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Abstract

The neutron spectral intensities in a 5l-group structure
together with the angular distributions in an 8-angle quadra-
ture set are presented which describe the surface leakage from
the hemispherical pressure vessel surrounding the TSR-II reactor
at the Tower Shielding Facility. These data may be used as
free-field source terms in the calculations of experiments
performed using the large beam collimator, and were derived
from many different measurements made at various positions
in the beam that were used to normalize ANISN calculations
of the pressure vessel leakage.

The geometry of the collimator arrangement to which the following
data apply is shown in Fig. 1.

The neutron energy and angular distributions at any point on the
surface of the hemispherical pressure vessel (for example, point A in
Fig. 1) are presented in Table I. These distributions are derived from
ANISN calculations of the pressure vessel leakage normalized to fit the
detailed measurements of the neutron energy and spatial distributions
in the free field.l The spectrum is presented in a 5l-group structure,
but it may be assumed to be smoothly varying and can thus be regrouped
into any desired structure. Similar remarks apply to the angulaxr
distributions. Note that the entries 1n the table are integrated over

the group interval, and are also expressed on an absolute watt basis.

1

C. E. Clifford and F. J. Muckenthaler, "A Determination of the Neutron
Energy and Spatial Distributions of the Neutron Beam from the TSR~II
in the Large Beam Shield," ORNL-TM-4868, 1976.



This is the result of successfully determining experimentally the ratio

between "monitor watts' and fission watts, by measuvement of the temper-
ature rise in the reactor cooling water, so that all data in this report
are expressed in terms of "fission'" or "heating' watts. This had not yet
been done when an earlier report2 describing the free-field from the
15%-in. collimator was written. Thus the intensities in ORNL-TM-4010
should be multiplied by 0.658 to put them on the same basis as in the
present report; i.e., per fission watt.

The units of the angular flux are neutrons/cm?/min/fission watt/unit
weight. To convert to angular current leaking the hemisphere in units
of neutrons/cm?/min/fission watt/steradian, each entry should be multiplied
by the appropriate value of COS@n/4ﬂ, where Qn is the angle between the
normal to the surface and the direction of the angular flux.

The angular distributions given in Table I are not readily useable
in a DOT calculation because they are defined with respect to a hemi-
spherical surface, which is not yet a viable option in DOT. They must
be transformed to angular distributions with respect to a plane surface,
to take advantage of an existing option im DOT that uses a boundary disc
source. This transformation can easily be effected by the following
equation:

¢gD(Z,R,n,u) = ¢gh(RS,cos9n) cos@n/[nl, 0 j_cos@n <1 ,

2
R. E. Maerker and F. J. Muckenthaler, "The Absolute Neutron Spectrum
Emerging Through a 15%-in. Collimator from the TSR-IL Reactor at the
Tower Shielding Facility,' ORNL-TM-4010, 1972.



where ¢g = group angular flux on a plane located a centerline distance
Z from tﬁe reactor center in the cylindrical coordinate directions defined
by n and u, and at a distance R from the center of the plane, and ¢ =
group angular flux on the hemisphere of radius RS = 48,5775 cm intergolated

from Table I at the angle coan.

The relationship between the variables n, u, and cosen is

R? + 2% - B2 - A?

cosen =
2R A
s

1

where A |n| Z 4+ uR - /Rg + (|n| Z + uR)2 -~ (R? + 22), -1 <wu <1,

A logical choice for the location of this disc source is at
Z = 55.514 cm; i.e., on the plane defined by the inside concrete surface
of the large beam collimator. The disc source should be written as an
interior boundary source so that reflection from a cylindrical represen-
tation of the pressure vessel and water on the reactor side of the source
plane as well as from the walls of the concrete collimator is included
when transport through a shielding configuration is to be calculated.
(Fig. 2).

The source transformation from a hemisphere to a disc involves only
uncollided transport from hemisphere to disc. The effect of neutrons that
leak the pressure vessel and are scattered by the stainless steel and
water shield surrounding much of the pressure vessel to points on the
disc plane is not considered in the transformation. This enhancement is
included, however, in the adjustment of the source terms appearing in

Table I.



A listing of the code effecting the transformation is presented in
the Appendix. Also appearing in the Appendix is an example of angular
and radial meshes used at ORNL to specify the disc source, together with
the angular fluxes for the first group that appear on the interijor
boundary source tape. As a further check, the source description as
presented in the output of a DOT calculation using this source tape is
also displayed, for groups 1 through 49.

The source terms presented in Table I have been normalized so that
the transformed planar interior boundary source, when used with the
collimator geometry of Fig. 2 in a DOT calculation, gives rise to free
field distant centerline fluxes and fluxes across the collimator exit
plane that agree to within + 15% of absolute measured values.! 1If the
hemispherical source description were used directly with the values given
in Table I and the effects of increased reflection included from a
stainless steel and water region surrounding much of the pressure vessel,
free field fluxes would be overcalculated by about 15%. Thus, if the
hemispherical source geometry together with reflection geometyy around
the sides of the pressure vessel were actually incorporated into a
calculation, the values appearing in Table I should be multiplied by 0.85.

Relative to the 15%~in. collimator described in ORNL-TM-4010, the
large beam collimator produces a centerline current above 0.9 MeV incident
on the front face of a shield of about 35 times more, and a surface
integrated current of about 190 times more, on an equal wattage basis.
Since the maximum power available for the large beam collimator is 1 MW
compared to 100 kW for the 15%-in. collimator, the overall maximum

increases ia the incident current are 350 and 1900, respectively.



n

This increase in intensity is of course at the expense of a less well-
defined beam. Neutron scattering from the concrete collimator and the
stainless~steel-water shield in the large beam shield accounts for v 25%
of the flux above 0.9 MeV at the collimator exit, whereas for the 154-in.

collimator, the effects of collimator scattering in this energy region

were negligible.
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Table T.

Angular Fluxes at the Surface of the Pressure Vessel:
Source Terms for the Large Beam Collimator

Group E Flux (neutrons/cm?/min/fission watt/unit weight) for cos@y of
U —

.0950124 .281603 .458017 .617876 . 755404 .865631 .944574 .989401

1 14.92 MeV 1.82(2) % 6.03{(2) 1.39(3) 4.37(3) 1.36(4) 2.264{4) 2.35(4) 2.31(4)
2 12.2% 1.11(3) 3.38(3) 7.40(3) 2.21(4) 6.71(&) 1.16(5) 1.20(5) 1.206(5)
3 10.060 4£.50(3) 1.35(4) 2.77(4) 7.87(4) 2.38(5) 4,16(5) 4.,30(5) 4.32(5)
4 3.187 1.66(4) 4.58(4) 8.48(5) 2.11(5) 5.88(5) 1.01(6) 1.09(6) 1.11(8)
5 6.703 5.56(4) 1.39(5) 2.24(5) 4.73(5) 1.19¢(6) 2.00(6) 2.24(86) 2.33(6)
6 5.488 1.42(5) 3.29(5) 4.72(5) 8.63(5) 1.94(6) 3.15(86) 3.63(6) 3.83(6)
7 4,493 2.30(5) 5.02(5) 6.63(5) 1.07(6) 2.08(6) 3,32(6) 4.00(6) 4.35(6)
8 3.679 3.64(5) 7.76(5) 9.88(5) 1.48(6) 2.59(6) 3.96(6) 4.84(6) 5.30(6)
S 3.012 5.867(5) 1.16(6) 1.39(8) 1,98(6) 3.46(6) 5.21(6) 6.33(6) 6.89(%)
10 2.466 7.64(5) 1.56{(6; 1.78(86) 2.35(6) 3.89(86) 5.69(6) 6.89(6) 7.53(6)
11 2,019 8.63(5) 1.68(6) 1.81(6) 2.26(6) 3.43(5; 4.81(6) 5.89(6) 6.47(6)
12 1.653 8.23(5) 1.59(6) 1.74(6) 2,13(6) 3.06(6) 4,17(6) 5.08¢(6) 5.59(86)
13 1.353 7.62(5) 1.43(6) 1.61(6) 1.96(6) 2.61(6) 3.38(6) 4.,07(6) 4.46(86)
14 1,1080 7.96(5) 1.53(6) 1.61(6) 1.81(6) 2.23(6) 2.78(%) 3.28(6) 3.56(6)
15 0.9072 6.49(5) 1.16(6) 1.34(6) 1.63(6) 2.03(6) 2.52(6) 2.94{6) 3.21(%8)
16 0.7427 7.32(5) 1.37(6) 1.50{6) 1.74(6) 2.,15(6) 2.60{6) 3.02(6) 3.28(6)
17 0.6081 6.64(5) 1.19(%) 1.33(6) 1.53(6) 1.86(6) 2.21(%) 2.51(6) 2.70(6}
18 0.4978 4.68(5) 8.14{5) 9.04(5) 1.05(6) 1.15(9) 1.35(6) 1.48(6) 1.57(6)
15 0.4076 5.54(5) 1.06(6) 1.17(6) 1.31(6) 1.51(6) 1.71(6) 1.88(6) 1.97(6)
20 0.3337 3.67(5) 6.40(5) 7.48(5) 9.16(5) 1.07(6) 1.23(8) 1.36(6) 1.44(6
21 0.2752 3.91(5) 7.73(5) 8.93(5) 1.02(6) 1.18(6) 1.32(6) 1.44(6) 1.53(6)
22 0.2237 3.29(5) 5.50(5) 6.30(5) 7.53(5) 8.58(5) 9.70(5) 1.06(6) 1.11¢6)
23 0.1832 1.62(5) 2.49(5) 3.00(5) 3.88(5) 4.66(5) 5.47(5) 5.06{5) 6.464(5)
24 G.156¢ 5.25{(5 9.31{5) 1.02(6) 1.07(6) 1.14(6) 1.22463 1.27(86) 1.31(6)
25 0.12277 1.93(5) 3.15(5) 3.98(5) 5.39(5) 65.59(5) 7.70(5) 8.56(5) 8.97(5)
26 §6.52 keV 6.76(5) 1.41(6) 1.61(6) 1.68(6) 1.85(6] 1.96(6) 2.07(6) 2.13(6)
27 52.48 1.53(5) 2.90(5) 3.78(5) 4.84(5) 5.53(5) 6.19¢(5) 6.61(5) 65.93(5)
28 40.896 7.81(4) 1.08(5) 1.27(5) 1.57(5) 1.85(5) 2.16(5) 2.38(5) 2.52(5)
29 31.83 3.36(5) 9.63(5) 1.074{6) 8.61(5) 9.93(5) 9.79(5) 1.03(6) 1,04(6)
30 24,7 6.99{(4) 2.25(5) 4,51(5) 5.52(5) 5.78(5) 6.48(5) 5.66(5) 6.94(5)
3% 19.30 7.29(4) 2.04(5) 3.86(5) 4.96(5) 5.21(5) 5.87(5) 6.09(5; 6.31(5)
32 15.03 3.08(5) 7.70(5) 1,26(6) 1.60(6) 1.75{6) 1,95(6) 2.04(6) 2.11(%)
33 7.102 2.23(5) 5.17(5) 7.69(5) 9.80(5) 1.09(6) 1.21(6) 1.28(6) 1.33(6)
34 4,307 1.02(5) 2.46(5) 3.77(5) 4.79(5) 5.33(5) 5.96(5) 6.29(5) 6.55(5)
35 3.355 9.94(4) 2.38(5) 3.64(5) 4.63(5) 5.19(5) 5.80(5) 6.13(5) 6.40(5)



36
37
38
38
40
41
42

44
45
46
47
48
49
50
51

.613
.035
.585
.2341
961.1 eV
454.0
214.5
101.3
47.85
22.80
10.677
5.043
2.382
1.125
0.4140
0.1000

[ aaalll AT V]

-

L80(5)
L01(5)
L93(4)
L79(4)
.91(5)
L91(5)
.88(5}
.88(3)
.91 (5}
L91(5)
3454(5)
3,51(5)
4,19(5)
8.34(5)
1,40(8)
9.,43(6)

BB R N DO

.37(5)
.37(5)
L34(5)
.30(5)
.83(5)
.82(5)
.75(5)
L78(3)
.82(5)
.83(5)
.29(5)
L18(5)
.80(5)
.96 (6}
3.26(8)
2.18(7)

w0 00Oy OOy OOy PN R

3.
3.
3.
3.
1.
.02(6)
.01(6)
.01(6) -
.01(6
.01(63
.23(6)
.22(6)
+46(6)
.93(6)
.93(6)
J42(7)

N e

w4

61(5)
60(5)
51(5)
46(5)
03¢6)

.59(5)
56(5)
49(5)
L42(5)
.32(6)
.30(6)
.29(6)
1.25(6)
.30(6)
. 30(62
.58(6)
.55(6)
.89(6)
.79(6)
6.45(6)
4,60(7)

O S T N S -

o b b

N R N il = T el = S S S G P

LA7(5)
L1505
L07(5)
.00(5)
.50(6)
L48(6)
47(6)
L48(6)
.50(6}
.50(6)
.83(6)
.82(6)
L17(6)
.37(6)
LA2(6)
L2107

L78(5%)
L77(5)
LB6(5)
L63(5)
L67(6)
.67(6)
.65(8)
L67(6)
1.68(6)
1.68(6)
2.06(6)
2,06(6)
2,45(6)
4,93(6)
8,40(6)
5.92(7)

ol el e YRV R W

6.358(3)
6.36(5)
£.29(5)
6.22(5)
1.85(6)
1.85(6)
1.83(6)
1.85(6)
1,86(8)
1.88(6)
2.30(6)
2.28(6)
2.73(6)
5.50¢(6)
3,37(6)
6.54{7)

*Read as 2.30 x 104
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APPENDIX

DIMENSI@N CUR(51,8) ,AETA(8),ETA(15),AMU(15,10) ,NgMU(15),INDX(15),
1FDET(51,100) ,FLTAPE (266000) |
DB 2 TE=1,51
2 READ(5,130) (CUR(IE,IT),IT=1,8)
READ(5,170) (AETA(IT) ,I1T~=1,8)
Dp 1 1-1,8
D 1 [¥=1,51
1 CUR(IE,I)=CUR(IE,I)*AETA(L)
READ(5,170) (ETA(I) ,I=1,15)
READ(5,110) (N#MU(I) ,I=1,15)
D¢ 3 I=1,15
NL=N@MU (1)
3 READ(5,170) (AMU(I,J),J=1,NL)
READ(5,110) (INDX(TL) ,I=1,15)
110 FPRMAT (1415)
130 FPRMAT(8E9.2)
170 FORMAT(7E10.5)
Dp 20 I=1,266000
20 FLTAPE(I)=0.
DP 100 ID=1,19
DP 15 LA=1,100

D@ 15 IE=1,51
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15 FDET(IE,IA)=0.
FiD=FLPAT (D)
XD=1.27+2.54%(FID-1.)
Dp 51 I=1,15
FETA=ETA(T)
JLEVEL=N@MU (I)
DY 40 J=1,JLEVEL
TA=J+INDX (1)
FMU=AMU (I,J)
D=FMU*XD+FETA*55, 514
DISC=-722.03069~XD#XD+D*D
IF(DISC)40,40,12

12 A=D-S@RT (DISC)
COSN=(722.03069+XD*XD~A*A) / (97 .155%A)
IF(CPSN)40,40,13

13 DY 60 IC=1,8
IF(CPSN-AETA(IC))65,65,60

60 C@NTINUE
1C=9

65 IF(IC-1)66,66,67

66 FRAC=(AETA(1)*AETA(1)-COSN*CAHSN)/ (AETA(L) *AETA(L))
Gp T¢ 70

67 IF(IC-9)69,68,68

68 FRACL=(AETA(8)*AETA(8)-CPSN*CPHSN) / (AETA(8) *AETA(8) -AETA(7)
1%AETA(7))

FRAC2= (COSN*CPSN-AETA(7)*AETA(7) )/ (AETA(8)*AETA(8)-AETA(7)
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1*AETA(7))
Gp TP 70
69 FRAC=(AETA(IC)*AETA(IC)-C@ASN*CPSN)/(AETA(IC)*AETA(1C)-AETA(IC-1)
1*AETA(IC-1))
70 D@ 76 IE=1,51
IF(IC-1)71,71,72
71 ANGJ=CUR(IE,1)*(1.-FRAC)
GO TP 75
72 IF(1C-9)74,73,73
73 ANGJ=CUR(TE,7)*FRACI+CUR(IE,8)*FRAC2
Gp T® 75
74 ANGJ=CUR(IE,IC)*(1l.~FRAC)+CUR(IE,IC~1)*FRAC
75 FDET(IE,TA)=FDET(IF,1A)+ANGJ/FETA
76 CHNTINUE
40 CANTINUE
51 CANTINUE
DG 25 TA=1,100
D$ 25 IE=1,51
IX=5200% (IE-1)+100*(ID-1)+IA
25 FLTAPE(IX)=FDET(IE,IA)
100 C@NTINUE
DY 80 IE=1,51
IU=5200%1E
IL=TU0-5199
80 WRITE(1) (FLTAPE(I),I=IL,IU)

WRITE(6,90) (FLTAPE(I),I=1,5200)



90

Note

13

FPRMAT (1HO,1P12E9.2)
STPP

END

the following input and conventions:
CUR(IE,IT) = data in Table I, each IE corresponds to the row as
printed
AETA(IT) = positive part of 8;¢ ANISN quadrature angles, in order
presented in Table I
ETA(T) = forward values of In| of Syp0 DPT quadrature angular set
(see next section of appendix)
N@MU(I) = number of y levels for each value of |n|, and consists of
11 values of 2 followed by 4, 6, 8, and 10
AMU(TL,J) = N@MU(I) values of p for each value of lnl(see next
section of appendix)
INDX(I) = index for locations of angles having zero weight for
forward part of Syqq set =1, 4, 7, 10, 13, 16, 19, 22, 25,

28, 31, 34, 39, 46, 55

The D@T geometry is assumed to be set up with the direction of positive

Z upward and the forward values of n negative. There are 52 radial

intervals, in which the source is non-zero over the first 19.
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Table Al. Forward Values of In] and p having Associated
Non~-Zero Weights for the Sjgg Asymmetrical Quadrature Set.
Input to the Transformation Code,

ETA(T) J AMU(IL,J) I ETA(T) J AMU(I,J)

.99963 1 ~.016595 13 .67940 1 ~.67942
2 .016595 2 ~.43340
.99836 1 -.037554 3 -.14888
2 .037554 b .14888
.99598 1 -.058760 5 .43340
2 .058760 6 67942
.99254 1 -.0799769 14 .4333% 7 -.86507
2 .0799769 2 -.67941
.98805 1 ~.10111 3 -.43340
2 .10111 4 ~.14887
.98251 1 ~-,12215 5 .14887
2 .12215 6 43340
.97593 1 -.14306 7 .67941
2 .14306 8 .86507
.96832 1 -.16381 15 .14887 1 -.97391
2 .16381 2 ~.86506
.95968 1 -.18439 3 -.67941
2 .18439 4 ~.43340
.95003 1 ~.20477 5 -.14887
2 .20477 6 . 14887
.93937 1 —.22494 7 .43340
2 .22494 8 .67941
.86506 1 -.43340 9 .86506
2 ~.14888 10 .97391
3 .14888

=~

43340
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Table A2.

Weight for Group 1 on the Disc Plarne.

Angular Fluxes in Neutrons/cmz/min/fission watt/unit

Qutput from the

Transformation Code and Source to be used in DOT.

ANGLE/RAD  1.27 3.81 6.35 §.89 11.43 13.97 16.51 16.05 21,59 264,13

1 0 0 0 0 0 0 0 0 0

2 2.30(40%  2.30{4)  2.29(4)  2.27(4)  2.26(4)  2.23(4)  2.18(4)  2.11(4)  2.02(4) 1.88(4)
3 2.31(4)  2.30(4)  2.30(4)  2.29(4)  2.27{4)  2.25(4)  2.23(4)  2.16(L)  2.09{4)  2.00{&)
A o 0 o 0 0 0 o 0 0 6

5 2.30(4)  2.30(&)  2.28{4)  2.27{4)  2.25(&)y  2.22(4)  2.15(4)  2.07(&)  1.38(4)  1.74(4)
6 2.31(4)  2.31(4)  2.30(4)  2.29(4)  2.28(L)  2.26(4)  2.24(4)  2.20(&4)  2.12{4)  2.04(&)
7 0 0 o 0 0 0 0 0 0 o

8 2.30(4)  2.29(4)  2.28(4)  2.26(4)  2.24(4)  2.19(4)  2.11(4)  2.03{4)  1.88(4)  1.58(4)
g 2.31(4)  2.31(&)  2.31(4)  2.30(4)  2.29(4)  2.27(4)  2.25(4)  2.23(&)  2.16{4)  2.08(4)
17 4 ¢ 9 0 0 0 o 0 0 0
11 2.304)  2.29(4)  2.28{4)  2.26{4)  2.22(&)  2.15{4)  2.08(4}  1.99(4)  L.73{4)  1.42(4)
12 2.3144)  2.31(4)  2.31(4)  2.33(4)  2.30(4)  2.28{4)  2.27(&y  2.24(&)  2.19{4)  2.11(4)
13 0 0 0 0 0 0 0 0 0 0
14 2.30(4)  2.29(4)  2.27(4)  2.25(4)  2.19(4)  2.12(4)  2.03(4)  1.86(4)  1.57(4)  1.24(4)
1 2.31(6)  2.32(4)  2.32(4)  2.32(4)  2.31(4)  2.30(4)  2.28(4)  2.26(4)  2.22(4)  2.15(4)
16 0 s 9 0 o 0 s 0 0 o
17 2.31(4)  2.29(4)  2.27(4)  2.22(4)  2.16(L)  2.08(4)  1.98(4)  1.70(4)  1.39(4)  1.06(&)
18 2.32(4y  2.32(4)  2.33(4)  2.32(4)  2.32(&)  2.31(4)  2.30(4)  2.28{4)  2.24(4y  2.18(4)
19 0 0 0 0 o o 0 0 o 0
20 2.31(4)  2.29(4)  2.25(4)  2.19(4)  2.12(4)  2.04(4)  1.83(4)  1.53(4) 1.21(4)  9.04(3)
21 2.32(4)  2.33(&)  2.33(4)  2.33(4)  2.33(&)  2.32(4)  2.31(4)  2.29(4) 2.27(4)  2.21(4)
22 0 0 0 0 0 0 0 0 o 0
23 2.31(4)  2.28{4)  2.22(4)  2.16(4)  2.08(4)  1.94(4)  1.66(4)  1.35{4)  1.92( 7.51(2)
2 2.32(4)  2.33{(4)  2.34(4)  2.34(4)  2.34(4)  2.34(4)  2.32(4)y  2.31{4)  2.28(4)  2.23(&)
25 0 0 G 0 0 0 ) 9 o o
26 2.30(4)  2.25(4)  2.19{4)  2.12(4)  2.03{4) 1.77(4)  1.48(4)  1.16{4)  8.72(3)  5.91(3)
27 2.33(4)  2.34(4)  2.35{4)  2.35(4)  2.35(4)  2.35(4)  2.34(4)  2.33(&)  2.30(4)  2.25(&)
28 0 0 0 0 0 0 0 0 0 0
29 2.28(4)  2.22(4)  2.16(4)  2.08(4)  1.87(4)  1.59(4)  1.29{&)  9.84(3)  7.14(3)  4.23(3)



30
31
32
33
34
35
36
37
38
39
40
41
42
43
44
45
46-52
53
54
55-100

COOOOMNNMNNON O ORN O

.32(4)

.25(4)
.30¢4)

65(4)
L73(4)
.83(4)
.92(4)

.98(3)
.15(3)
.36(3)
.57(3)
L77(3}
.95(3)

QONOCCWL NN WONPMREFEONDMN O

[\
W
Pt
Lo
N’

L159(4)
.34(4)

-34(4)
.61(4)
.89(4)
17(4)

.55(2)
.45(3)
.05(3)
.69(3)
.32(3)
.88(3)

.20(1)

QRN CO N W OOORNRF R OMR O

.36(4)

L12(4)
37(8

.05(4)
45(4)
.92(4)
.31(4)

.21(2)
.60(2)
.65(3)
.71(3)
.78(3)
.50(3)

.53(1)
.30(2)

SN OWOWENPEFEAOANONKM RSO N ON

.36(4)

L95(4)
L37(4)

.91(3)
.26(4)
.92(4}
.37(4)

.84(2)
04(2)
.15(3)
64(3}
.61(3)
.18(3)

L17(2)
.61(2)

O~N WO U RWWMONK R WL ONRF O

.37(4)

.69(4)
.38(4)

L07(3)
07(4)
.88{4)
L43€4)

.67(1)
.25(2)
.25(2)
. 48(3)
.62(3)
L17(4)

.35(2)
.86(2)

O OGN QQOMNE N ONEEON

.36(4)

V41 (4)
.38¢4)

L79(3)
.75(3)
.B1(4)
L48(4)

J12(2)
.20(2)
.22(3)
.37(3)
40(4)

.67(2)
L10(3)

OO PHFWOOONFMNEONEON

.87(2)
.87(3)
.86(3)
.66(4)

11(2)
.40(3)

ONANQOQOKF N PP OOONME~NONDN®mODOR

.35(4)

.28(3)
.36(4)

.45(2)
.20(3)
57(4)
.55(4)

.75(2)
.42(3)
.10(3)
.93(4)

.32(2)
.21(3)

CWOON~SNONCOCOONENORLORN

.32{4)

L49(3)
.33(4)

.06{2)
64(3)
L40(4)
.57(4)

L65(0)
.20(2)
.08(3}
L18(4)

.28(2)
.15(3)

O P WVOMN A0 OO RO RN NN

L2744}

.75(3)
.29(4)

L1142)
76(3)
L20(4)
L37(4)

.3042)
.80(3)
L40(4)

.00(2)
.05(3)

*Read as 2.30

x 10%.

LT



Table 42.

Continuation

Angular Fluxes in Neutrons/cm?/min/fission watt/unit
Weight for Group 1 on the Disc Plane.
Transformation Code and Source to be used in DOT.

Output from the

ANGLE/RAD 26.67 23.21 31.75 34.29 36.83 39.37 41,91 44,45 46.99 >44.,99
1 0 0 0 0 0 0 e 0 Y G
2 1.58(4) 1.25(4) 9.20(3) 6.33(3) 3.25(33 1.86(3) 7.88(2) 3.42(2) 5.64(1) 0
3 1.80(4) 1.49(4) 1.15(4) 8.44(3) 5.51(3} 2.60(3) 1.57(3) 5.91(2) 2.45(2; 0
4 G 0 0 G 0 0 0 G 6 0
5 1.4244) 1.08{4) 7.87(35 4.90(3) 2.40(3) 1.37{3) 5.26(2) 1.77(2) g ¢
) 1.92{4) 1.63(45 1.30(43 5.66(3) 6.83(3) 3.78(3) 2.04(3} 9.77(2) 4.03(2) 0
7 0 0 0 0 0 0 0 0 0 0
8 1.26(4) $.29(3) 6.44(3) 3.37(3) 1.91(3) 8.41(2) 3.61(2; 6.90(1) 0 8
9 1.99(4) 1.75(4) 1.44(4) 1.10(4) 8.08(3) 5.14(3) 2.49(3) 1.46(3) 5.56(2) 0

10 G 0 0 0 0 0 0 0 0 0
11 1.08{4) 7.88(3) 4.93(3) 2.43(3) 1.39(3; 5.38(2) 1.90(2) 0 g 0
12 2.03{4) 1.87(4; 1.57{4; 1.25(4) 9.26(3) 6.41{3) 3.34(3) 1.91(3) 8.42{2) 0
13 0 0 0 ¢ G 0 G 0 0 0
14 9.23(3) 6.39(3) 3.33(3) 1.92(3) 8.53(2) 3.69(2) 7.51(1) 0 G 0
i5 2.07(4) 1.98(4) 1.69(4) 1.38(4) 1.04(4) 7.59(3} 4.62(3) 2.34(3) 1.30(3; 0
16 0 0 0 0 0 0 0 0 0 0
17 7.76(3) 4.82(3) 2.42(33 1.39(3) 5.62(2) 1.95(2) 0 b 0 0
i8 2.10(4) 2.02(43 1.80(4> 1.50(4) 1.17(W 8.67{(3) 5.80(3) 2.74(3) 1.73(3) 0
i 0 G 0 0 0 0 ¢ 0 G 0
20 6.21(3) 3.17(3) 1.89(3) 8.34(2) 3.71(2) 7.74(13 0 0 ¢ C
21 2.14(4) 2.06(4) 1.89(4) 1.60(4) 1.29(4) 9.66(3) 6.88(3) 3.89(3) 2.13(3) ¢
22 0 0 0 0 0 0 ¢ 0 0 0
23 4£.59(3) 2.38(3) 1.35(3) 5.40(2) 1.94(2) 0 0 0 0 0
24 2.17(4) 2.09(4) 1.97(4; 1.70(4) 1.39(4) 1.06(4) 7.86(3; 4.,97{3) 2.50(3) 0
25 G 0 0 0 0 0 G 0 0 0
26 2.89(3) 1.84(3) 7.89(2) 3.66(2; 7.65(1) G 0 0 G G
27 2.15(4) 2.12{4) 2.04{4) 1.77(4) 1.48(4) 1.16(4) 8.74(3) 5.93(3) 2.91(3) G
28 0 0 0 O 0 0 0 0 0 0
29 2.31(3) 1.29(3 5.31(2) 1.87(2) G 0 G 0 0 0

8T
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Table A3. DOT Output Disc Source Summary for Groups 1-49,
in Neutrons/min/fission watt

Group Fixed Source Group Fixed Source
1 1.14424(7) 26 1.45171(9)
2 5.83158(7) 27 4,32258(8)
3 2.07651(8) 28 1.49226(8)
4 5.21222(8) 29 7.68712(8)
5 1.06625(9) 30 4.55593(8)
6 1.73712(9) 31 4.09954(8)
7 1.91209(9) 32 1.36463(9)
8 2.36146(9) 33 8.50067(8)
9 3.12387(9) 34 4.16490(8)

10 3.48332(9) 35 4.04836(8)
11 3.05339(9) 36 4.02802(8)
12 2.69831(9) kY 4.01548(8)
13 2.25118(9) 38 3.95059(8)
14 1.92055(9) 39 3.90654(8)
15 1.71017(9) 40 1.16313(9)
16 1.79311(9) 41 1.15849(9)
17 1.53232(9) 42 1.15120(9)
18 9.61185(8) 43 1.15613(9)
19 1.21824(9) 44 1.16751(9)
20 8.59587(8) 45 1.16720(9)
21 9.38762(8) 46 1.42494(9)
22 6.86375(8) 47 1.41794(9)
23 3.74450(8) 48 1.69494(9)
24 9.05490(8) 49 3.40779(9)
25 5.22314(8) 1-49 5.71109(10)
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