.2D04 C.24I5 D.24I5 6.8366 4.96818E ao

2D0.DC D.2I73 C.2542 C.2542 5.6D29 4.I80I6E oa

300.CO D.2415 0.281 3 0.2613 4.1525 3.26D4UE aa

400.00 G.26C5 C3C39 C3C39 3.2657 2.72838E OD

500.OC 0.2768 C.3223 D.3223 2.6502 2.338 79E aa

700.OC 0.3053 0.3512 D.3512 I.84CC 1.8I535E ao

1C00.0D 0.3423 0.3818 D.38I8 1.1367 1.34 794E aa

CRO 50. EM O.D75C EMU 5. DC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1272 0.3104 0.3104 22.6436 1.72664E 01

IGD.00 0.1747 D.2472 0.2472 15.0197 I.04505E 01

150.00 D.200I D.2498 0.2498 11.4191 7.95974E 00

200.GO 0.2169 D.2638 0.2638 9.3721 6.65217E 00

300.00 0.2407 C294C 0.294C 6.9649 5.I6237E DO

4Q0.C0 0.2593 0.3196 0.3196 5.4956 4.25049E ao

500.00 D.2753 C34I 1 0.3411 4.4759 3.6085IE oa

70D.00 D.3026 C.3755 0.3755 3.1396 2.749D9E aa

ICOO.OC D.3374 0.4139 0.4139 1.9858 1.98657E aa



-251-

EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 20D

CRO 10. EM D.ICDD EMU 5.00 H/D I

50.00

100.00

150.CC

200.OC

300.OC

400.00

500.GO

700.00

1C00.00

CRO 20.

EC FRACT FRACTM RMOE RTOT

D.I395 C.1953 D. 1953 7.6595 4.70177E OD

0.1847 C.I 756 0.1756 5.5969 3.41470E 00
0.2094 C1874 0.1874 4.5706 2.86830E OD
0.2268 C.2029 0.2C29 3.9234 2.54031E 00

0.2532 D.23I 1 0.231 1 3.0829 2.12105E 00
0.2746 C2547 0.2547 2.5228 1.841I5E 00
0.2933 C.2748 C.2748 2.1092 I.633I2E 00

0.3261 C.3078 0.3C78 1.528C I.33759E 00

0.3695 C3456 0.3456 0.9793 1.0541 IE 00

EM 0. 1C0C EMU 5.DD H/D 1

EC FRACT FRACTM RMOE RTOT

50.OG 0.1393 C.2044 D.2D44 15.3283 8.96662E OD
IQD.OG 0.1842 0.1854 0.1654 1 1.2217 6.4C264E DO

I5D.D0 0.2086 CI 990 0.1990 9. 1814 5.3182 IE 00
200.GO 0.2257 C.2163 0.2163 7.8969 4.66933E 00

300.CC 0.2515 C248I 0.2481 6.2333 3.84268E 00

4G0.00 0.2721 C.2753 0.2753 5.1263 3.29276E 00
500.00 0.2900 0.2988 0.2988 4.3116 2.88532E OD
70G.00 0.3209 0.3385 0.3385 3.I7CC 2.30893E DO

1000.00 0.3605 D.3867 0.3867 2.0967 1.75972E 00

CPO 30. EM 0.1000 EMU 5.CC H/0 1

L EC FRACT FRACTM RMOE RTOT

50. OC 0.1392 0.2075 0.2C75 22.998C 1.32315E 01
100.00 0.1841 0.1890 0.I89G I6.846C 9.39059E 00
150.CD 0.2084 0.2032 0.2C32 13.7930 7.7681 IE 00
200.DO 0.2254 C22I3 C.22I3 1 1.8721 6.79836E 00

3CG.00 0.25C9 C2547 C.2547 9.3830 5.5643 IE 00
400.00 0.2713 0.2833 0.2633 7.7286 4.74437E 00

500.00 0.2889 0.3082 0.3C82 6.5142 4.13752E 00

700.00 0.3192 C35I3 0.3513 4.8101 3.28D28E 00

IOOG.00 0.3576 C.4C45 C4C45 3.2121 2.46532E 00

CRO 50. EM 0.1C0C EMU 5.0D H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.1392 0.2102 0.2ID2 38.3346 2.I76I2E 01

100.00 0.1839 C.1920 0.I92C 28.0961 I.53665E 01

150.00 0.2082 C.2069 C.2C69 23.0134 I.26679E 01
200.CC 0.2251 C2254 0.2254 19.8226 I.I0564E 01
300.00 0.2504 0.2603 0.2603 15.6823 9.00757E 00
400.GO C.2706 C.2903 0.2903 12.9339 7.64759E 00
500.GG 0.288D C3166 C.3I66 10.9162 6.64I92E 00
700.00 0.3179 C3626 0.3626 8.09C0 5.22296E 00

IOOG.GO 0.3554 C.4208 0.4208 5.4423 3.87652E 00



-252-

EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 200

CfiO 10. EM O.C252 EMUICCC H/D I

L EC FRACT FRACTM RMOE RTOT

5G.0C 0.C558 C6924 C.6924 0.4258 2.8382IE DO
IDO.OO 0.0958 0.4618 0.4618 D.D765 I.I8876E UO
150.00 0.1377 C20I9 0.2C19 0.D44C 7.55962E-0I
200.OG 0.26D9 0.1068 0.C964 0.0017 6.24066E-0I

300.00 0.3346 CI 228 C.C24C O.CC01 5.50011E-0I

400.00 0.3736 0.1438 O.DI17 O.OCDC 5.2D480E-DI

500.00 0.4068 C.16I6 G.CC76 O.DOCO 4.98760E-0I

700.OC 0.4692 G.I891 C.CC4I O.CCCC 4.6442CE-0I

1CC0.DG 0.5587 C.2I55 Q.CC20 O.CDCC 4.2559IE-DI

CRO 20. EM D.C253 EMUICCG H/D I

L EC FRACT FRACTM RMOE RTOT

50.GO 0.0556 D.7754 0.7754 D.857I 5.C6406E DD
100.00 0.0949 0.6157 D.6I57 0.1531 1.78326E 00

150.OC 0.1322 0.3256 0.3256 0.0901 9.34043E-DI

200. CO 0.1797 C147I 0.1471 0.0381 6.85163E-0I

300.CO 0.3)93 C.1259 0.0467 0.DDD4 5.6326IE-DI
400.CO 0.3650 D.145I D.C23I 0.DDD1 5.26576E-01

500.00 0.40D6 0.1624 0.C152 O.OCCC 5.02577E-0I
700.OC 0.4653 0.1895 0.CC8I O.ODOC 4.66320E-0I

1000.OC C.5565 C.2158 0.CC39 O.DDDD 4.26428E-D1

CRO 3D. EM 0.0253 EMUICCC H/D I

L EC FRACT FRACTM RMOE RTOT

50.GC 0.D556 D.8D78 0.8C78 1.288C 7.2899IE DD

IOD.OC 0.0946 0.6927 0.6927 0.2298 2.37775E 00
150.00 0.I3D6 D.4C98 0.4C98 0.1358 I.II2I2E 00
200.CD C.I699 CI936 D.I936 0.0689 7.4626IE-0I

300.OC 0.3052 D.1294 0.C68C 0.0011 5.765IDE-0I

4D0.OO 0.3568 0.1464 0.C342 D.0DC2 5.32673E-0I

5C0.G0 D.3947 0.1632 D.C226 O.ODCO 5.06394E-0I
700.00 0.4616 0.1899 0.CI22 O.COCC 4.6822DE-0I

1000.CG 0.5543 C.2I61 C.CC59 O.OCCC 4.27264E-0I

CPO 50. EM 0.0253 EMUICCC H/D I

L EC FRACT FRACTM RMOE RTOT

50.00 0.0556 C.8357 C6357 2.I5D6 I.174I6E 01

1C0.0G 0.C943 0.7696 0.7696 0.383C 3.56675E 00

150.CG 0.1294 D.5I71 0.5171 0.2269 I.46828E OD
2C0.0C 0.I64C C27D1 D.270I 0.1260 8.68456E-0I

3C0.CG 0.281D D.J38J D.IC64 0.C04C 6.03009E-0I
400.OD D.3412 C1494 0.C555 O.D0C5 5.44867E-01

5DD.CC 0.3831 D.1649 D.D37C COODI 5.I4D28E-0I
700.00 0.4542 D.19D7 0.C2D1 O.DDCC 4.7202DE-DI

1C00.DD 0.550D C.2I66 0.CC98 D.DDDO 4.28937E-DI



-253-

EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (H/0 I) 2-B.W. 5 110 200

CPO 10. EM 0.C50D EMUIO.OO H/D I

L EC FRACT FRACTM RMOE RTOT

50.00 0.1037 0.4673 0.4673 2.3928 2.9D990E DD

100.GD 0.1558 C.2969 C.2969 1.3819 I.45825E UO
150.00 0.1876 D.2288 D.22e8 0.87C7 I.C2403E DO

200.OG 0.2084 C.2073 D.2C73 0.6163 8.45287E-01

300.CC C.237C C.1971 CI97I 0.3706 6.85073E-0I
400.00 D.2612 C.1948 0.1948 0.24D3 6.CD999E-DI

500.DC 0.2862 0.1938 0.1938 0.1548 5.452I5E-0I
700.00 0.3602 C1969 D.I969 O.C42e 4.73854E-0I

1000.00 C.594C D.2I7D 0.1594 D.DCC5 4.I3D38E-DI

GRO 20. EM 0.C5CC EMLICCC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1035 C.527I 0.5271 4.7865 5.38D1IE 00

loo.nc 0.1553 C3462 0.3462 2.7753 2.486D1E OD

15Q.0C D.1863 C26I6 0.2ei6 1.7671 1.62591E 00

200.00 0.2060 C.2626 0.2626 1.2697 1.27599E 00

300.ac D.23I7 G.2563 0.2563 0.7951 9.688DIE--Dl

400.OC C.25I4 C.255I 0.2551 0.5499 8. 1 1825E--01

500.OC 0.2694 0.2528 D.2528 0.3935 7.C9832E--01

700.OC 0.3057 0.2462 0.2462 0.2037 5.8277IE--01

1000.OC 0.3867 0.2404 0.2404 0.D485 4.79026E--01

CRO 30. EM 0.C5CC EMUICOC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1035 C54I8 C54I8 7.1802 7.85D32E UO

laa.oo 0.1551 C.3668 0.3666 4.1684 3.5I376E 00

150.00 D.I859 C.3C58 0.3C58 2.6632 2.22778E OD

200.CC D.2052 0.290G 0.2900 1.9229 1.70670E OD

300.OC 0.230C C289I 0.2691 1.2185 1.25253E 00

400.00 0.2485 0.2915 D.29I5 0.8569 1.02265E 00

500.00 0.2648 0.291 1 0.291 1 0.6287 8.74448E--01

700.00 0.2953 D.2S52 0.2652 D.3547 6.91688E--01

1 COO.00 0.3453 0.2726 D.2726 0. 1423 5.450I4E--01

CRO 50. EM 0.C5CC EMUICCC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.OC C.1D35 C.5542 0.5542 11.9678 I.27907E 01

100.DC 0.1549 C3851 D.3851 6.9552 5.56928E DO

150.00 0.1855 0.3289 0.3289 4.4552 3.43154E DD

2C0.GO 0.2D46 C.3174 0.3174 3.2282 2.568I2E DO

300.00 C.2286 C.324C 0.324C 2.0653 I.8I998E 00

400.00 0.2462 0.3327 0.3327 1.4703 I.44430E 00

500.GO 0.2613 0.3371 C337I 1.0964 I.20368E 00

70G.0C 0.2881 0.3369 C.3369 0.6526 9.D9523E--01

ICOG.GG C.3261 C3251 C.325I D.3I65 6.76991E--01



-254-

EFFECTLVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 200

CPO IC EM 0.075C EMUICCO H/D I

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1275 0.2895 G.2695 6.4C88 3.7D816E DO
1C0.0C 0.1753 D.2237 D.2237 4.2308 2.339D4E DO
150.OG 0.2012 C.22I4 C22I4 3.1953 I.83662E DO
200.00 D.2184 D.2302 D.2302 2.602D I.57I96E OD
300.00 0.2432 C2492 0.2492 1.9001 I.26964E 00
400.CO C.2627 C.2634 G.2634 I.47C9 I.C8428E DD
500.OG 0.2797 C.2734 C2734 1.1739 9.53573E-0I
70D.DD 0.3094 D.2853 D.2853 0.7871 7.7803IE-DI

1000.GC 0.3493 C29I5 0.2915 0.4578 6.2I2I8E-0I

CRO 20. EM 0.075C EMUICCC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OC C.I273 C.3C38 C.3C38 12.8241 7.06072E DO
100.00 0.1749 C2395 C.2395 8.4875 4.33093E 00
15C.00 0.2004 D.2402 0.24D2 6.4284 3.33240E 00
200.GC 0.2173 0.2522 D.2522 5.2506 2.80797E DO
300.OC G.24I4 0.2778 0.2776 3.8575 2.2I060E DO
4D0.CC 0.26C2 0.2982 0.2982 3.0068 1.84533E CD
50G.CC C.2763 C.3I4C 0.314C 2.4189 I.58844E DO
70a.0D 0.3039 0.3366 0.3366 1.6543 I.2449DE DO

1000.OC 0.3393 C3556 0.3556 I.DD75 9.4G537E-0I

CPO 30. EM 0.075C EMUICCO H/D I

L EC FRACT FRACTM RMOE RTOT

50.CO 0.1272 0.3089 0.3089 19.2393 1.04133E Dl
ICO.OC 0.1747 0.2454 0.2454 12.7434 6.32282E DO
150.00 0.2002 0.2474 0.2474 9.6614 4.828I8E 00
200.CD D.2I69 D.26D7 0.2607 7.8992 4.04397E 00
300.CO D.2408 0.2893 0.2693 5.8148 3.I5I57E OD
400.00 0.2593 0.3126 0.3128 4.5418 2.60639E DC
5D0.G0 D.2752 0.3317 0.3317 3.6623 2.22330E DO
7C0.0D 0.3022 C.36C0 0.36DD 2.52C9 1.7I178E DO

1DO0.OO 0.3362 0.3876 0.3876 1.5556 I.25986E OD

CRG 50. EM 0.D75C EMUICOC H/D I

L EC FRACT FRACTM RMOE RTOT

50.OG 0.1272 C . 3 1 3 1 0.3131 32.0695 1.71I84E 01

100.OG 0.1746 C.25D4 0.2504 21.2551 I.03066E 01

150.GC 0.2C0D 0.2535 C.2535 16.1266 7.81974E 00

20G.00 0.2166 D.2681 0.2681 13.1951 6.51599E OD

3C0.00 0.2403 C2993 0.2993 9.73CI 5.0335DE 00

4qo.oc C.2567 C3257 0.3257 7.6133 4.I2850E 00

500.QD D.2743 C3476 0.3476 6.I5C2 3.49303E oa

700.00 D.3008 C3e22 C3822 4.2526 2.64552E aa

1G0O.Q0 C3 338 C4I94 0.4194 2.65IC 1.89849E 00



-255-

EFFECTUVE CUTOFFS FOR SAMARIUM CYLINDERS (H/D I) 2-B.W. 5 110 200

CRO 10. EM 0.1C0C EMUICCO H/D I

L EC FRACT FRACTM RMOE RTOT

50.00 0.1391 0.1996 0.1996 10.5747 4.58I69E DO
100.00 0.1838 C.1783 0.1783 7.6DI7 3.30353E 00
«50.00 0.2081 C1892 0.1692 6.I3D3 2.76425E aa
200.OC 0.2249 C.2C.35 C.2C35 5.2120 2.442I5E 00
300.OC 0.2502 G.23C0 0.2300 4.0361 2.03238E 00
HOO.OD 0.2704 C.25I4 0.2514 3.2714 I.76007E 00
5D0.DD 0.2878 C.2692 C.2692 2.7190 I.55843E ac

700.00 0.3178 D.2972 C.2972 1.9633 1.27333E on

1000.CG 0.3557 0.3266 0.3266 1.2785 1.C0I66E OD

CRO 20. EM 0. 1 CCC EMUICOC H/D 1

L EC FRACT FRACTM RMOE RTOT

50.CO 0.1391 0.2067 0.2C67 21.1507 8.e4654E DO
1Q0.G0 0.1838 C.1870 0.1870 I5.208C 6.29I47E OD

I50.OD 0.2D79 D.2CG1 0.2C0I 12.2685 5.21415E 00
2G0.DD 0.2248 0.2170 0.2170 10.431C 4.571I8E 00

30G.0G 0.250D 0.2481 0.2481 8.D835 3.754DIE DO
400.00 D.27CD G.274I 0.2741 6.5586 3.21I68E DO
500.GO 0.2873 D.2965 0.2965 5.4569 2.81063E 00
7C0.D0 0.3168 C.3338 0.3338 3.9521 2.24467E aa

1000.00 0.3539 D.3773 0.3773 2.5912 I.70726E ao

CPO 30. EM 0. ICCC EMUICCC H/D 1

L EC FRACT FRACTM RMOb RTOT

50.GC D.139I C.2C92 0.2C92 31.7261 1.311I4E ai

10G.0C 0.1838 D.190I 0.I9DI 22.8142 9.27942E aa
150.OD C2079 D.204C 0.2C4C 18.4C6e 7.66406E 00
200.00 0.2248 0.2219 0.2219 J5.65CC 6.70020E ao

300.00 0.2499 0.2546 D.2546 12.1337 5.47564E 00
400.OD 0.2699 0.2827 0.2627 9.8449 4.66329E 00
50G.C0 D.287I 0.3069 C3C69 8.1953 4.C6283E 00
700.DO D.3I65 0.3482 0.3482 5.94 19 3.2I6D2E DD

1000.OC 0.3533 0.3984 0.3S84 3.9028 2.4I286E ao

CRG 50. EM 0. 1C0C EMUICCG H/D 1

L EC FRACT FRACTM RMOE RTOT

50.00 0.139 1 0.21 12 0.21 12 52.8766 2.1641 IE 01
100.00 0.1837 0.1927 0.1927 38.0274 I.52553E 01

150.00 0.2079 C.2074 0.2C74 30.678C 1.25639E 01
200.GO 0.2247 C.2259 0.2259 26.0892 1.09582E 01
300.00 0.2499 0.2604 0.2604 20.2276 8.9I890E DO
4DC.0C 0.2698 D.2899 0.2e99 I6.420C 7.56651E DO

500.OC 0.287D C3158 0.3158 13.6723 6.56723E 00
700.OC 0.3163 C.36C9 0.3609 9.9184 5.1587IE 00

JOOO.CO 0.3528 0.4172 0.4172 6.528G 3.82407E 00



-256-

EFFECTLVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO 10. EM 0.C253 EMU 3.0C H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CO 0.D635 0.6663 C6663 0.2233 2.85964E 00

100.00 0.1 133 0.4042 0.4C38 0.D608 1.24400E DO

150.CO 0. 1682 0.1909 0.1797 0.D255 8.16222E-0I

200.CO 0.2248 C.I 351 D.D789 0.0052 6.75849E-0I

300.CC 0.2981 G.l38C 0.C209 0.0004 5.82963E-DI

400.CC 0.3460 0.1550 0.0105 0.0001 5.4D842E-DI

SCO.CO D.3875 0.1708 C.DC69 O.OOCO 5.1I039E-0I

700.00 0.4628 0.1963 C.CC38 o.cood 4.67607E-0I

IDOO.GC 0.5657 C.22C9 0.CC18 D.OOCC 4.22959E-0I

CRO 20. EM 0.D25 3 EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.00 0.0604 C7622 D.7622 0.5059 4.93921E OD

JOG.00 0.1049 0.5615 0.5613 0.1226 I.78889E DD

150.00 0.I50D 0.2912 0.2686 0.067D 9.79376E-0I

200.OC 0.2015 0.1663 0. 1375 0.0202 7.32243E-DI

300.OC 0.2864 0.1423 0.0405 0.0013 5.95345E-0I

400.DO 0.3389 CI 566 0.C2D6 0.DDC2 5.4653IE-01

500.GC C3822 C.17I7 0.CI38 O.DOOG 5.14589E-0I

7GC.00 0.4593 C.1967 0.CC75 0.0000 4.69367E-01

1000.CD C.5636 C2212 0.CC36 O.COOD 4.23730E-01

CRO 3D. EM 0.C25 3 EMU 3.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

5D.00 0.0594 C.8CI0 0.8CID 0.79D9 7.01878E DO

IDO.GD D. 1021 C.6454 D.6453 0.1842 2.33378E OD

150.00 0.1433 0.3686 0.3675 0. 1068 1.14253E 00

200.00 0. 1888 C.1998 D. 1626 0.D4I3 7.88637E-0I

30G.G0 0.2760 0.1471 0.0588 O.DD26 6.07726E-01

4GG.00 0.3322 0.1583 0.C306 0.0D04 5.52221E-UI

5DQ.00 0.3770 0.1726 D.C205 D.ODDI 5.18139E-01

700.00 D.4559 D.1972 D.DI 12 O.COCC 4.71I27E-0I

I0GG.00 0.5616 C22I5 0.CC55 D.CCCO 4.24502E-ai

CPO 50. EM 0.C25 3 EMU 3.0C H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.0586 C.835I 0.8351 1.3625 1.1I779E 01

100.CO 0.D998 D.733I 0.7331 0.3D73 3.42357E 00

150.ac D.I379 0.4742 0.4737 0.1839 I.46884E 00

200.00 0.1771 D.26I6 0.2531 0.0881 9.0I425E-0I

300.OC 0.2585 0.1578 C.C91 1 0.D081 6.32489E-01

400.GD 0.3194 0.1621 0.C496 D.CCIC 5.63599E-0I

500.ED 0.367D CI 746 0.0236 D.0DD2 5.25239E-DI

700.00 0.4492 C.198C 0.CI85 D.DCCO 4.74646E-01

IDOC.OO 0.5575 C.2221 0.CC91 O.COCO 4.26045E-0I



-257-

EFFECTLVE CUTCFFS FCR SAMARIUM CYLINDERS (H/0 2) 2-B.W. 5 2 10 200

CRO 10. EM 0.C50C EMU 3.CC H/0 2

L EC FRACT FRACTM RMOE RTOT

50.CC 0. 1086 0.4305 0,4305 1.3564 3.08842E 00
•CO.OG 0.1635 C.264I D.2589 0.7927 1.66735E 00
150.QC 0.1947 0.2185 0.1987 0.5255 I.22685E 00
200.CC C.2156 0.2078 0.1786 0.3850 I.03249E 00
3CD.0C 0.2457 0.2086 D.1685 0.2389 8.42706E-0I
4GG.0C 0.2713 C.2I38 D.I65G 0.1577 7.3634IE-GI
500.00 0.2963 C2I92 0.I6D9 0.1048 6.63466E-0I
7CG.00 0.3497 C.230I 0.1491 0.0432 5.67I74E-01

1000.OC 0.4452 C.2464 0.1224 0.D08I 4.8I606E-CI

C-RG 20. EM 0.C5CC EML 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.00 C. IC76 C4e9C 0.469C 2.7175 5.4304 IE 00
ICO.00 0. 1608 0.3194 0.3169 1.6187 2.64I58E DO
150.00 C. 1914 0.2684 D.2564 1.0876 I.8C094E 00
200.00 C.2I12 C2561 0.2374 0.8C94 1.44424E aO
300.00 0.2381 C.2563 0.2302 0.5247 1. 1 I 33 IE 00
400.OC 0.2595 C.2603 0.2288 D.368C 9.36688E-0I
500.OC 0.2791 C.2630 0.2262 0.2651 8.I94IDE-0I
700.GO D.3I8D C.2663 C2I74 0.1383 6.69832E-0I

1000.GC 0.3845 C.2706 0. 1966 0.0444 5.43445E-DI

CRO 30. EM C.C5CC EML 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC 0. 1073 0.5123 0.5123 4.0785 7.77241E 00
ICO.00 D.I598 C.3452 0.3436 2.4453 3.61582E 00
150.00 0. 1902 C2946 0.2656 I.65IC 2.37503E 00
200.00 D.2096 0.2833 D.2694 1.2358 I.85599E 00
3C0.0C C.2353 D.286I D.2663 0.8137 1 .38391E 00
4C0.GG 0.2551 0.2917 0.2678 0.5826 I.13704E 00
500.00 0.2728 0.2950 D.267I 0.4315 9.75354E-0I
700.00 0.3062 0.2968 0.2605 0.2446 7.7249IE-DI

1000.00 D.3586 0.2952 0.242e 0.0993 6.05283E-0I

CRO 50. EM 0.050C EMU 3.CG H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1D70 0.5326 0.5326 6.8C03 I.24564E 01
100.CC 0.1590 C.3698 0.3688 4.D989 5.56428E OD
150.00 0.1892 C32I3 0.3156 2.7789 3.52320E OD
2C0.QC 0.2083 0.3128 0.3C36 2.09C0 2.67950E 00
3C0.0C D.2330 C.32I0 C3C75 1.3937 I.925I1E OD
40O.OC 0.25J5 0.3307 C.3I43 J.0152 I.53773E 00
500.CO D.2675 0.3367 0.3175 0.7685 I.28724E 00
700.CC 0.2965 0.3411 0.3162 0.4635 9.778C8E-01

IC0Q.00 D.338C 0.3374 D.3C30 0.2239 7.2896IE-D1
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRC 10. EM D.075C EMU 3.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1313 C2645 D.2645 3.4425 3.875C1E DO
100.00 0.1799 0.2075 0.2C75 2.2646 2.54380E DO
150.DO 0.2070 D.2D86 0.2C86 1.7114 2.04547E DO
2D0.00 0.2258 0.2198 0.2194 1.3939 1.77468E 00
300.CD 0.2513 0.2426 0.2316 I.07C2 I.45509E DO
400.OD 0.2719 0.2603 0.2416 0.8570 I.25332E 00
500.00 0.29D2 0.274C 0.2493 0.7C08 1.IC80IE 00
700.00 0.3231 0.2942 0.2596 0.4832 9.07972E-DI

1000.CC C.3691 0.3138 D.2667 0.282C 7.23287E-DI

CPO 2D. EM 0.D75C EML 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.I3C9 C2e75 0.2675 6.8948 7.1C845E DD
IO0.0C 0.1786 0.2307 D.2307 4.5687 4.47006E 00
J50.00 0.2047 0.2336 0.2336 3.4848 3.49390E 00
200.00 C.2224 0.2468 0.2468 2.8636 2.9703IE OD
300.OC 0.2472 C2739 0.2682 2.2055 2.36I81E OD
4D0.O0 0.2667 C.2957 0.2853 1.7831 I.98401E 00
500.00 D.2837 0.3131 0.2989 1.4752 I.7I562E OD
700.00 0.3133 0.3392 0.3189 1.0494 I.35243E DO

I0O0.0D D.3523 0.3650 C.337I 0.6582 1.D2533E 00

CPO 30. EM 0.075C EMU 3.GD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.GG D.I3D8 D.2961 0.2961 10.3470 I.03419E 01
100.OC C.I782 C.24C0 D.240D 6.8717 6.3963IE DO
150.00 0.2039 0.2441 0.2441 5.2574 4.94234E OD
200.DD D.2213 C2584 D.2584 4.3354 4.I6595E DD
300.00 0.2458 0.2679 0.2641 3.3431 3.26854E 00
400.00 0.2649 C3I22 0.3C5D 2.7115 2.7I471E 00
500.00 0.2814 D.33I9 0.3219 2.2523 2.32323E 00
700.00 0.3099 D.3625 0.3479 1.619C I.79689E UO

1000.GD D.3466 0.3941 0.374C 1.0387 I.32737E 00

CRO 50. EM D.D75C EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD C.1307 C.3C34 D.3C34 17.2507 I.68088E 01
IOO.OD D.I779 D.2480 0.248C 11.4796 I.02488E 01
150.OC 0.2033 C.2534 C.2534 8.8D28 7.83921E CO
200.00 0.2204 0.2691 D.269I 7.2771 6.55723E 00
300.OD C.2446 C3C1I 0.2988 5.6185 5.D8I99E DD
400.OD 0.2634 C.328C C.3235 4.5691 4.17609E 00
500.00 C2795 0.3504 0.3441 3.8C75 3.53845E 00
7D0.DD D.3071 0.3863 0.3770 2.7568 2.68582E DD

1000.00 0.3419 D.4255 0.4124 1.8C22 1.93I46E OD



-259-

EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 2DD

CRO 10. EM c;ICOC EMU 3.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.CC 0.1430 0.1891 0.1891 5.8055 4.7I641E 00

ICO.CC D.I882 0.1741 0.1741 4.2305 3.46I26E 00
I5G.0C 0.2133 0.1874 0.1874 3.4523 2.92I86E 00

200.GO 0.2313 C2035 0.2C35 2.9612 2.59359E DO

3G0.00 0.2591 0.2330 0.2330 2.3216 2.I6985E 00

400.00 0.2820 C.2582 0.2582 1.8939 I.88528E 00

500.GG 0.3022 C.2601 0.2794 1.5828 I.67303E OD
700.OC 0.335D 0.3167 C.3C63 1.1980 1.37025E 00

1000.00 0.3779 0.3582 0.3359 0.8064 1.078I8E 00

CPO 20. EM 0.1IOOC EMU 3.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C.I427 C.2DD3 0.2C03 11.6232 8.87084E 00
100.00 0.1875 C1862 0.1862 8.4936 6.37598E 00

150.00 0.2121 0.2013 0.2CI3 6.9536 5.31043E 00

20G.OD 0.2296 C2I93 0.2193 5.9838 4.66565E 00
300.00 0.2562 0.2523 0.2523 4.7287 3.83866E 00
400.00 D.2778 0.2604 0.2604 3.8949 3.28728E 00

500.OD 0.2967 C.3C52 D.3C52 3.2786 2.87860E 00

700.OC 0.3281 C.3475 0.3425 2.5C0C 2.30030E on

looa.oc 0.368D C.3980 0.3661 1.7255 1.749I8E 00

CPO 30. EM 0.ICCC EMU 3.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 G.1426 C.2C44 0.2C44 I7.44C5 I.30253E 01

100.00 0.1873 0.1908 D.I908 12.7559 9.29070E 00

150.OD C.2I 17 0.2D67 0.2067 10.4533 7.69900E 00

200.OC D.229D C.2255 0.2255 9.0064 6.73771E on

300.GG 0.2553 C.2599 0.2599 7.1353 5.50747E OD

400.OC D.2764 C.2895 0.2695 5.8941 4.68929E 00

500.GO C.2948 C.3I56 0.3156 4.9792 4.084I6E 00
70TJ.00 C.3257 C.36D8 D.3576 3.8C36 3.23035E 00

1000.00 0.3647 0.4162 C.4C81 2.6468 2.420I8E 00

CRO 50. EM 0.1CDC EMU 3.CD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1426 D.2078 0.2D78 29.0750 2. 1334IE Dl
ICO.00 0.1871 0.1946 0.1946 21.2812 1.51201E 01

150.00 0.21 14 0.21 1 1 0.21 1 1 17.4566 I.2476IE 01

200.GC 0.2286 C.23D7 0.2307 15.0516 1.D88I8E Dl

300.OG 0.2545 C2665 0.2665 11.9484 8.845I0E DO

400.OC 0.2753 C.2975 D.2975 9.8930 7.49329E CO

500.00 0.2933 0.3249 D.3249 8.38DC 6.49529E 00

700.OC 0.3238 C.3729 C37IC 6.4131 5.09045E DO

10GO.0C 0.3619 0.4332 0.4282 4.4916 3.76217E DO
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO 10. EM 0.C252 EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.GD D.0594 0.6567 0.6587 0.2679 2.84574E OD

IDO.OD 0.I09D 0.4C4I 0.4C4I 0.0612 I.24285E 00

150.00 C.1682 CI 908 D.I798 0.D255 8.I6093E-0I

200.00 D.2248 0.1251 CD789 0.DD52 6.7583IE-0I

300.00 0.2981 D.l38C D.C2C9 D.0D04 5.82963E-DI

400.OD 0.346D CI 550 0.DI05 0.DDD1 5.40842E-CI

500.OC 0.3875 D.17D8 0.CC69 D.CCCO 5.1I039E-0I

700.OC 0.4628 0.1963 G.CC38 O.CCOO 4.67607E-01

1000.00 0.5657 C.22C9 0.CC18 O.COCO 4.22959E-0I

CRO 20. EM 0.D25 3 EMU 5.CO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.0585 0.7575 0.7575 0.559C 4.92532E 00

100.00 0.1020 C56I6 D.5616 0.1229 1.78774E 00

150.DD 0.150C C.29I1 0.2687 0.0670 9.79248E-0I

200.OD 0.2015 CJ 663 0.1375 0.0202 7.32225E-0I

300.DO 0.2864 0.1423 0.D4C5 0.0013 5.95344E-01

400.00 0.3389 D.1566 0.C206 0.C0C2 5.4653IE-GI

500.OC D.3822 0.1717 CCI38 O.OCCC 5.14589E-0I

700.OC 0.4593 D.1967 0.CC75 O.OOCO 4.69367E-0I

1D00.DD 0.5636 0.2212 0.CC36 O.OODO 4.23730E-DI

CPO 30. EM 0.C25 2 EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 D.D582 C7976 0.7976 0.8505 7.C0489E 00

IDO.OD 0.10DD D.6455 0.6455 D.1846 2.33264E 00

I5G.00 D.I433 0.3685 0.3675 0.1068 1.14240E DO

2G0.C0 0.1888 D.l598 0.1826 0.04 13 7.88619E-DI

3D0.CD D.276D 0.1471 0.C568 0.D028 6.07726E-01

40D.0D D.3322 CI 583 D.C306 0.0D04 5.52220E-0I

500.OC 0.377D CI 726 0.C2C5 O.ODDI 5.18139E-D1

700.00 0.4559 C.1972 0.C1 12 O.DOCC 4.71I27E-01

ICGO.OD 0.5616 C22I5 0.CC55 O.DDOD 4.24502E-0I

CRG 50. EM 0.C25 2 EMU 5.CC H/0 2

L EC FRACT FRACTM RMOE RTOT

50.OD D.0579 C.833D 0.6330 1.4336 1.11640E 01

100.00 0.0985 0.7333 0.7333 0.3079 3.42242E 00

150.OC 0. I38D 0.4741 0.4737 0.1839 1.4687IE 00

200.00 D.l771 C.26I6 D.253I 0.0881 9.0I407E-0I

300.00 0.2585 C.1578 0.C91 1 0.DD81 6.32488E-0I

400.00 0.3194 0.1621 D.0496 0.0010 5.63599E-0I

SDCOC 0.367C D.I746 0.0336 0.0DD2 5.25239E-0I

7DG.00 0.4492 D.198D D.C185 D.ODDD 4.74646E-DI

I0DD.00 D.5575 C2221 D.CC9I O.ODCC 4.26045E-01
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EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO 10. EM 0.050C EMU 5.CO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1072 0.4487 0.4487 1.6488 2.95757E 00

100.00 0.1601 0.2646 0.2646 0.9362 1.57096E 00

150.00 0.1935 0.2072 0.2072 0.5781 1.I5357E 00
200.00 0.2169 0.1929 0.1929 0.3967 9.7540IE-0I

300.OC 0.2534 D.I954 0.1927 0.2162 8.0617IE-0I

400.00 0.2788 C.2042 0. 1823 0.1424 7.I1787E-0I

500.00 0.3036 0.2123 0. 1732 0.0945 6.464I5E-0I

700.OC C.3566 0.2266 0.1550 0.0388 5.584I3E-0I

10CCGO 0.4509 0.2451 0.1239 0.CD73 4.78054E-0I

CRG 20. EM 0.05CC EMU 5.0C H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1069 D.5DD6 0.5C06 3.2991 5.29957E 00

ICO.CC 0.1589 D.3222 0.3222 1.8908 2.54520E OD

I5G.0C 0.I9D5 0.2632 0.26 32 1.1966 1.72766E OD

200.OC 0-21 13 0.2475 C.2475 0.8519 I.387I5E 00
300.OC 0.2407 0.2468 0.2466 0.5142 I.07677E 00

400.GC 0.2631 0.2525 D.2449 0.3514 9. 12134E-0I

500.GC 0.2826 0.2570 0.2386 0.2532 8.G2359E-01

700.GG 0.3211 0.2627 0.2245 0.1322 6.6I07IE-01

1000.00 D.3874 D.269D 0.1994 0.0424 5.39893E-ai

CRO 30. EM 0.C5GC EMU 5.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1068 C.5208 0.5208 4.9492 7.64156E 00

100.CO 0.1586 0.3481 0.3481 2.8448 3.51943E OD

150.00 0.1895 0.2915 D.2915 I.8141 2.30175E 00
200.DC 0.2D95 0.2776 0.2776 1.3056 1.79891E OD

300.C0 0.2366 0.2790 0.279D 0.8138 1.34737E 00

40G.C0 0.2575 0.2856 0.2e2l 0.566C 1.1I248E 00

5D0.C0 0.2750 0.2899 0.2783 0.4197 9.58303E-0I
700.OC 0.308 1 0.2936 0.2674 D.238I 7.63730E-0I

1000.CO 0.3604 0.2937 0.246D n.096e 6.0173IE-0I

CRO 50. EM 0.050C EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

5D.CD 0. 1067 0.5380 0.538C 8.2498 1.23256E 01

ICO.OC 0.1582 0.3 721 0.3721 4.7536 5.46790E 00

150.CD 0.1888 0.3199 0.3199 3.0490 3.44993E 00

200.00 0.2082 0.3095 0.3C95 2.2126 2.6224IE 00

300.OC 0.2336 0.3165 D.3I65 I.4IGI I.88858E 00

40CC0 0.2529 0.3265 0.3255 0.9985 1.5I3I7E DO

50C.CC D.2688 0.3333 0.3266 0.7562 1.270I9E 00

700.CC D.2976 0.3387 0.3222 0.4571 9.69047E-OI

1000.00 0.3388 C.3360 C.3C6C 0.2212 7.25409E-0I
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EFFECTUVE CUTOFFS FCR SAMARIUM CYLINDERS (h/D 2) 2-B.W. 5 2 10 200

CRO 10. EM 0.075C EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1 31C D.2736 0.2736 4.3996 3.736D3E CD

I00.0D 0.1788 D.2I4I 0.2141 2.8781 2.4I582E 00

150.OG D.2049 0.2127 0.2127 2.I68C I.9274IE OD

200.aa 0.2227 D.22I2 0.2212 1.76CC I.66562E 00

30D.0D C.2491 0.2394 0.2394 1.2767 I.36I6IE 00

4D0.00 D.2706 0.254D 0.254C 0.9791 I.172 77E DO

5D0.00 0.2899 C.2653 0.26 5 3 D.7712 1.03826E OD

700.00 0.3263 0.2830 0.28 30 0.4933 8.54998E-•01

IDOO.DD 0.3812 D.3D27 0.2997 0.25D7 6.87251E-•01

CRO 2D. EM 0.075C EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD C.1307 C.2928 0.2926 8.8C63 6.96947E 00

100.GO 0.1781 C.2351 0.2351 5.7844 4.34207E 00

150.GD 0.2037 0.2370 0.237C 4.3774 3.37585E 00

2D0.00 0.22C9 0.2488 0.2486 3.5732 2.86I26E ao

3D0.OO G.2459 C.2734 C.2734 2.6232 2.26834E ao

400.CC 0.2657 C2933 0.2933 2.0427 1.90346E 00

500.CC 0.2831 0.3093 0.3C93 1.6396 1.64587E ao

7GG.O0 C.3I38 C.3334 0.2334 I.IC99 1.29946E CO

ICGO.OO 0.3557 C.3579 0.3579 0.649C 9.89294E--01

CRO 3D. EM 0.075C EMU 5.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1307 C.2999 0.2999 13.2132 1.02029E 01

ica.oc 0.1778 C.2432 0.2432 8.69C1 6.26833E 00

150.OD 0.2032 0.2467 0.2467 6.5878 4.82429E 00

2D0.0C D.2203 C.2602 0.2602 5.3856 4.05690E 00

300.CC D.2448 C.2882 0.2682 3.9686 3.17506E 00

400.CC 0.2642 C31 1 1 0.31 1 1 3.1046 2.634I6E DD

500.CD 0.2809 0.3298 0.3298 2.5072 2.25349E 00

700.OD D.3IC0 0.3587 0.3587 1.7241 I.74392E 00

1000.OC 0.3482 0.3893 0.3893 1.0474 1.29134E 00

CPO 50. EM 0.075C EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50. CC 0.I3C6 C.3058 D.3C58 22.0261 I.66698E 01

100.00 0.1777 0.2502 C25C2 I4.5CC3 I.DI208E 01

I50.0C D.2029 C2552 0.2552 I 1.0C61 7.721I6E 00

200.00 0.2198 0.2704 0.27D4 9.01D8 6.448I7E oa

300.00 D.244D C3CI5 0.3C15 6.6598 4.98852E 00

400.ao 0.2629 C.3277 0.3277 5.2285 4.09555E 00

500.00 0.2792 G.3494 0.3494 4.2399 3.46871E 00

700.00 0.3071 0.3843 0.3843 2.9483 2.63284E oa

1000.OC 0.3426 0.4227 0.4227 I.84C5 1.89542E 00
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EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO 10. EM O.ICCC EMU 5.DC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 D.1429 C.1939 0.1939 7.4854 4.59055E 00

ICO.00 0.1878 0.1789 0.1789 5.4460 3.34023E 00

150.OD D.2I26 0.1922 0. 1922 4.4360 2.8C544E OD
200.00 D.2302 C.2085 C.2C85 3.7962 2.48I59E 00

300.00 0.2571 0.2376 D.2376 2.9646 2.066I3E OD

400.GO 0.279D C.26I7 D.26I7 2.4119 1.789I4E 00
500.00 0.2982 0.2822 0.2622 2.0053 I.58385E 00

700.00 D.33I9 0.3157 0.3157 1.4361 1.29333E 00
1000.00 0.3768 0.3536 0.3536 0.9027 I.0I623E 00

CRO 20. EM 0. IOCC EMU 5.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 C.I427 C.2C30 0.2C3C 14.9815 8.74498E 00

1QQ.G0 0. 1873 CI890 cie9c 10.9217 6.25495E 00
150.GD D.2117 G.2042 0.2C42 8.9150 5.I940IE DO
200.00 0.2290 0.2224 0.2224 7.6463 4.55365E 00

300.00 0.2552 C.2554 0.2554 6.DC0I 3.73494E 00

400.00 0.2763 C.2833 0.2633 4.9076 3.191I4E OD
50G.0G D.2946 C3C74 0.3C74 4.1072 2.7894IE DD
700.00 0.3263 0.3482 0.3482 2.9893 2.22338E DO
IOG0.OC 0.3669 C.3969 0.3969 1.9476 1.68723E OD

CRO 30. EM 0.ICOC EMU 5.0C H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1426 C.2063 C.2C63 22.4766 I.28994E 01

ICG.00 0.1871 0.1927 0. 1927 16.3973 9.16967E 00

I5G.00 C.2I14 D.2087 0.2C87 13.3929 7.58258E 00

200.GO 0.2286 C.2277 0.2277 I 1.4954 6.6257IE 00

300.00 C.2546 0.2622 0.2622 9.0342 5.4C375E 00

400.00 0.2754 D.29I8 0.2918 7.4D27 4.59315E 00

500.00 C.2934 C.3174 D.3174 6.2oee 3.99498E OD

700.00 0.3244 0.3617 D.36I 7 4.5411 3.I5342E DD

1000.00 0.3638 C.4159 D.4I59 2.9896 2.35823E 00

CRO 50. EM 0. ICOC EMU 5.DD H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1426 0.2090 0.2C9D 37.4682 2.12083E 01

1CD.GC C.1870 0.1958 0.1958 27.3481 I.4999IE 01

150.00 0.21 12 C.2I24 C.2I24 22.3508 1.23597E 01

200.OC 0.2283 C.2321 C.222I 19.1937 I.07698E 01

300.00 0.2541 0.2681 0.2681 15.1030 8.74I38E 00
40Q.0C 0.2747 0.2990 0.2990 12.3947 7.39715E GO
5OG.0D 0.2925 C3262 C.3262 10.4IC0 6.4C6I0E 00
7G0.00 0.3230 C.3736 0.3736 7.6442 5.01352E 00

1OG0.0D 0.3613 0.4333 D.4333 5.0735 3.70022E 00
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO ID. EM 0.C253 EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.GC 0.D579 C.69II D.691I 0.36C5 2.69052E 00
I0G.0C 0.C986 0.4416 0.4416 0.D726 I.I3669E 00
150.OD 0.1421 CI894 0.1894 0.0407 7.37762E-0I
200.DO 0.2680 0.1099 D.C905 D.D0I3 6.I5465E-0I
300.00 0.3416 C1275 C.C227 0.0D01 5.44365E-0I
400.00 0.3820 D.1489 D.DIID O.DOCO 5.I47I7E-0I
500.DD 0.4168 0.1666 C.CC72 D.ODCC 4.92740E-0I
700.OD 0.4823 0.1941 0.CC36 O.CODC 4.58038E-0I

1000.00 0.5765 0.2195 C.CCI8 -O.ODCD 4.18979E-0I

CPO 20. EM 0.C252 EMUICOO H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OG 0.D577 0.7789 0.7789 0.7261 4.77009E OD
I0O.OC 0.0975 0.5969 0.5969 0.1453 I.68158E 00

150.00 0.1354 D.3063 0.3C83 0.0845 9.CC9I7E-0I

200.DD D.I876 0.1423 0.1423 0.D307 6.7I859E-0I
300.DD 0.3267 0.1 304 0.C442 0.CC03 5.56747E-0I
400.00 0.3737 D.I5C0 0.C2I8 D.OOOI 5.2D407E-DI
50D.00 D.4I08 D.1675 D.CI43 O.CCCG 4.96290E-0I
700.OC 0.4787 0.1946 O.CC77 O.OCOC 4.59798E-0I

ICGO.OC 0.5743 0.2197 0.CC37 -O.DOCO 4.I975IE-0I

CPO 30. EM 0.0252 EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC C.D576 0.8134 0.8134 1.092D 6.84967E 00

100.00 0.C97I C.6762 D.6762 0.2180 2.22647E DO
150.OC 0.1335 C.39I1 D.35II 0.1277 I.064D7E OD
200.00 0.1745 0.1857 0.1857 0.C607 7.28253E-0I

300.00 0.3130 0.1337 D.C646 0.CCD8 5.69I28E-0I

400.OG C.3657 C.I5I3 0.C223 D.DC01 5.26D96E-0I

500.00 0.4D50 0.1682 C.C2I3 O.DOCO 4.99840E-0I
700.OC 0.4750 0.1949 0.0114 O.DDCC 4.6I557E-01

I000.CC 0.5723 C.22C0 0.CC55 -O.DOOO 4.20523E-0I

CRO 50. EM 0.0253 EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC D.D576 C.8433 0.6433 1.8233 1.10088E 01
100.CO 0.C969 0.7567 0.7567 0.3634 3.31625b DO

150.00 0.1321 C4984 0.4984 0.2138 I.39038E OD
20D.O0 0.1673 0.2593 G.2593 0.1143 8.4104IE-0I

300.GG 0.289C C.I417 C.ICI7 O.CD30 5.9389IE-0I
400.00 0.35D6 0.1541 0.C526 0.0DD3 5.37475E-0I

500.GO 0.3938 0.1698 O.C350 0.0CC1 5.0694DE-0I
70D.0D 0.4679 0.1958 C.CI89 O.DDCC 4.65077E-01

1000.00 0.5681 C.2206 0.CC9I O.DDCC 4.22066E-0I
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRG 10. EM 0.05CC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1069 Q.4770 0.477C 2.3131 2.78097E 00
100.GC 0. I59D 0.2924 0.2924 1.3137 1.4C347E OD

150.00 0.1906 0.2291 0.2291 0.8235 9.9458IE-0I

200.OC C.2114 0.2D88 0.2C88 0.5807 8.24367E-0I

3C0.G0 C.2408 0.1988 0.1988 0.3446 6.69577E-0I

4G0.0C 0.2661 C 1963 D.1963 0.2191 5.879I2E-0I
50G.C0 0.2931 0.1955 0.1955 D.1365 5.33785E-0I
700.00 C.386D 0.1999 0.1999 D.D27D 4.64645E-0I

I0D0.G0 0.6153 0.2199 D.1522 O.OD03 4.05726E-0I

CPO 20. EM 0.05CC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0.1068 C5178 0.5178 4.6272 5. I2297E 00
100.00 0.1584 0.3429 0.3429 2.6402 2.37770E 00

150.00 0.1891 0.283D 0.2630 1.6748 I.56867E 00
200.00 0.2087 0.2654 0.2654 1.2D07 1.23612E 00

300.OC 0.2348 0.2592 C.2592 0.7457 9.40179E-0I

400.00 0.2551 D.2574 0.2574 0.5103 7.88259E-0I

500.OD 0.2738 0.2544 0.2544 0.36IC 6.89729E-0I

700.00 0.3123 D.2474 D.2474 D.1795 5.67304E-0I

1000.OC C.4132 D.2425 D.2425 0.0299 4.67565E-0I

CRO 30. EM 0.05DC EMUICOC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1067 D.5330 0.5330 6.9414 7.46496E 00

100.00 0.1582 0.364D D.364C 3.9669 3.35193E 00
150.00 0.1886 C.3C82 0.3C82 2.5253 2.I4276E 00

200.00 D.2079 0.2939 D.2939 1.8201 1.64787E 00

300.00 0.2329 C.2930 D.293C 1.1457 1.21078E 00

400.00 0.2518 D.2946 0.2946 0.7994 9.88606E-0I

500.OC D.2686 C.2936 0.2936 0.5811 8.45673E-0I
700.00 0.3004 C.2865 0.2865 0.32C5 6.69962E-0I

1000.00 0.3549 0.2732 D.2732 0.1189 5.29403E-0I

CRO 50. EM 0.05DC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50. OD 0.1067 D.5458 0.5458 1 1.5698 1.2I490E 01

1G0.0D D.I58D C.3830 C.383C 6.6195 5.30040E 00

150.00 0.1882 0.3322 0.3322 4.2265 3.29093E 00
200.DC 0.2072 0.3224 0.3224 3.0585 2.47138E 00

3G0.00 0.2315 0.3294 D.3294 1.9448 1.75I98E 00
400.DD D.2494 D.3374 0.3374 1.3753 1.38930E 00
500.0D 0.2648 D.34I0 0.3410 1.0189 I.I5756E 00
700.OD 0.2923 D.3394 0.3394 0.5974 8.752 79E-01

IDOO.OC 0.3 320 0.3257 C.3257 0.28D6 6.5308IE-0I
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EFFECTUVE CUTCFFS FOR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 1 0 2DD

CPO 10. EM C.075D EMUia.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OC 0.1309 0.2846 0.2646 6.2329 3.58836E OD

IOO.CO 0.1784 0.2258 0.2258 4.0816 2.27248E DD

15D.0D D.204I C2257 0.2257 3.0746 I.78828E aa

2DQ.G0 0.2214 0.2351 0.2351 2.4957 I.53054E oa

300.OD 0.2466 0.2542 0.2542 1.8102 1 .23427E DO

4D0.0D 0.2665 0.2683 0.2683 1.3923 I.C5268E 00

500.OC 0.2839 C.278C 0.278C 1.1044 9.24965E--01

700.00 0.3145 0.2892 0.2892 0.7313 7.54060E--01

1000.00 C3557 C2941 0.2941 0.4162 6.02171E--01

CRO 20. EM 0.D75C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.OD 0.I3D7 C.2990 0.299C 12.4733 6.82I80E OD

IO0.0C 0.1779 C.2422 C.2422 8.I9C2 4.I9874E 00

150.OD 0.2033 0.2452 0.2452 6.1886 3.2367IE 00

200.00 0.2202 0.258C 0.258C 5.0396 2.726I8E 00

300.GO 0.2447 C.2842 0.2642 3.6787 2.14I00E au

400.GG 0.2638 C3048 0.3C48 2.8507 1.78337E ao

500.00 0.2802 0.3206 D.3206 2.2611 I.53258E aa

700.00 0.3085 C3427 0.3427 1.5447 1.19852E ua

1000.GO 0.3447 0.3605 0.36C5 0.9267 9.042I4E--Dl

CRQ 30. EM 0.075C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

5D.00 0.1306 0.3042 D.3C42 18.7134 I.D0552E 01

100.00 0.1777 C.2484 0.2484 12.2971 6.12499E oa

150.OD 0.203D 0.2527 0.2527 9.3D32 4.685I5E 00

2D0.DD 0.2198 0.2670 0.2670 7.5836 3.92182E 00

30D.00 D.244D 0.2963 0.2963 5.548C 3.D4772E aa

400.DO 0.2629 D.32C0 0.32DC 4.3092 2.51407E ao

500.00 0.2790 D.339I 0.3391 3.4572 2.I40I9E 00

7D0.00 D.3066 0.3675 0.3675 2.3565 I.64298E aa

1000.OC 0.34 1 3 0.3941 0.3941 1.4350 1.20626E on

CRO 50. EM 0.075C EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.GC D.I306 D.3D85 0.3C85 31.1934 1.65221E ai

100.00 0.1776 0.2534 0.2534 20.5150 9.97751E aa

150.0C 0.2028 C.259G 0.259C 15.5324 7.582D3E aa

200.00 0.2195 C2748 D.2748 12.6709 6.3I3I0E ao

300.CC C2435 C.3G71 C3C7I 9.2837 4.861 IRE DO

400.00 0.2622 0.3338 0.3238 7.2253 3.97545E 00

500.OC 0.2781 C.356G 0.356C 5.8088 3.3554IE 00

700.00 0.3051 0.391 1 0.3911 3.9797 2.53191E aa

1000.OC C.3387 D.4281 0.4281 2.4499 1.8I034E oa
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EFFECTUVE CUTCFFS FCR SAMARIUM CYLINDERS (H/D 2) 2-B.W. 5 2 10 200

CRO ID. EM O.ICCC EMUICCC H/D 2

L EC FRACT FRACTM RMOE RTOT

50.00 0.1425 CJ98I 0.1981 10.3200 4.471I7E 00

100.CC 0. 1869 ci a is D.1815 7.3823 3.2301 IE 00

150.00 0.21 1 1 0.1938 0.1938 5.9373 2.7C264E 00

200.OC 0.2282 0.2C9G 0.2C9C 5.031C 2.38482E 00

300.00 0.2539 0.2361 0.2361 3.8730 I.979D5E 00

400.OC 0.2745 C.2580 0.258C 3.1217 1.7098DE 00

500.OG 0.2923 D.276I 0.2761 2.5811 1.5110DE DD

700.00 0.3229 0.3042 0.3C42 1.846C 1.231 ODE OD

1000.00 0.36 18 C.3332 C2332 1.1849 9.657I9E--01

CPO 20. EM 0.ICCC EM UIC.CC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.0G C.I425 0.2053 G.2C53 20.6412 8.6256DE 00

100.CC 0.1868 C.19C6 0.I9C6 14.7690 6.I4483E OD

150.OG 0.2110 C.2C53 C.2C53 1 1.8824 5.09121E 00

20D.00 0.2280 0.2231 0.2231 10.0711 4.45688E OD

300.GC C.2537 0.2551 D.2551 7.7586 3.64786E DO

400.00 0.2741 C.26I9 C26I9 6.2601 3.11180E OD

500.00 0.2917 C.3G48 C3C48 5.1828 2.7I656E on

700.00 0.3219 0.3428 0.3428 3.7189 2.16ID5E OD

1C0O.0C 0.3597 C3868 0.3868 2.4C54 I.63672E 00

CPO 30. EM 0.1000 EMUICOC H/D 2

L EC FRACT FRACTM RMOE RTOT

5G.0C C.I425 C.2079 0.2C79 30.9619 I.278D0E 01

100.GC 0. 1868 C.1939 0.1939 22.1557 9.D5955E 00

15G.00 0.2109 C.2095 C.2C95 17.8275 7.47978E 00

200.DC C.2280 C2281 0.2281 15.1134 6.52894E 00

30G.0G 0.2536 0.2622 0.2622 1 1.6434 5.31668E 00

400.00 0.274C G.29C9 D.2909 9.3991 4.51380E DO

500.00 0.2915 C.3160 C3I6C 7.7838 3.922I3E OD

700.OD 0.3215 0.3583 0.3583 5.5915 3.091IOE OD

IOOG.00 D.3591 C.4C93 C4C93 3.6252 2.3D77IE DO

CRO 50. EM O.ICCC EMUICCO H/0 2

L EC FRACT FRACTM RMOE RTOT

50. GO 0.1425 0.2099 0.2C99 51.6031 2.I0889E 01

100.00 0.1868 0.1965 0.1965 36.9299 I.4889DE 01

150.00 0.2109 0.2130 D.2I3C 29.7125 1.22569E 01

200.00 0.2279 C.2324 C.2224 25.1947 1.C6731E Dl

300.00 0.2535 0.2682 0.2682 19.4148 8.65430E DD

400.00 0.2738 C.2986 D.2986 15.6765 7.3178IE DD

500.00 0.2914 0.3253 D.3253 12.9890 6.33325E DD

700.00 0.3213 0.3717 0.3717 9.336C 4.951I9E DO

1000.00 0.3586 0.4294 0.4294 6.0655 3.64971E 00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 2BW 5 1

CRC ID. EM 0.0253 EMU 3. DO

L EC FRACT FRACTM RMOE RTOT

5D.00 0.D937 • 0.5502 0.5492 0.0802 1.63838E UO

100.00 0. 1707 0.2486 D.2363 0.0213 8.06728E-0I

150.00 0.2714 0.1812 0.D898 0.0010 6.1I540E-0I

200.00 0.3455 0.1853 0.0352 0.0001 5.4I226E-UI

300.00 0.4411 0.2ID0 0.0102 o.aaao 4.7898IE-0I

400.00 0.5164 0.23UI 0.0055 a.aaaa 4.42704L-0I

500.00 D.585D D.2435 0.00 3 7 -a.uooa 4.15913E-G1

700.OD 0.7119 0.2493 0.0019 -O.DOOO 3.77023E-UI

1000.00 0.8867 0.2097 D.C0D9 -o.ouoo 3.378I6E-GI

CRO 20.

5D.00

100.00

150.00

20D.00

3D0.0D

40D.00

50D.0D

70D.DU

lOOD.ao

CRO 30.

50.00

10D.C0

150.00

2CD.00

300.00

4C0.D0

500.00

7C0.DD

1D0D.0D

EM

EC

D.D87I

0.1465

0.2326

0.3226

0.4322

0.5107

0.5808

0.7092

0.8852

EM

EC

0.0253

FRACT

D.6933

0.3675

0.2090

0.1918

0.21 14

0.2 308

0.2441

0.2501

0.2104

0.0253

FRACT

EMU 3.QD

FRACTM

0.6928

0.3652

0.1607

0.D679

0.D202

0.01 10

0.0073

0.0038

0.D0I8

RMOE

0.1649

0.0628

0.0070

0.0003

O.QDDO

O.OODO

-O.DOOO

-0.0000

-o.oaoo

EMU 3.00

FRACTM RMOE

RTOT

2.59292b OU

I.DID04E OD
6.66985E-DI

5.60329E-D)

4.83881E-QI

4.45I48E-01

4. 174.3 3E-0I

3.77746E-UI

3.38117E-0I

RTOT

CRO 50.

0.D848 0.7593 0.759C 0.2505 3.54 74 7L OD

0.1386 0.4534 D.4524 0.1012 1.21336E aa

0.2090 0.2414 0.2149 0.0206 7.2243nE-0l

0.3022 0.1993 0.D98I O.ODID 5.79433b-GI

0.4236 0.2128 0.D301 0.0000 4.88780b-DI

0.5051 0.2316 0.0164 O.DOOO 4.47593C-GI

0.5766 0.2448 0.0109 O.DOOO 4.I8954E-GI

D.7065 0.2509 0.DD57 -o.aaoo 3.78469E-GI

0.8836 0.2 1 1 1 O.DD27 -O.OUOO 3.38417E-0I

EM 0.0253 EMU 3.00

EC FRACT FRACTM RMOE RTOT

0.0831 0.8220 0.8218 0.422 3 5.45656E OD

0.1325 0.5628 0.5624 0.1751 1.6I998E 00

0. 1875 0.3061 0.2947 0.0579 8.3332DE-UI

0.2693 0.2170 0.1507 0.0051 6. I7639E-DI

D.4D7I D.2I57 0.0491 0.0000 4.98580E-0I

C4943 0.2332 U.027C a.ooao 4.52481E-0I

0.5682 0.2460 D.0I8G O.COOO 4.2I9?5E-U1

0.7011 0.2524 0.DD95 -O.OUOO 3.799I5E-GI

0.8804 0.2125 0.DD4 4 -a.oaao 3.390I9E-DI

50.DD

locau

15C00

2DC00
3G0.D0

400.00

5UD.D0

7CD.0D

1000.00
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO ID. EM 0.0750 EMU 3.00

2BW 1 I

L EC FRACT FRACTM RMOE RTOT

5C0D D.I730 0.2698 0.2698 2.2931 2.6953DE DO

IDD.00 0.2227 0.2704 0.2 704 1.3788 I.8I653E OD

150.00 0.2500 C2876 0.2775 1.0438 I.469D3E GG

2DD.00 0.2704 C3033 0.2853 0.8394 1.26669E an

300.OD 0.3033 C3264 D.2969 D.5821 I.D2D2IE GO

4C0.00 0.3316 0.3415 0.3032 0.420D 8.66675E--ai

5DC00 0.3582 0.3519 0.3D58 0.3068 7.59144E--Gl

70CD0 0.4106 D.3637 0.3D33 0.1614 6.164I4E--ai

I00CD0 0.4986 0.3674 0.2846 D.0495 4.90831b--01

CRO 20. EM 0.D750 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.1714 0.2973 0.2973 4.6350 4.79293C aa

1DD.00 0.2186 0.3019 D.3D19 2.8538 3.07588E oa

I5D.00 0.2449 0.3229 0.3180 2.1691 2.411I2E UO

200.00 0.2641 0.3423 0.3328 1.7644 2.0308 IE OD

300.00 0.2939 0.3717 0.3551 1.2588 I.57596E DC

4CD.0D 0.3187 0.3919 0.3699 0.9414 1.29820E an

500.00 0.3409 0.4062 0.3796 D.7205 1.I0681E on

7DD.0D 0.3815 0.4233 0.3884 0.4337 8.57854E--01

I0DO.OO 0.4406 0.4308 0.3843 0.1981 6.45176E--01

CRC 30. EM 0.0750 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1709 0.3082 0.3082 6.9758 6.89D55E 00

IOC 00 0.2172 0.3151 0.3151 4.3286 4.33523E OD

150.00 0.2432 0.3386 0.3355 3.2959 3.35322E DO

200.00 0.2619 0.3603 0.3537 2.6919 2.79492E aa

300.00 0.2907 0.3939 0.382 3 1.9382 2.13172E an

4DD.D0 0.3143 D.4I79 0.4D24 1.4664 1.72973b DO

500.00 0.3351 0.4356 0.4166 1.1385 I ,45448b DD

7DD.00 0.3720 0.4584 0.4334 0.7135 1.09929E aa

10DD.00 0.4227 0.4724 0.4392 0.3611 7.99522E--Ul

CRO 50. EM 0.0750 EMU 3. on

L EC FRACT FRACTM RMOE RTOT

50.00 0.1704 0.3175 0.3175 1 1.6586 1.I0858E 01

1DD.00 0.2161 0.3272 0.3272 7.2760 6.85393E an

150.00 D.2417 0.3531 0.3512 5.5521 5.23740E a a

200.00 0.2601 0.3772 G.3732 4.5486 4.32 3I6E 00

30D.00 0.2882 0.4158 0.4085 3.2982 3.24323E GD

400.00 0.3108 0.4443 0.4344 2.5182 2.592 79E 00

5D0.00 0.3304 0.4664 0.4542 1.9772 2.I4982E ua

7C0.00 0.3645 0.4974 0.4812 1.2762 1.582I8E an

I00D.00 0.4092 0.5224 0.5C08 0.6937 1.10821b au
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 2BW I I

CRC 10. EM 0.1000 EMU 3.DO

L EC FRACT FRACTM RMOE RTOT

50.00 0.1862 0.2254 0.2254 4.) 1 15 3.50888E 00

100.00 0.2325 0.2511 0.251 1 2.8269 2.57347E UO

150.00 0.2611 0.2790 0.2790 2.2065 2.I4353E aa

20C.00 0.2833 0.3D29 0.3D29 1.8086 I.87045E 00

300.00 0.3181 0.3414 0.3362 1.3355 I.5I704E 00

40D.00 0.3458 0.3703 0.3574 1.0452 I.28686E DD

500.00 0.37D6 0.3931 0.3733 0.8299 1.12114E 00

700.00 0.4152 0.4252 0.394D 0.5316 8.94986E--01

1000.00 0.4770 0.4 50 7 0.4053 0.2658 6.8969IE--01

CRO 2D. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1852 0.2403 0.2403 8.2670 6.486U3E DO

I0C.00 0.23D2 0.2698 0.2698 5.7326 4.64335E oa

I5C.00 0.2574 0.3010 0.3010 4.5179 3.80505E aa

200.00 0.2782 0.3280 0.328D 3.74 34 3.27666E 00

3DC00 0.31 ID 0.3718 0.37D0 2.7885 2.59846E oa

400.00 D.33 70 0.4061 0.3999 2.2128 2.I6086E aa

500.00 0.3598 0.4339 0.4239 1.7875 1.8483IE 00

7C0.0D 0.3996 0.4765 0.4596 1.1972 I.42615E 00

1000.00 0.4519 0.5174 0.4919 0.6656 I.0488DE OU

CRC 3D. EM O.IODO EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.DO 0.1849 0.2458 0.2458 12.4229 9.463I8E ua

100.00 0.2295 0.2769 0.2769 8.6390 6.71323E OU

150.00 D.2563 0.3097 0.3097 6.8283 5.46657E GO

200.00 0.2766 0.3381 0.3381 5.6764 4.68287b 00

300.00 0.3086 0.3846 0.3836 4.2430 3.67988E ua

400.00 D.3340 0.4215 0.4174 3.3832 3.03486E DO

500.00 0.3561 0.4521 0.4453 2.7478 2.57549E DO

7C0.00 0.3944 0.5005 D.4889 1.8661 1.95732E OD

I0CC00 0.4437 0.5506 0.5328 1.0714 1.4079IC aa

CRO 50. EM 0.1000 EMU 3.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1846 0.2504 0.2504 20.7338 1.54175E 01

1CD.00 0.2289 D.283D 0.283a 14.4518 I.0853DE Gl

150.00 0.2553 0.3173 0.3173 1 1.4499 8.78961E 00

200.00 0.2753 D.347I 0.34 71 9.5417 7.49529E 00

300.OD 0.3066 0.3960 0.39 55 7.1549 5.84272E aa

4C0.00 0.3316 0.4356 0.4332 5.7242 4.78286L OG

500.00 0.3532 0.4690 0.4649 4.6694 4.02984E oa

70C00 0.3902 0.5233 0.5161 3.2067 3.0I965E ac

IO0D.D0 0.4371 0.5836 D.5724 1.8863 2.1261 ME 00



-272

EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO 10. EM 0.0253 EMU 5.00

2BW

L EC FRACT FRACTM RMOE RTOT

5D.D0 0.0878 0.55DI 0.5501 0.D826 1.63337E 00

100.00 0.1708 0.2484 0.2365 0.0213 8.06397E-CI

150.00 0.2714 CI 81 1 0.0898 O.ODIO 6.1I5U8E-0I

200.00 0.3455 0.1852 0.0352 0.0001 5.4I222E-DI

300.00 0.441 1 0.2ID0 0.UI02 o.aooo 4.7898IE-0I

4C0.0D 0.5164 0.2301 D.DD55 o.oaoo 4.427D4E-UI

500.00 0.585D 0.2435 D.U037 -O.ODOO 4.15913E-0I

700.00 0.7119 0.2493 0.0019 -o.oaoo 3.77023E-0I

I0CC.D0 0.8867 0.2097 0.G009 -o.oooa 3.378I6E-UI

CRO 20. EM 0.0253 EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0839 0.6934 0.6934 0.1690 2.5879IE aa

100.00 0.1466 0.3673 0.3654 0.0628 I.0097IE ao

150.DO 0.2326 0.2089 0.1607 D.D07D 6.66953E-0I

2D0.D0 0.3226 0.1918 0.06 79 0.D003 5.60325E-UI

300.00 0.4322 0.2114 a.0202 O.OUOO 4.83880E-0I

400.00 0.5ID7 0.2 308 0.01 ID O.OUCD 4.45I48E-0I

500.00 0.5808 0.2441 0.C073 -O.DOOO 4.I7433F-UI

7DD.0D 0.7092 0.25DI 0.0038 -O.DOOO 3.77746E-GI

I00D.0D 0.8852 0.2104 0.0018 -O.DOOO 3.381I7E-UI

CRO 3D. EM 0.0253 tMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0827 0.7594 0.7594 0.2557 3.54245E 00

I0D.OD D.I386 0.4532 0.4526 0.1012 I.2I3D3E OU

150.00 0.2090 0.2414 0.2150 0.0206 7.22397E-DI

200.00 0.3022 D.l993 0.0981 0.0010 5.79429E-DI

300.00 0.4236 0.2128 D.D30I D.OODO 4.8878DE-0I

4CC00 0.5D5I 0.2316 0.0164 0.0000 4.47593F-UI

5DD.00 0.5766 0.2448 0.0109 a.oaoo 4.18954E-UI

7CC.0D 0.7D65 0.2509 0.UD57 -o.aaoo 3.78469E-0I

100C00 0.8836 0.2 1 1 1 D.CC27 -O.ODOO 3.38417E-0I

CRO 5D. EM 0.0253 CMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0818 D.8220 0.8220 D.4292 5.45154E DO

100.DD 0.1325 0.5627 0.5625 0.1751 I.6I965E DO

150.00 0.1875 0.3060 0.2947 0.0579 8.33287E-UI

2CC0D 0.2693 0.2170 0.I5D7 0.D05I 6.I7635E-DI

3DCDD 0.4071 0.2157 0.0491 O.OOOD 4.98579E-DI

4CD.DD 0.4943 0.2332 0.0270 O.DOOO 4.5248IE-0I

500.00 0.5682 C 2460 0.0180 a.aaoa 4.2I995E-UI

700.00 0.7011 0.2524 0.CC95 -a.oaoo 3.799I5E-DI

iouc.no 0.8804 0.2125 D.D044 -o.ouoo 3.390I9E-0I
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO ID.

50.00

ICCOD

150.00

20CD0

300.00
4CC00

500.00

7CC0D

I00D.00

CRO 20.

5C.0D

ICO.DD

I5C.00

2D0.00

3C0.00

40D.00

500.00

7CD.00

1000.DO

CRO 3D.

50.DO

IDO.OD

150.00

200.00

30D.DD

400.OD

500.00

700.DO

1000.00

CRO 50.

50.DO

I0D.00

150.00

20C00

3UC00

400.00

5U0.D0

700.on

1000.OD

EM

EC

0.1453

0.2034

0.2459

0.274 5

0.3238

0.3 766

0.4365

0.5689

0.7655

EM

EC

0.1439

0.1977

0.2314

D.2563

0.2928

0.3279

0.3663

0.465D

0.6573

EM

EC

0.1434

0.1959

0.2272

0.250a

0.2822

0.3110

0.3404

0.4)09

0.5730

EM

EC

0.1431

0.1945

0.2241

0.2447

0.2738

0.2979

0.3208

0.3688

0.4695

0.0500

FRACT

0.3636

0.2611

0.2419

0.2432

0.2531

0.2637

0.2734

0.2863

0.2685

0.0500

FRACT

0.4275

D.3275

0.3035

0.2999

D.3D22

0.3047

0.3066

0.3107

0.3053

D.05DC

FRACT

D.4544

0.3615

0.3398

0.3368

0.3389

0.3393

0.3380
0.3344

D.3278

0.0500

FRACT

0.4787

0.3957

0.38D0

0.38D6

0.3870

0.3890

0.3871

0.3780

0.3620

EMU 5.00

FRACTM

0.3636

0.261 I

0.2419

0.2254

0.2D25

0.1819

0.1602

0.1201

0.0797

RMOE

1.0363

0.4572

0.2322

0.1462

0.0645

0.D262

0.0090

0.00D7

D.OOOO

EMU 5.00

FRACTM

D.4275

0.32 75

0.3035

0.2965

0.2793

0.2642

0.2478

0.2C85

0.1475

RMOE

2.0916

0.9796

0.5676

0.3740

0.2D29

C I 120

0.0579

0.0098

0.0001

EMU 5.00

FRACTM

0.4544

0.3615

0.3398

0.3368

0.3248

0.3128

D.2993

0.2674

0.2D52

RMOE

3.1467

1.5003

0.8988

0.6D80

0.3521

0.2148

C 1293

0.0375

0.0015

EMU 5.00

FRACTM

0.4787

0.3957

0.3800

0.3806

D.3793

0.3732

0.3637

0.3389

0.2901

RMOE

5.2559

2.5409

I.5587

1.0898

0.6559

0.4288

0.2862

0. 1223

0.DI93

2BW I I

RTOT

1.8481 IE 00

1.0688IE UD

8.36325E-0I

7.25544E-UI

6.06350E-0I

5.35972E-UI

4.87I96E-DI

4.22I99E-DI

3.63576E-UI

RTOT

3. 1 I868E CD

I.59562E UU

1.I58I2E DD

9.59133E-01

7.56545E-0I

6.43523E-DI

5.68427E-01

4.73IOeE-UI

3.92552E-01

RTOT

4.38926b OC

2.I2242E aa

I.47992E OG

I.I9272E 00

9.06739E-D1

7.5I074E-0I

6.49659E-0I

5.240I7E-UI

4.2I528E-UI

RTOT

6.9304DE 00

3. I7603E 00

2. I2351E aa

I.65990E 00

1.207I3E UU

9.66177F-0I

8.12I22E-0I

6.25834E-UI

4.79480E-01
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO ID. EM 0.0750 EMU 5.00

2BW I 1 0

5D.00

1D0.00

150.00

200.00

300.00

4C0.0Q

SCO.00

7DD.00

1000.00

CRO 20.

50.00

IDO.OD

150.00

200.DO

300.00

4DD.0D

500.00

70D.DD

1000.00

CRO 30.

50.OD

IDC 00

150.00

200.OD

300.OD

400.OD

5D0.D0

700.00

10C0.DD

CRO 5D.

50.00

1DD.00

150.00

2CC.00

3G0.DC

4GC.D0

5CC.00

700.00

1000.DC

EC FRACT FRACTM RMOE RTOT

0.1716 0.2773 0.2773 2.8909 2.57613E 00

0.2I9D 0.2724 0.2724 I.7361 1.7I559E ao

0.2471 0.2850 0.2850 1.2476 I.38I60E an

0.2684 0.2976 0.2976 0.9628 1.I8994E aa

0.3037 0.3168 0.3168 0.6235 9.59530E--01

D.3360 0.3303 0.3303 0.4184 8.I7583E--01

0.3692 0.34D4 0.3404 0.2776 7.I8777E--ai

D.4252 0.3536 0.3321 0.1380 5.88164b--01

0.5185 0.3585 0.3D25 0.0382 4.73289E--ai

EM 0.D75D EMU 5.00

EC FRACT FRACTM RMOE RTOT

0.1707 D.3022 0.3022 5.8152 4.67375E 00

0.2168 0.3043 0.304 3 3.5364 2.97494E DD

0.2432 0.323D 0.32 30 2.5795 2.32369E 00

0.2627 0.3405 0.3405 2.0262 1.954D6E 00

0.2934 0.3676 0.3676 1.3731 I.5I529E DU

0.3193 0.3861 0.3861 0.9862 1.2491 IE DD

0.34 31 0.3996 0.3996 D.7254 1.D6645E DO

0.3875 D.4166 0.4128 D.4087 8.29605E--Dl

0.4476 0.4247 0.4C28 0.1831 6.27635E--ai

EM 0.0750 EMU 5.00

EC FRACT FRACTM RMOE RTOT

0.1704 0.3118 0.3118 8.7389 6.771 3 7E GO

0.2160 0.3173 0.3173 5.3364 4.23429E an

0.242D D.339I 0.3391 3.9109 3.26578E oa

0.2609 0.3596 0.3596 3.0877 2.7I8I8E DO

0.29D2 0.3916 0.3916 2.1208 2.07I04E UU

0.3144 0.4145 0.4145 1.5489 1.68D64E 00

0.3360 0.4313 D.43I3 1.1672 1.4141 IE 00

0.375 7 0.4537 0.4535 0.6885 I.07ID5E UO

0.4268 0.4680 0.4555 0.3457 7.8I980E--01

EM 0.0750 EMU 5.0D

EC

D. 1702

0.2155

0.2410

D.2595

0.2878

0.3106

0.3307

D.366I

D.4I 13

FRACT

0.3199

0.3288

0.3537

0.3772

0.4146

0.4424

0.4639

0.4947

0.5198

FRACTM

0.3199

0.3288

0.3537

0.3772

D.4I46

0.4424

0.4639

0.4947

0.5135

RMOE

14.5863

8.9347

6.5735

5.2104

3.6140

2.6740

2.0473

1.2647

0.6783

RTOT

I.09666E Dl

6.75299b 00

5. I4997E 00

4.24641E DD

3.I8256E aa

2.54369E 00

2.I0945E UO

I.55 3 93E 00

1.09067b ac
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO 10. EM 0.1000 EMU 5.00

2BW I I

L EC FRACT FRACTM RMOE RTOI

50.00 0.1855 0.2308 0.2308 5.2608 3.394I9E 00

ICO.00 0.23D9 0.2561 0.2561 3.5991 2.46925E UO

150.00 0.2585 0.2832 0.2832 2.8005 2.04774E DO

200.00 D.2796 0.3061 0.3061 2.2920 I.78I77E 00

300.00 0.3137 0.3418 0.34 18 1.6433 I.44001E OU

400.00 0.3424 0.3683 0.3683 1.2312 1.2191UE 00

500.00 0.3683 0.3891 0.3891 0.9414 1.06I09E DU

7GD.00 0.4163 0.4184 0.4184 0.5599 8.46943E -Dl

IODO.OD 0.4895 0.4417 D.44I7 0.2376 6.54264E -01

CRO 20. EM 0.1000 EMU 5.0D

L EC FRACT FRACTM RMOE RTOT

50.00 D.I849 0.2434 0.2434 ID.5597 6.37134E 00

100.OD D.2294 0.2729 0.2729 7.2639 4.539I4F UO

150.00 0.2562 0.3D40 0.3D4D 5.6840 3.70926E OC

200.OD 0.2764 0.3 306 D.3306 4.6825 3.I8798E UD

300.00 0.3086 0.3732 0.3732 3.4071 2.52I43E DD

400.00 0.3349 0.4064 0.4C64 2.6002 2.093I4E DD

5DD.00 0.3581 0.4332 0.4332 2.0355 1.78827E 00

700.00 0.3990 0.4742 0.4742 1.2948 1.3781 IE 00

I0C0.00 0.4542 0.5133 0.5133 0.6 709 I.0I338E 00

CRO 30. EM O.IDOO EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1846 0.2479 0.2479 15.8585 9.34849E on

100.00 0.2290 0.2 792 0.2792 10.9287 6.60902E 00

15D.D0 0.2554 0.3120 0.3120 8.5676 5.37078E OD

200.00 D.2754 0.34D2 0.3402 7.0715 4.594I9E 00

3C0.0D 0.3069 0.3859 0.3859 5.1702 3.60285E DD

400.00 0.3325 0.4221 0.4221 3.9685 2.967I4E 00

5G0.00 D.3549 0.4521 0.4521 3.1275 2.5154 4E UG

7GD.0D 0.3937 D.4994 0.4994 2.0270 1.90927E 00

I0C0.0D 0.4446 0.5485 0.5485 I.D996 I.37249E DD

CRO 50. EM O.IODO EMU 5.00

L EC FRACT FRACTM RMOE RTOT

50.00 0. 1845 0.2518 0.2518 26.4545 1.5302 8E ai

1DC.00 0.2286 0.2845 0.2845 18.2566 1.07488E 01

150.DD 0.2548 0.3188 0.3188 14.3348 8.69382E aa

200.00 0.2746 0.3484 0.3484 11.8507 7.4D662E 00

300.00 0.3055 0.3969 0.3969 8.6964 5.765 7DE aa

400.00 0.3306 0.4361 0.4361 6.7D3I 4.71514b ac

500.00 0.3524 0.4693 0.469.3 5.3094 3.96979C GO

7C0.OO 0.3898 0.5231 0.5231 3.4875 2.97161C DO

1000.00 0.4375 0.5829 0.5829 1.9549 2.09071E ao
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 2BW

CRO ID. EM 0.0253 EMU 10.00

EC FRACT FRACTM RMOE RTOT

5D.00 0.0823 0.5868 0.5868 0.1012 1.52792E DD

100.00 0.141 1 0.2473 0.2473 0.0370 7.417I6E-DI

150.00 0.3149 0.1641 0.D976 0.D002 5.67037E-UI

200.00 0.3909 0.1760 0.0375 D.OOOO 5.08790E-UI

3DD.00 0.4783 0.2050 0.0107 0.0000 4.59965E-GI

40D.D0 0.5455 0.2262 0.D057 o.oooa 4.30682E-0I

500.00 0.6081 0.2398 0.0037 -a.oaoo 4.07957E-D1

7D0.00 0.7265 0.2449 0.0019 -0.0000 3.73229E-0I

I0C0.00 0.8943 0.2063 0.0009 -D.0000 3.36397E-0I

CRO 20. EM 0.0253 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0813 0.7219 0.7219 0.2039 2.48247E 00

100.00 0.1312 0.3853 0.3853 0.D789 9.45030E-0I

150.OD 0.2631 0.1860 0.1759 0.0027 6.22482E-0I

200.OD 0.3632 0.1812 0.0723 0.0D01 5.27893E-0I

300.00 0.4683 0.2063 0.D2I 1 0.0000 4.64865E-CI

400.00 0.5394 0.2270 0.0113 o.oaoo 4.33I26E-QI

50C.00 D.6035 0.2405 0.DD74 -o.oaoo 4.094 78E-0I

700.00 0.7237 0.2457 0.0039 -o.oaoo 3.73952E-0I

1000.00 0.8926 0.2070 0.0018 -o.oooa 3.36698E-0J

CRO 30. EM 0.0253 EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0810 0.7820 0.7820 0.3067 3.4370IE aa

IDD.00 D.I286 0.4751 0.4751 0. 1196 1.I4834E 00

150.DO 0.1946 D.22I7 0.2217 D.D3I4 6.77927E-D1

2GD.00 0.3385 0.1871 0.1045 0.0D03 5.46997E-U1

300.DD 0.4585 0.2D75 0.0313 O.OUOO 4.69765E-D1

4CD.00 0.5334 D.2278 0.0168 o.aaoo 4.3557IE-0I

500.00 0.5990 0.2412 O.UI1 I -o.ouoo 4.I0998E-QI

700.00 0.7209 0.2466 0.D058 -0.0000 3.746 75E-0I

1000.00 0.8910 0.2077 0.0C27 -O.DDOO 3.36999E-0I

CRO 50. EM 0.0253 EMU 10,.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.0808 0.8378 0.8378 0.5122 5.346 IDE OD

100.00 0.1267 0.5843 0.5843 0.2306 I.55497E 00

150.00 0.1751 0.2997 D.2997 0.0798 7.888I7E-0I

200.00 D.297I 0.2017 C 1616 0.0020 5.85204E-0I

300.DO D.440G 0.2102 0.D5I1 O.OOOD 4.79564F-0I

400.on 0.5216 0.2294 0.0277 0.0000 4.40459E-0I

500.DO 0.5903 0.2426 0.DI84 -o.oaoo 4.I4040E-GI

7D0.DD 0.715.3 0.2483 D.DD96 -D.OUDD 3.76I2IL-GI

loao.co 0.888D 0.2092 0.DD45 -O.DDOO 3.37600E-DI

1 D
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO ID.

5C.00

100.00

15D.00

200.00

300.00

4C0.DD

5G0.00

700.00

1000.00

CRO 2D.

50.00

100.00

150.00

2DD.00

3C0.00

4CC00

500.00

7CC00

I0CC.00

CRO 30.

50.00

I0D.00

150.00

200.00

300.00

400.00

500.00

700.OD

1000.00

CRO 50.

50.00

100.00

150.00

200.00

30C0D

4C0.D0

500.00

7CQ.D0

10DC0D

EM

EC

0.1439

D.1978

0.2316

0.2580

0.3120

0.4822

0.5900

0.7559

0.9663

CM

EC

0.1432

0.1950

0.2254

0.2468

D.2812

0.3159

0.362 7

0.5843

0.8141

EM

EC

0.1430

0. 1942

D.2235

0.2435

0.2738

0.301D

0.3298

0.4341

0.6955

EM

EC

0.1428

0.1935

0.222D

0.241G

D.2686

0.2914

0.3131

0.3603

0.5344

O.D50D

FRACT

0.3944

0.2818

0.2483

0.2365

D.23D0

0.2345

0.2455

0.2392
0.1807

0.0500

FRACT

0.4485

0.3479

0.3177

0.3D65

0.2955

0.2873

0.2815

0.2834

0.2474

0.D500

FRACT

0.4701

0.3790

0.3547

D.3471

0.3395

0.3310

0.3219
D.3087

0.2939

0.D5DD

FRACT

0.4891

0.4C89

0.3929

0.3917

0.3929

0.389D

0.3813

D.36I7

0.3391

EMU 10.DD

FRACTM

0.3944

0.2818

0.2483

0.2365

0.2300

0.2345

0.1956

0.1391

0.0895

RMOE

1.4384

0.6598

0.3752

D.2369

0.0923

0.0043

0.0005

COUOO

a.oaoo

EMU 10.00

FRACTM

0.4485

0.3479

0.3177

0.3065

0.2955

0.2873

0.2815

0.2436

0.1644

RMOE

2.8899

1.3621

0.8140

0.5535

0.2944

0.1575

0.D687

0.0010

0.0000

EMU 10.00

FRACTM

0.4701

0.3790

0.3547

0.3471

0.3395

0.3310

0.3219

0.3D87

0.2278

RMOE

4.341 I

2.0635

1.2510

0.8675

D.4902

0.2952

0.1740

0.0265

O.ODOI

EMU ID.DO

FRACTM

0.4891

0.4D89

D.3929

0.3917

0.3929

0.389D

0.3813

0.3617

0.3259

RMOE

7.2430

3.4658

2.1244

I.4945

0.8780

0.5640

0.3728

0.1542

0.0057

2BW I I

RTOT

I.69037E DD

9.28629E-DI

7.098U6E-UI

6.10282E-0I

5.08930E-01

4.52273E-0I

4.I4457E-0I

3.65906E-DI

3.2361IE-01

RTOT

2.96094E DO

I.45543E DD

1.03I60E OC

8.43870E-0I

6.59124E-0I

5.59824E-0I

4.95689E-0I

4.I68I5E-DI

3.52587E-0I

RTOT

4.23I5IE 00

1.98224b OG

I.35340E CO

I.07746E aa

8.093I9E-0I

6.67375E-DI

5.76920E-0I

4.67723E-0I

3.8I563E-DI

RTOT

6.77266E 00

3.03585E 00

1.99699E OD

1.54464E OD

1.I097IE 00

8.82478C-0I

7.39383E-0I

5.69540E-GI

4.395I6E-0I
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS

CRO 10. EM 0.0750 EMU 10.00

2BW I 1 0

L EC FRACT FRACTM RMOE RTOT

50.OD D.l709 0.2904 0.2904 4.0648 2.43939E 00

1D0.00 0.2172 0.2866 0.2866 2.4379 1.58912E 00

150.00 0.2438 0.2990 0.2990 1.7551 I.26358E 00

20D.00 0.2633 0.3106 0.3106 1.3613 I.079I9E 00

3GD.0D D.2941 0.3256 0.3256 0.9026 8.60944E--01

400.00 0.3200 0.3327 0.3 32 7 0.6355 7.28971E--Ul
500.OD 0.3438 0.3351 0.3351 0.4595 6.386UDE--01

7D0.0D 0.3901 0.3319 0.3319 0.2438 5.2.1 603E--Ul

1000.00 0.4746 0.3185 0.3185 0.D749 4.21748E--01

CRO 2D. EM 0.0750 EMU 10,.OD

L EC FRACT FRACTM RMOE RTOT

50.00 0.1704 0.3101 0.3101 8.1583 4.5370IE on

IDG.00 0.2159 0.3 138 0.3138 4.9276 2.8484 7E oa
150.DO 0.2416 0.3.332 0.3332 3.5747 2.20568E aa

200.00 D.2603 0.3511 0.3511 2.7965 1.8433IE ua

300.OD 0.2890 0.3772 0.3772 1.8910 I.4I670E ua

4CC.D0 0.3124 0.3935 0.3935 1.3663 1.16050E ao

500.00 0.3330 0.4035 0.4035 1.0220 9.86268E--ai

7CC0D 0.3698 0.4] 13 0.4113 0.6033 7.63D43E--Dl
IOC0.0O 0.4219 0.4052 0.4C52 0.2815 5.76094E--Ul

CRO 30. EM 0.0750 EMU 10..00

L EC FRACT FRACTM RMOE RTOT

5D.0D 0.1702 0.3173 0.3173 12.2532 6.63464E aa

100.00 0.2154 0.3242 0.3242 7.4184 4.10782E 00

150.00 0.2409 0.3469 0.3469 5.3945 3.I4777E UO
200.00 0.2593 0.3679 U.36 79 4.2313 2.6D743E ao

30D.00 0.2874 0.3998 0.3998 2.8792 I.97246E oa

400.00 D.3I00 0.4216 0.4216 2.0956 I.59203E 00
500.00 0.3296 0.4366 U.4366 1.5832 1.33394b aa

7G0.00 0.3640 0.4534 0.4534 0.9599 I.D0448E UU

I00D.00 0.4099 0.4573 D.4573 0.4825 7.30439E--Ul

CRO 50. EM 0.0750 EMU 10.,00

L EC FRACT FRACTM RMOE RTOT

50.00 D.170D 0.32 34 0.3234 20.4408 I.08299E 01
100.00 0.2151 0. 3.332 U.3332 12.3979 6.62652E CO
150.0D 0.240 3 0.3589 0.3589 9.0342 5.03195E 00
200.00 0.2585 0.3830 0.3830 7.0993 4.I3567E ao

300.DO 0.2861 0.4208 0.4208 4.8528 3.08397E ua

400.00 0.308 1 0.4483 0.4483 3.5538 2.45508b ao
500.00 0.3270 0.4690 0.469D 2.7036 2.02927E UO
700.00 0.3596 0.4968 D.4968 1.6714 I.48 736E ao

1000.00 D.40I4 0.5158 0.5158 0.8815 1.03913b ao
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EFFECTIVE ENERGY CUTOFFS FOR SAMARIUM SLABS 2BW I I 0

CRO 10. EM O.IODO EMU 10.00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1844 0.2341 0.2341 7.0646 3.28955E 00

ICC.00 0.2286 0.2572 0.2572 4.7346 2.37788E 00

150.00 0.2549 0.2822 0.2822 3.6385 l.965 70t UD

200.00 0.2748 0.3D3I 0.3031 2.9553 1.70696E 00

300.00 0.3061 0.3344 0.3344 2.1083 I.376D9E on

4C0.00 0.3317 0.3566 0.3566 1.5871 1.I63 32E 00

500.00 0.3541 0.3726 0.3726 1.2309 1.DlI67E 00

700.00 0.3932 0.3926 0.3926 0.7764 8.07I47E--01

1000.00 0.4451 0.4027 0.4027 0.4063 6.24270E--01

CRO 20. EM 0.1000 EMU 10 .00

L EC FRACT FRACTM RMOE RTOT

5C.00 0.1843 0.2454 0.2454 14.1375 6.266 70E CO

1Q0.00 0.2283 0.2740 0.2740 9.4845 4.44776E DO

150.00 0.2544 0.3040 0.3040 7.2998 3.62 722E 00

200.00 0.2741 0.3297 0.3297 5.9386 3.113I7E 00

300.00 0.3049 0.3 701 0.37DI 4.2531 2.4575IE UO

400.00 0.3298 0.4009 0.4C09 3.2186 2.03732E 00

500.00 0.3514 0.4254 0.4254 2.5118 I.73884E DO

700.00 0.3885 0.4612 D.46I2 1.6127 1.3383IE on

J0C0.00 0.4359 0.4925 0.4925 0.8823 9.8338IE--Ul

CRO 30. EM 0.1000 EMU 10 .00

L EC FRACT FRACTM RMOE RTOT

50.00 0.1843 0.2494 0.2494 21.2105 9.24385E CO

100.00 0.2282 0.28D0 0.2800 14.2365 6.51764E DC

150.00 D.2542 0.3121 0.3)21 10.9603 5.288 74E 00

200.00 0.2738 0.3396 0.3396 8.9235 4.5I938E DO

300.00 0.3D44 0.3840 0.3840 6.3979 3.53893E CO

400.00 0.3292 0.4188 0.4188 4.8489 2.91132E UO

5C0.0D 0.3505 0.4472 0.4472 3.7921 2.46602E DO

7DD.00 0.3870 0.4909 0.4909 2.4485 1,86948b on

ICOD.00 0.4330 0.5343 0.5343 1.3578 1.34249E on

CRO 50. EM 0.1 ODD EMU 10..OD

L EC FRACT FRACTM RMOE RTOT

50.00 0.1842 0.2527 0.2527 35.3579 1.51982E 01

100.00 0.2281 0.2851 0.2851 23.7384 I.06574E Dl

150.00 0.2541 0.3188 0.3188 18.2848 8.61177C DO

2C0.00 0.2736 D.3482 0.3482 14.8909 7.33I8IE no

3C0.00 0.3041 0.396D 0.3960 10.688) 5.70178E DU

4C0.D0 0.3287 0.4343 0.4343 8.1099 4.65932E UD

500.00 0.3498 0.4663 0.4663 6.3539 3.92037b 00

7CD.00 D.3857 D.5180 0.518D 4.1203 2.93181E OU

IOOC.OD 0.4308 0.5744 D.5744 2.3072 2.0607IE 00
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