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LAWRENCE LIVERMORE PULSED SPHERE BENCHMARK

ANALYSIS OF MCNP™ ENDF/B-VI

by
John D. Court, Ronald C. Brockhoff, and John S. Hendricks

ABSTRACT

Twenty-eight Lawrence Livermore pulsed sphere experi-
ments were modeled using MCNP for the purpose of bench-
marking the new MCNP ENDF/B-VI data library. The
twenty-eight pulsed sphere experiments contain thirty-four
of the 124 isotopic or elemental evaluations contained in the
new ENDF/B-VI set. The ENDF/B-VI results are com-
pared to experimental neutron time-of-flight data, the re-
sults obtained from using ENDF/B-V, and against an ad-
ditional data set, the MCNP Recommended Library, which
includes Los Alamos group T-2 evaluations. The results
show that ENDF/B-VI results give better or comparable
results in comparison to experiment to ENDF/B-V in many
cases, and do not deviate grossly in the other cases.

MCNP is a trademark of the Regents of the University of California, Los Alamos National Laboratory.




I. Introduction

In the late 60’s, Lawrence Livermore National Laboratory undertook a series of pulsed
sphere experiments.12:34 The objective of the program was to measure, with relatively good
resolution, the neutron spectra from spherical targets bombarded with 14 MeV neutrons.
These spectra were then used to benchmark neutron transport codes and neutron cross
sections.?

The original program consisted of 54 different experiments on 38 different spheres. Of
the 38 different spheres, 16 different material compositions were used, with the balance made
up of spheres of differing radii. Table I shows an outline of the target materials.# The sphere
sizes are given in nominal mean free paths for 14 MeV neutrons. Each sphere was fabricated
with an opening to accommodate a low mass target assembly containing a thin tritiated
titanium target disk, which utilized the T(d,n)*He reaction when bombarded with a 400
keV D' ion beam. The result was a nearly isotropic source of 14 MeV neutrons. Figure 1
contains a schematic drawing of the experimental setup.”

Of the 38, 28 were chosen to be modeled in the MCNP benchmark validation of ENDF/B-

V1. As seen in Table I, the omitted experiments were intermediate radii spheres.

II. MCNP ENDF/B-VI

Although the ENDF/B-VI data set® has been available for some time, the capability to
utilize it for Monte Carlo continuous energy computations has only recently been available.
The NJOY? processed data set was subjected to several benchmarking analyses and released
for general use in October 1994 as the ENDF60 libra.ry.&9

The version of MCNP used, MCNP4A 10 incorporates the ability to use the new ENDF/B-
VI physics. In particular, the °Be ENDF/B-VI cross sections utilize the new ENDF/B-VI
File 6-Law 7 coupled energy-angle distribution formulation. The deuterium cross sections
utilize the new ENDF/B-VI File 6-Law 6 phase space formalism. And many of the nuclear
data used to model the Livermore pulsed spheres, particularly iron, use the new Kalbach-87
formalism (File 6-Law 1-Lang 2) which also has coupled energy-angle scattering.

II11. MCNP Calculations

Of the 124 cross sections in the MCNP ENDF/B-VI library, 34 are used in the Livermore
pulsed sphere benchmark. These were compared to the ENDF/B-V library and the MCNP
Recommended Library, which is the ENDF/B-V library with some Los Alamos group T-2
evaluations included. Table II lists the cross-section files used in the calculations. Although
only three T-2 evaluations from the MCNP Recommended Library are used, they affect
fifteen of the twenty-eight experiments, because iron is included in many of the spheres. The
T-2 libraries are referred to as T-2 Recommended or MCNP Recommended because they
are presently the MCNP Recommended Cross-Section Evaluations, and they were evaluated
by the Los Alamos National Laboratory Nuclear Theory and Applications Group, T-2.

The problems were used as given in LA-12212,1! except that the time bin structure was
divided into 2 nanosecond bins over the entire range to correspond to the experimental data.
Sample input decks for some of the problems can be found in the appendix.
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TABLE I. Livermore Pulsed Spheres Target Material Outline.

Material | Radius Used for
(mfp) | ENDF/B-VI
5Li 0.5 Vv
1.1
1.6
“Li 0.5
1.0
1.6
Beryllium 0.8
Carbon 0.5
1.3
2.9
Nitrogen 1.1
3.1
Oxygen 0.7
Magnesium 0.7
1.2
1.9
Aluminum 0.9
1.6
2.6
Titanium 1.2
2.2
3.5
Iron 0.9
2.9
4.8
Lead 14
H,0 1.1
1.9

SN KN SRR IR I




TABLE I (cont.) Livermore Pulsed Spheres Target Material Outline.

Material | Radius Used for

(mfp) | ENDF/B-VI
DO 1.2
2.1
CH, 0.7
1.6
3.0
CF, 0.9
1.8
2.9
Concrete 2.0
3.8

KN SRS

o* Beam T L0
Om
/— Q Datector
GLI Detactor
-C Assembly

NE 213 Detector
Assembly

Concrete Pit '1

8 1r
30 deg | 766.0 cm
120 deg | 975.2 cm
walil A

%\\\\T\\\\\\\\\\\\L& Mass Aluminum  Floor \ NN R RN NNV NNNNRNANNNNRRNNANNG

Fig. 1. Lawrence Livermore pulsed spheres experimental layout.




TABLE IL

Data Set Comparison.

Material || ENDF/B-V | MCNP Rec. | ENDF/B-VI| At. % |

S| 1001.50c 1001.60c 100
D 1002.50c¢ 1002.55¢ 1002.60c | 100
5Li 3006.50¢ 3006.60c | 100
Li 3007.50¢ 3007.55¢ 3007.60c | 100
9Be 4009.50¢ 4009.60c { 100
Carbon 6000.50c 6000.60c | 100
14N 7014.50c¢ 7014.60c | 100
160 8016.50c¢ 8016.60c | 100
R 9019.50c¢ 9019.60c | 100
23Na 11023.50c¢ 11023.60c | 100
Magnesium || - 12000.50¢ 12000.60c | 100
27Al 13027.50¢ 13027.60c | 100
Silicon 14000.50¢ 14000.60c | 100
31p 15031.50¢ 15031.60c | 100
329 16032.50¢ 16032.60c | 100
Calcium 20000.50¢ 20000.60c | 100
Titanium 22000.50c 22000.60c | 100

Chromium 24000.50¢ 24050.60c | 4.345

24052.60c | 83.79
24053.60c 9.5

24054.60c | 2.365

5SMn 25055.50¢ 25055.60c { 100
Iron 26000.50¢ 26000.55¢ 26054.60c [ 5.9

26056.60c | 91.72
26057.60c | 2.1

26058.60c | 0.28

Nickel 28000.50c¢ 28058.60c | 68.27

28060.60c | 26.10

28061.60c | 1.13

28062.60c | 3.59

28064.60c | 0.91

Lead 82000.50¢ 82206.60c | 24.1
82207.60c | 22.1

82208.60c | 52.4




Integrated values were produced by integrating the binned results of the MCNP calcu-
lations as well as the experimental data over the energy ranges 12 to 16 MeV, and 2 to 16
MeV. These energy ranges were chosen based on the relativistic time it would take a neutron
of a certain energy to pass through a vacuum to a specified detector location. Specifically,
for detector distances on the order of 750 cm, the value corresponding to 12 MeV was taken
to be 16 Shakes, and for detector distances on the order of 950 cm, the value corresponding
to 12 MeV was taken to be 20.5 Shakes. Thus, the energy range 12 to 16 MeV was approx-
imately modeled by the time bin range of 16 Shakes or less for the 750 cm distance, and by
the time bin range of 20.5 Shakes or less for the 950 cm distance. Furthermore, the 2 to 16
MeV energy range was approximately modeled by the time bin range of 35 Shakes or less
for the 750 cm distance, and 47.7 Shakes or less for the 950 cm distance. All contributions
from times above 35 and 47.7 Shakes were negligible and ignored. The upper energy value
is not truly given by the value of 16 MeV. The upper energy range is actually taken out as
far as values are available for each problem.

The MCNP calculations have to be normalized in relation to the flux registered at the
detector in air only. Thus, in order to compare experimental to calculational results, the
calculational results must be divided by the source flux in air.




IV. Results

The results for the ENDF/B-V, MCNP Recommended, and ENDF/B-VI libraries are
compared to experimental results in Figures 2 through 100. These plots show that the
ENDF/B-VI results generally give better or comparable results to ENDF/B-V except as
noted below.

Table III contains the integrated results for the three data libraries. In general, ENDF/B-
VI gives as good as or better results than ENDF/B-V. In the case of “Li, beryllium, nitrogen,
iron, lead, polyethylene, and teflon, these new ENDF/B-VI evaluations give better results
than ENDF/B-V. For magnesium, aluminum, titanium, and concrete, the results are much
the same in both cases, which is to be expected because magnesium, aluminum, and titanium
are merely the same data translated from ENDF/B-V to ENDF/B-VI and reprocessed with
NJOY.

Some of the results were mixed, such as ®Li. The 0.5 and 1.6 mfp 12-16 MeV results were
not as good, while the 2-16 MeV range showed as good or better results from ENDF/B-VI.
For iron, ENDF/B-VI provided better results, except for the 4.8 mfp 12-16 MeV range,
where ENDF/B-VI proved much better than ENDF/B-V, but not as good as the MCNP
Recommended Library, which is a special iron evaluation developed by the Los Alamos
National Laboratory Nuclear Theory and Applications Group, T-2, for the Fusion Materials
Irradiation Test Facility (FMIT).12 Better results were obtained for ENDF/B-VI beryllium
in the 12-16 MeV range, whereas the 2-16 MeV range showed somewhat poorer results.

Of the three T-2 evaluations in the MCNP Recommended Library, iron appears better
than ENDF/B-VI, and much better than ENDF/B-V. For “Li, ENDF/B-VI and the T-2
evaluation agree, and from Table III, give somewhat better results than ENDF/B-V. In the
case of deuterium, T-2 agrees with ENDF/B-V, and ENDF/B-VI gives poorer results.

In the cases of oxygen, water, and heavy water, the results from ENDF/B-VI are not as
good as ENDF/B-V, but the difference in most cases was small.

The most significant difference between ENDF/B-VI and experimental results occurs for
0.5 mfp carbon. The time-of-flight distribution for this particular case does not agree well
with experimental results, as seen in Figures 21 through 26. However, from Table III it
can be seen that the overall difference is not overwhelming, and is not any worse than the
ENDF/B-V results for iron, lead, titanium, magnesium, and aluminum.




TABLE IIL

Ratio of Calculated to Experimental Results.

Material | Radius | Energy Range | ENDF/B-V | MCNP Rec. | ENDF/B-VI
(mip) (MeV)
0.5 12-16 0.980 0.982 0.951
SLi 2-16 0.986 0.987 0.984
1.6 12-16 1.022 1.028 0.929
2-16 1.037 1.041 0.997
0.5 12-16 0.961 0.992 0.993
Li 2-16 0.983 0.990 0.989
1.6 12-16 0.940 1.036 1.032
2-16 1.003 1.027 1.018
Beryllium 0.8 12-16 0.936 * 0.962
2-16 1.000 * 0.988
0.5 12-16 0.974 * 0.995
Carbon 2-16 0.994 * 1.022
2.9 12-16 0.942 * 1.017
2-16 0.971 * 1.066
1.1 12-16 0.903 0.903 0.952
Nitrogen 2-16 0.965 0.965 0.988
3.1 12-16 0.849 0.851 0.938
2-16 0.982 0.983 1.017
Oxygen 0.7 12-16 0.934 0.934 0.927
2-16 0.996 0.996 0.990
0.7 12-16 1.044 * 1.045
Magunesium 2-16 1.033 * 1.032
1.9 12-16 0.997 * 0.998
2-16 0.965 * 0.965
0.9 12-16 0.939 * 0.939
Aluminum 2-16 0.947 * 0.947
2.6 12-16 0.794 * 0.796
2-16 0.843 * 0.843

“Energy range corresponds to 16 Shakes or less for all materials except concrete,
which corresponds to 20.5 Shakes or less.
*Energy range corresponds to 35 Shakes or less for all materials except concrete,
which corresponds to 47.7 Shakes or less.
*No T-2 evaluations were contained in these materials.




TABLE III (cont.) Ratio of Calculated to Experimental Results.

Material | Radius | Energy Range | ENDF/B-V | MCNP Rec. | ENDF/B-VI
(mip) (MeV)

1.2 12-16 1.060 * 1.063
Titanium 2-16 0.988 * 0.988
3.5 12-16 1.088 * 1.088
2-16 0.945 * 0.943
0.9 12-16 0.989 1.001 0.999
Iron 2-16 0.984 1.007 1.006
4.8 12-16 0.866 0.934 0.903
2-16 0.834 0.946 0.952
Lead 1.4 12-16 0.883 0.883 0.885
2-16 0.861 0.860 0.911
1.1 12-16 0.897 0.898 0.891
Water 2-16 0.955 0.995 0.947
H,0 1.9 12-16 1.015 1.014 1.005
2-16 1.074 1.073 1.062
Heavy 1.2 12-16 0.875 0.875 0.868
Water 2-16 0.927 0.922 0.912
D0 2.1 12-16 1.015 0.986 0.975
2-16 1.029 1.024 1.012
0.7 12-16 0.973 * 0.991
Polyethylene 2-16 1.002 * 1.020
CH, 3.0 12-16 0.898 * 0.953
2-16 0.988 * 1.038
0.9 12-16 0.962 * 1.027
Teflon 2-16 0.978 * 1.045
CF, 2.9 12-16 0.754 * 0.920
2-16 0.778 * 0.942
Concrete 2.0 12-16 1.004 1.004 0.999
2-16 1.052 1.052 1.042

*Energy range corresponds to 16 Shakes or less for all materials except concrete,
which corresponds to 20.5 Shakes or less.

Energy range corresponds to 35 Shakes or less for all materials except concrete,
which corresponds to 47.7 Shakes or less.
*No T-2 evaluations were contained in these materials.
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sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 4. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the ®Li sphere with 0.5 mean free path radius.
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Fig. 13. Plot of experimental and ENDF/B-VI calculated count rates for the 7Li sphere of
0.5 mean free path radius.

21
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Fig. 14. Plot of experimental and calculated count rates as a function of time for a "Li
sphere with 1.6 mean free path radius. The detector was located 765.2 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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1.6 mean free path radius.
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Fig. 18. Plot of experimental and calculated count rates as a function of time for a beryllium
sphere with 0.8 mean free path radius. The detector was located 765.2 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 19. Plot of experimental and ENDF/B-V calculated count rates for the beryllium
sphere of 0.8 mean free path radius.
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Fig. 21. Plot of experimental and calculated count rates as a function of time for a carbon
sphere with 0.5 mean free path radius. The detector was located 766.0 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 22. Plot of experimental and ENDF/B-V calculated count rates for the carbon sphere
of 0.5 mean free path radius.
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Fig. 24. Plot of experimental and calculated count rates as a function of time for a carbon
sphere with 2.9 mean free path radius. The detector was located 766.0 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 25. Plot of experimental and ENDF/B-V calculated count rates for the carbon sphere

of 2.9 mean free path radius.
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Fig. 27. Plot of experimental and calculated count rates as a function of time for an nitrogen
sphere with 1.1 mean free path radius. The detector was located 763.3 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 28. Plot of experimental and ENDF/B-V calculated count rates for the nitrogen sphere
of 1.1 mean free path radius.
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Fig. 29. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated

rates for the nitrogen sphere with 1.1 mean free path radius.
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Fig. 30. Plot of experimental and ENDF/B-VI calculated count rates for the nitrogen

sphere of 1.1 mean free path radius.
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Fig. 31. Plot of experimental and calculated count rates as a function of time for a3 cm
from the center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake =
10 ns)
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Fig. 32. Plot of experimental and ENDF/B-V calculated count rates for the nitrogen sphere

of 3.1 mean free path radius.
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Fig. 33. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the nitrogen sphere with 3.1 mean free path radius.
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Fig. 34. Plot of experimental and ENDF/B-VI calculated count rates for the nitrogen
sphere of 3.1 mean free path radius.
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Fig. 35. Plot of experimental and calculated count rates as a function of time for an oxygen
sphere with 0.7 mean free path radius. The detector was located 754.0 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 36. Plot of experimental and ENDF/B-V calculated count rates for the oxygen sphere

of 0.7 mean free path radius.
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Fig. 37. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated

rates for the oxygen sphere with 0.7 mean free path radius.

45




OXYGEN (0.7

PRR W S

M. F. P.)

| T S ST SR S R

0.1

L1 sttt

0.01
1

poi 41

0.001

Lt Lili1t

10~4

(IS ENANT

COUNTS (TARGET IN)/COUNTS (TARGET OUT)
]

MEASURED
_________ ENDF /B—6

LR T 1 71T I T T T LSRR AL

10-5

i5 20 25
NEUTRON FLIGHT TIM

Fig. 38. Plot of experimental and ENDF/B-VI calculated count rates for the oxygen sphere

of 0.7 mean free path radius.
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Fig. 39. Plot of experimental and calculated count rates as a function of time for a mag-
nesium sphere with 0.7 mean free path radius. The detector was located 765.2 cm from the

center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 40. Plot of experimental and ENDF/B-V calculated count rates for the magnesium
sphere of 0.7 mean free path radius.

48




COUNTS (TARGET IN)/COUNTS (TARGET OUT)

MAGNES UM (0.

| S S S S S U U N SN Y | 1

7 M. F. P.)

L

0.1

§ L1311

1

0.01
(EETET) 1

1

0.001

1L i 1111

i

MEASURED
ENDF/B-6

T T TTTrIT

1 TTrrTt

T TTTTTT

T LIRS A AR D R L A S R |
15 20 25 30
NEUTRON FLIGHT TIME

10-4

35
(SHAKES)

Fig. 41. Plot of experimental and ENDF/B-VI calculated count rates for the magnesium

sphere of 0.7 mean free path radius.
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Fig. 42. Plot of experimental and calculated count rates as a function of time for a mag-
nesium sphere with 1.9 mean free path radius. The detector was located 765.2 cm from the
center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 43. Plot of experimental and ENDF/B-V calculated count rates for the magnesium
sphere of 1.9 mean free path radius.
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Fig. 44. Plot of experimental and ENDF/B-VI calculated count rates for the magnesium

sphere of 1.9 mean free path radius.
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Fig. 45. Plot of experimental and calculated count rates as a function of time for an
aluminum sphere with 0.9 mean free path radius. The detector was located 765.2 cm from
the center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 46. Plot of experimental and ENDF/B-V calculated count rates for the aluminum
sphere of 0.9 mean free path radius.
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Fig. 47. Plot of experimental and ENDF/B-VI calculated count rates for the aluminum
sphere of 0.9 mean free path radius.
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Fig. 48. Plot of experimental and calculated count rates as a function of time for an
aluminum sphere with 2.6 mean free path radius. The detector was located 765.2 cm from
the center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 49. Plot of experimental and ENDF/B-V calculated count rates for the aluminum

sphere of 2.6 mean free path radius.
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Fig. 50. Plot of experimental and ENDF/B-VI calculated count rates for the aluminum
sphere of 2.6 mean free path radius.
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Fig. 51. Plot of experimenta) and calculated count rates as a function of time for a titanium
sphere with 1.2 mean free path radius. The detector was located 765.2 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 52. Plot of experimental and ENDF/B-V calculated count rates for the titanium sphere

of 1.2 mean free path radius.
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Fig. 53. Plot of experimental and ENDF/B-VI calculated count rates for the titanium

sphere of 1.2 mean free path radius.
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Fig. 54. Plot of experimental and calculated count rates as a function of time for a titanium
sphere with 3.5 mean free path radius. The detector was located 765.2 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 55. Plot of experimental and ENDF/B-V calculated count rates for the titanium sphere
of 3.5 mean free path radius.

63




TITANIUM (3.5 M. F. P.)

.
s

P IS SO ST SRR SHN [ VY SHNY SN SR [T SR SHUNY SO SR | PRREED U WA VEE WY S W

— MEASURED
__________ ENDF /B~6

0.1

1 1 1111811
LILBLLRLLL

0.01
Lo 1
l__"‘."
T

T 1T TN

1

COUNTS (TARGET IN)/COUNTS (TARGET OUT)
1

-~
o
(=, =
o - -
- r -
- : =y AL Sl e N
A i i S et -] |
1 1
] 1
- : :
-+ : 1
I | R
[ Jpu § 1 =
— 3 ' [ -
4 ] ] -
-t ] ] -
- I 1 -
1 4
t [}
- 1 1 -
| 1
'y P !
i : {
° T T v L] T L3 ] L] LS T ¥ i v T L] L] 1 T T T v T L] L) T L2 T v
-—
15 25 30 35 40

20
NEUTRON FLIGHT TIME (SHAKES)

Fig. 56. Plot of experimental and ENDF/B-VI calculated count rates for the titanium
sphere of 3.5 mean free path radius.
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Fig. 57. Plot of experimental and calculated count rates as a function of time for an iron
sphere with 0.9 mean free path radius. The detector was located 766.0 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 58. Plot of experimental and ENDF/B-V calculated count rates for the iron sphere of
0.9 mean free path radius.
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Fig. 59. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the iron sphere with 0.9 mean free path radius.
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Fig. 60. Plot of experimental and ENDF/B-VI calculated count rates for the iron sphere
of 0.9 mean free path radius.
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Fig. 61. Plot of experimental and calculated count rates as a function of time for an iron

sphere with 4.8 mean free path radius. The detector was located 766.0 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 62. Plot of experimental and ENDF/B-V calculated count rates for the iron sphere of
4.8 mean free path radius.
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Fig. 63. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated

rates for the iron sphere with 4.8 mean free path radius.
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Fig. 64. Plot of experimental and ENDF/B-VI calculated count rates for the iron sphere
of 4.8 mean free path radius.
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sphere with 1.4 mean free path radius. The detector was located 766.0 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 66. Plot of experimental and ENDF/B-V calculated count rates for the lead sphere of

1.4 mean free path radius.
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Fig. 67. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the lead sphere with 1.4 mean free path radius.
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Fig. 68. Plot of experimental and ENDF/B-VI calculated count rates for the lead sphere
of 1.4 mean free path radius.
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Fig. 69. Plot of experimental and calculated count rates as a function of time for a water
sphere with 1.1 mean free path radius. The detector was located 754.0 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 70. Plot of experimental and ENDF/B-V calculated count rates for the water sphere
of 1.1 mean free path radius.
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Fig. 71. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated

rates for the water sphere with 1.1 mean free path radius.

79




COUNTS (TARGET IN)/COUNTS (TARGET OUT)

0.1

1 1 LIk}

PR WY VY ST SN S |

WATE

R (1.1 M. F. P,

| ST ST W SO VNN SO ST S W S R |

0.0t
)

0.001

10-4
L1 nn

L1 L1ty

MEASURED
__________ ENDF /B—6

LI LL UL LU ALLAL L L LELLLLL

10-5

15 20

30 35
NEUTRON FLIGHT TIME (SHAKES)

Fig. 72. Plot of experimental and ENDF/B-VI calculated count rates for the water sphere

of 1.1 mean free path radius.
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Fig. 73. Plot of experimental and calculated count rates as a function of time for a water
sphere with 1.9 mean free path radius. The detector was located 754.0 cm from the center
of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 7T4. Plot of experimental and ENDF/B-V calculated count rates for the water sphere
of 1.9 mean free path radius.
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Fig. 75. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the water sphere with 1.9 mean free path radius.
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Fig. 76. Plot of experimental and ENDF/B-VI calculated count rates for the water sphere
of 1.9 mean free path radius.
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Fig. 77. Plot of experimental and calculated count rates as a function of time for a heavy
water sphere with 1.2 mean free path radius. The detector was located 765.2 cm from the
center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 78. Plot of experimental and ENDF/B-V calculated count rates for the heavy water

sphere of 1.2 mean free path radius.
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Fig. 79. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the heavy water sphere with 1.2 mean free path radius.
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Fig. 80. Plot of experimental and ENDF/B-VI calculated count rates for the heavy water
sphere of 1.2 mean free path radius.
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Fig. 81. Plot of experimental and calculated count rates as a function of time for a heavy
water sphere with 2.1 mean free path radius. The detector was located 765.2 cm from the
center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 82. Plot of experimental and ENDF/B-V calculated count rates for the heavy water
sphere of 2.1 mean free path radius.
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Fig. 83. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the heavy water sphere with 2.1 mean free path radius.
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Fig. 84. Plot of experimental and ENDF/B-VI calculated count rates for the heavy water
sphere of 2.1 mean free path radius.
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Fig. 85. Plot of experimental and calculated count rates as a function of time for a polyethy-
lene sphere with 0.7 mean free path radius. The detector was located 754.0 cm from the
center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)

93




COUNTS (TARGET IN)/COUNTS (TARGET OUT)

0.001

11011t

POLYETHYLENE (0.7 M. F. P.)
- MEASURED
° 8N ENDF /B~5

0.01
Lt

10-4

T TETTITY T T LITUIH | T T TTTTT T 1T TVTTT

T T T | S ARSI S | T

15 20 25

10-5

LANENLES S A |

30

35

NEUTRON FLIGHT TIME (SHAKES)

Fig. 86. Plot of experimental and ENDF/B-V calculated count rates for the polyethylene

sphere of 0.7 mean free path radius.
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Fig. 87. Plot of experimental and ENDF/B-VI calculated count rates for the polyethylene

sphere of 0.7 mean free path radius.
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Fig. 88. Plot of experimental and calculated count rates as a function of time for a polyethy-
lene sphere with 3.0 mean free path radius. The detector was located 765.0 cm from the
center of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 89. Plot of experimental and ENDF/B-V calculated count rates for the polyethylene
sphere of 3.0 mean free path radius.
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Fig. 90. Plot of experimental and ENDF/B-VI calculated count rates for the polyethylene

sphere of 3.0 mean free path radius.

98

LBy St R S ]

30 35
E (SHAKES)

40




TEFLON (0.9 M. F. P.)

| I S S S | FE U W S S S I S G S NS SEP R U S |

MEASURED
__________ ENDF /B-6
L, ENDF/B-5

0.1
RN

T TTTTIT

0.01
1
T

IS N

0.001

L1 113)1)
UL SLLALA

1
T

10-4

1.0 11041

COUNTS (TARGET IN)/COUNTS (TARGET OUT)
]

LR BLELRRILLI

T T 7 Y LA e S T T LA | Y T —rT

40

10-5

15 20 25 30 35
NEUTRON FLIGHT TIME (SHAKES)

Fig. 91. Plot of experimental and calculated count rates as a function of time for a teflon
sphere with 0.9 mean free path radius. The detector was located 752.0 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 93. Plot of experimental and ENDF/B-VI calculated count rates for the teflon sphere
of 0.9 mean free path radius.
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Fig. 94. Plot of experimental and calculated count rates as a function of time for a teflon
sphere with 2.9 mean free path radius. The detector was located 752.0 cm from the center

of the sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)

102




TEFLON (2.9 M. F. P.)
a4 1 1 1 n i 1 1 1 A, 1 2 " 1 2 N 1 N i i 2 3 L 1 1 1

= MEASURED B
3y ENDF /B-5 3
- -
w . -
3]
(24 - L
<
Za X
n ©3 -
= -
=z - -
= . -
o)
O B
N
—~O0
ZQ.: | =
~s3 | g
[T 1 -
WA H -
(& 1 =
[a'd 1
< - -
(-
~3
023
'— - e
P ~— L
2 - -
o i
S ] i

']

& ——— . e m— — —

- 15 20 25 30 35 40

NEUTRON FLIGHT TIME (SHAKES)

Fig. 95. Plot of experimental and ENDF/B-V calculated count rates for the teflon sphere
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Fig. 97. Plot of experimental and calculated count rates as a function of time for a concrete
sphere with 2.0 mean free path radius. The detector was located 975.4 cm from the center
of the sphere at 120 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig. 98. Plot of experimental and ENDF/B-V calculated count rates for the concrete sphere
of 2.0 mean free path radius.

106




CONCRETE (2. M.

PR WSS SN S S S S SR SU SR W SN ST ST U |

F. P.)

MEASURED
_________ ENDF /B-5

0.1
1t

LA L B L AL

0.0t
RN
T TTTTTT

0.001

P11 11111
L AL

COUNTS (TARGET IN)/COUNTS (TARGET OUT)

1
T

10-4
o

LA DL AL L AL A E S S S St S S Bt S S St S St s By S e e

30 45 50

20 25 35 40
NEUTRON FLIGHT TIME (SHAKES)

Fig. 99. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the concrete sphere with 2.0 mean free path radius.
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V. Conclusions

The ENDF/B-V1library seems to give valid answers to a widely accepted benchmark, the
Lawrence Livermore Pulsed Sphere experiments, which should provide renewed confidence in
the validity of the ENDF/B-VI data as well as MCNP and the NJOY nuclear data processing
system.

ENDF /B-VI appears to more closely match the experimental measurements than ENDF/B-
V for "Li, beryllium, nitrogen, CF, (teflon), iron, lead, and CH, (polyethylene). The
ENDF/B-V and ENDF/B-VI results are about the same for magnesium, aluminum, ti-
tanium, and concrete, and close for oxygen, water, and heavy water. Only for carbon does
ENDF/B-VI appear significantly worse than ENDF/B-V, and then only in the detailed
time-of-flight spectra, not in integral results.
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Appendix:
MCNP Input Decks
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A. Introduction

To conserve space, each of the input decks will not be listed here. When there are two of
the same material, an example of one, and the differences from the other will be provided,
so that the proper input can be constructed for further study.

B. Source cards

The source cards are common to all of the input decks, so they will only be listed once.
The list is to be substituted into the input decks at the appropriate position.

sdef pos=0 0 0 dir=dl erg=fdir=d2 rad=d3 vec=-1 0 0
sur=100 tme=d4
sii a -~1.0000 -.99619 -.98481 -.96593 ~.93969
' -.90631 -.86603 -.81915 -.76604 -.70711
~.64279 ~.57358 ~.50000 -.42262 ~.34202
-.25882 ~.17365 ~.08716 .00000 .08716
17365 .26882 .34202 .42262 .50000
57358 .64279 .70711 .76604 .81915
86603 .90631 .93969 .96593 .98481
.99619 1.0000
spl .874 .874 .875 .876 .877
.879 .882 .884 .888 .891
.895 .899 ,904 .909 .914
919 .924 .930 .935 .941
.946 ,952 957 .962 .967
872 .976 .981 .985 .988
.991 .994 .996 .998 .999
1.01.0
ds2 q -.99619 180 -.98481 175 -.96593 170 -.93962 165 -.90631 160
-.86603 155 -.81916 150 -.76604 145 -.70711 140 -.64279 135
-.57358 130 ~.50000 125 -.42262 120 ~.34202 115 -.25882 110
-.17365 105 -.08716 100 0.0000 95 .08716 90 .17365 85
.25882 80 .34202 75 .42262 70 .50000 65 .57358 60
.64279 55 .70711 5O .76604 45 .81915 40 .86603 35
.90631 30 .93969 26 .86593 20 .98481 15 .99619 10
1.0000 5
si3 h O .6
sp3 d -21 1
spé -41 .40
si6 h 15.106 15.110

sp§ d 01
5110 h 15.095 15.106
sp10d 01
si15 h 15.075 15.095
spi1§ d 0 1
5i20 h 15.049 15.075
sp20 d 0 1
8i25 h 15.015 15.049
sp25d 0 1
$i30 h 14.974 15.015
sp30 d 0 1
si35 h 14.927 14.974
sp35d 0 1
si40 h 14.873 14.927
spa0 d 0 1
8345 h 14.814 14.873
spd5 d 0 1
si50 h 14.750 14.814
sp50 4 0 1
si56 h 14.681 14.750
spS5d 01

5160 h 14.608 14.681
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sp60 d
si65 h
sp6S d
si70 h
sp70 d
si75 h
sp76 d
si80 h
sp80 d
si85 h
sp85 d
si%90 h
sp90 d
si9s h
sp95 d
si100
sp100
si105
sp105
-si110
spl10
si11§
sp115
si120
sp120
si125
sp126
8i130
sp130
81135
sp135
si140

si145
sp14S
51150
sp150
sii55
spl56
si160
sp160
si165
sp165
8i170
spl70
si175
spl75s
si180
sp180

h
a
3
d
Iy
d
R
a
b
d
b
a
b
d
b
4
Rk

sp140 d 0 1
h
a
b
d
h
d
b
d
b
d
h
d
k
d
Rk
d

01
14.532 14.608
01
14.453 14.532
01
14.372 14.453
01
14.289 14.372
01
14.206 14.289
01
14.123 14.206
01
14.040 14.123
01
13.958 14.040
o1
13.878 13.958
o1
13.800 13.878
01
13.725 13.800
o1
13.654 13.725
o1
13.586 13.654
01 .
13.522 13.586
o1
13.464 13.522
01
13.410 13.464

13.362 13.410
o1
13.320 13.362
01
13.284 13.320
01
13.254 13.284
01
13.230 13.254

13.214 13.230

13.203 13.214

13.200 13.203
01

C. °Li 0.5 mfp Input Deck
Li-6 Sphere: Radius 8.97 with ERDF/B-VI
1 1 -9.0074 1 -2 -3

2 2 -.001288 2 -3 -9

3 1-9.007413-4-8

4 3 -.4515 (~1:4) (-5:-6:7) -8

5 1 -9.0074 5 6 -7 -8

6 1-9.0074 8 -9 (-1:3)

21 2 -.001288 9 -10

22 0 10

b px -.64

2  px -.582

3 x 0.0 1.42 8.5 1.985

4 x0.0 1,478 8.5 2.043
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cx 8.87
px ~.1
px .1
so 8.912
so 8.97
0 so 1000
100 px 0.0

O O~NO®n

imp:n 1 6r O

£c5 Pilot B detector xesponse function, 765.2 flightpath, 30 degrees.
£5x:n -662.7 382.6 O
t5 1.35000E+01 1.37000E+01 1.39000E+01 1.41000E+01 1.43000E+01
1.45000E+01
1.47000E+01 1.49000E+01 1.51000E+01 1.53000E+01 1.55000E+01
1.57000E+01
1.59000E+01 1.61000E+01 1.63000E+01 1.65000E+01 1.67000E+01
1.69000E+01 _ -
1.71000E+01 1.73000E+01 1.7S5000E+01 1.77000E+01 1.7S000E+01
1.81000E+01
1.83000E+01 1.85000E+01 1.87000E+01 1.89000E+01 1.91000E+01
1.93000E+01
1.95000E+01 1.97000E+01 1.99000E+01 2.01000E+01 2.03000E+01
2.05000E+01
2.07000E+01 2.09000E+01 2.11000E+01 2.13000E+01 2.15000E+01
2.17000E+01
2.19000E+01 2.21000E+01 2.23000E+01 2.25000E+01 2.27000E+01
2.23000E+01
2.31000E+01 2.33000E+01 2.35000E+01 2.37000E+01 2.39000E+01
2.41000E+01
2.43000E+01 2.45000E+01 2.47000E+01 2.49000E+01 2.51000E+01
2.53000E+01
2.55000E+01 2.57000E+01 2.59000E+01 2.61000E+01 2.63000E+01
2.65000E+01
2.6TO00E+01 2.69000E+01 2.71000E+01 2.73000E+01 2.75000E+01
2.77T000E+01
2.79000E+01 2.81000E+01 2.83000E+01 2.85000E+01 2.87000E+01
2.89000E+01
2.91000E+01 2.93000E+01 2.95000E+01 2.97000E+01 2.89000E+01
3.01000E+01
3.03000E+01 3.05000E+01 3.07000E+01 3.09000E+01 3.11000E+01
3.13000E+01
3.15000E+01 3.17000E+01 3.19000E+01 3.21000E+01 3.23000E+01
3.25000E+01
3.27000E+01 3.29000E+01 3.31000E+01 3.33000E+01 3.35000E+01
3.37000E+01
3.39000E+01 3.41000E+01 3.43000E+01 3.45000E+01 3.47000E+01
3.49000E+01
3.51000E+01 3.53000E+01 3.55000E+01 3.57000E+01 3.5S8000E+01
3.61000E+01
3.63000E+01 3.65000E+01 3.67000E+01 3.69000E+01 3.71000E+01
3.73000E+01
3.75000E+01 3.77000E+01 3.79000E+01 3.81000E+01 3.83000E+01
3.85000E+01
3.87000E+01 3.89000E+01 3.91000E+01 3.93000E+01 3.95000E+01
3.97000E+01
3.99000E+01 4.01000E+01 4.03000E+01 4.05000E+01 4.07Q00E+01
4 .09000E+01
de5 1lin 1.6 2.0 13i 16.0
df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
f¢c16 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.
£156x:n -662.7 382.6 0
t16 15.5 17.5 24.9 39.1
dei5 1in 1.6 2.0 13i 16.0
dfiS 1in 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
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c ERDF/B-VI

mi  26054.60c .039788
26056.60c .629199
26057.60 .015092
26058.60c .001921
24050.60c .008700
24052.60c .167580
24053.60c .019000
24054.60c .004720
28058.60c .057346
28060.60c .021924
28061 .60c .000949
28062.60c .003016
28064.60c .000764
14000.60¢c .020
12000.60c .010

m2 7014.60c -.7885
8016.60c ~-.2115

n3 3006.60c .95
3007 .60c .05

cut:n 39.1 1.6

print

pxdmp 2j 1

nps 200000

A. °Li1.6 mfp .
1. Cell Cards

Li-6 Sphere with Radius 25.52 EEDF/B-VI
1 1 -9.0074 1 -2 -3

2 2 -.001288 2 -3 -9

3 1-9.00741 3 -4 -8

4 3 -.4515 (-1:4) (-5:-6:7) -8
5 1 -9.0074 5 6 -7 -8

6 1 -9.0074 8 -9 (-1:3)

7 1 -17.5089 9 -10 (~1:11)

8 3 -.4441 10 -13 ~-15

9 1 -17.5089 10 13 -14 ~-15
10 3 -.4411 10 12 14 -15

11 1 -17.5089 10 11 -12 -15 1
12 2 -.001288 9 -11 -16 1

13 1 -17.5089 15 -16 (-1:11)
14 1 -15.4764 16 -17 (-1:18)
15 3 -.4490 -13 17 -20

16 1 -15.4764 13 -14 17 ~20
17 3 -.4494 14 17 19 -20

18 1 -15.4764 17 18 -19 -20 1
19 2 -.001288 16 -18 -21 1

20 1 -15.4764 20 ~21 (-1:18)
21 2 -.001288 21 -22

22 022

e

Geometry cards

Px —.64
px -.582
x 0.0 1.42 8.5 1.985
x 0.0 1.478 8.5 2.043
cx 8.87
px -.1
px .1
so 8.912
so 8.97
Q so 9,028

B OO ~NO D WN -
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11 cx 2.86
12 cx 2.918
13 px -.0858
14 px .058
15 so 16.462
16 so 16.52
17 so 16.578
18 cx 3.49
19 cx 3.548
20 so 25.462
21 so 25.52
22 so 1000.0
100 px 0.0

3. Tally Cards

imp:n 1 20r O

t5 1.33E+01 1.35000E+01 1.37000E+01
1.45E+01 1.47000E+01 1.49000E+01
1.57E+01 1.5S8000E+01 1.61000E+01
1.69E+01 1.71000E+01 1.73000E+01
1.81E+01 1.83000E+01 1.85000E+01
1.93E+01 1.95000E+01 1.97000E+01
2.05E+01 2.07000E+01 2.09000E+01
2.17E+01 2.19000E+01 2.21000E+01
2.29E+01 2.31000E+01 2.33000E+01
2.41E+01 2.43000E+01 2.45000E+01
2.53E+01 2.55000E+01 2.57000E+01
2.65E+01 2.67000E+01 2.69000E+01
2.77E+01 2.79000E+01 2.81000E+01
2.89E+01 2.91000E+01 2.93000E+01
3.01E+01 3.03000E+01 3.05000E+01
3.13E+01 3.15000E+01 3.17000E+01
3.25E+01 3.27000E+01 3.29000E+01
3.37E+01 3.3%000E+01 3.41000E+01
3.49E+01 3.51000E+01 3.53000E+01
3.61E+01 3.63000E+01 3.65000E+01
3.73E+01 3.75000E+01 3.77000E+01
3.85E+01 3.87000E+01 3.89000E+01
3.97E+01 3.99000E+01 4.01000E+01
4 .09E+01

=

"Li 0.5 mfp Input Deck

7S
1
ﬂ

Sphere with Radius 8.97 ENDF/B-V1
1 -9.4905 1 -2 -3

2 -.001288 2 -3 -9

1-9.4905 1 3 -4 -8

3 -.5165 (-1:4) (-5:-6:7) -8

1 -9.4905 § 6 -7 -8

1 ~8.4905 8 -9 (~1:3)

2 -.001288 9 -10

0 10

NSOM;&&NHI“

N

px -.64

px -.582

x 0.0 1.42 8.5 1.985
x 0.0 1.478 8.5 2.043
cx 8.87

px =
px .
so 8.912
so 8.97
so 1000

CONDGODWNR
P

[y
o
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1.
1.
1.
1.
1.
.99000E+01
.11000E+01
.23000E+01
.35000E+01
.47000E+01
-S9000E+01
.7T1000E+01
.83000E+01
.95000E+01
.07000E+01
.19000E+01

DWW WWWwWWWwOMONNONNND S

39000E+01
51000E+01
63000E+01
7SO00E+01
87000E+01

31000E+01
43000E+01
S5000E+01

.67000E+01

79000E+01
91000E+01

.03000E+01

1.41000E+01
1.53000E+01
1.65000E+01
1.77000E+01
1.89000E+01
2.01000E+01
2.13000E+01
2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73000E+01
2.85000E+01
2.97000E+01
3.09000E+01
3.21000E+01
3.33000E+01
3.45000E+01
3.57000E+01
3.69000E+01
3.81000E+01
3.93000E+01
4.05000E+01

1.43000E+01
1.55000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3 .83000E+01
3.95000E+01
4 .07000E+01



100 px 0.0

imp:n 1 6x ©
——e—eme——— <Source Cardgd—-—~=-===~ -
fc5 Pilot B detector response function,
£5x:n -662.7 382.6 0
tS 1.31E+01 1.33000E+01 1.35000E+01
1.43E+01 1.45000E+01 1.47000E+01
1.55E+01 1.57000E+01 1.59000E+01
1.67E+01 1.69000E+01 1.71000E+01
1.79E+01 1.81000E+01 1.83000E+01
1.91E+01 1.93000E+01 1.95000E+01
2.03E+01 2.05000E+01 2.07000E+01
2.15E+01 2.17000E+01 2.19000E+01
2.27E+01 2.29000E+01 2.31000E+01
2.39E+01 2.41000E+01 2.43000E+01
2.51E+01 2.S3000E+01 2.55000E+01
2.63E+01 2.65000E+01 2.67000E+01
2.75E+01 2.77000E+01 2.79000E+01
2.87E+01 2.89000E+01 2.91000E+01
2.99E+01 3.01000E+01 3.03000E+0i
3.11E+01 3.13000E+01 3.15000E+01
3.23E+01 3.25000E+01 3.27000E+01
3.35E+01 3.37000E+01 3.39000E+01
3.47E+01 3.48000E+01 3.51000E+01
3.69E+01 3.61000E+01 3.63000E+01
3.71E+01 3.73000E+01 3.7S5000E+01
3.83E+01 3.85000E+01 3.87000E+01
3.95E+01 3.97000E+01 3.99000E+01
4.07E+01 4.03000E+01
de5 1lin 1.6 2.0 13i 16.0
dfS 1lin 0.00 2.25 4.10 4.70 4.85 4.
4.25 4,05 3.85 3.65 3.55 3.
fc15 Pilot B detector response func
£15x:n -662.7 382.6 O
t16 15.58 17.5 24.9 38.1
deil5 1lin 1.6 2.0 13i 16.0
df15 1lin 0.00 2.25 4.10 4.70
4.25 4.05 3.85 3.65

85 4
60 3
tion

ENDF/B-VI

mi  26054.60c .039788
26056.60c .629199
26057 .60c .015092
26058.60c .001921
24050.60c .008700
24052.60c .167580
24053.60c .019000
24054.60c .004720
28058.60c .057346
28060.60¢c .021924
28061.60c .000949
28062.60c .003016
28064.60c .000764
14000.60c .020
12000.60¢c .010

m2 7014.60c -.7885
8016.60c -.2115

n3 3006.60c .0261
3007.60c .9739

cut:n 39.1 1.6

print

prdmp 2j 1

aps 200000

a

765.2 cm flightpath, 30 degrees.

1.37000E+01 1.39000E+01 1.41000E+01
1.49000E+01 1.51000E+01 1.530C0E+01
1.61000E+01 1.63000E+01 1.65000E+01
1.73000E+01 1.75000E+01 1.77000E+01
1.85000E+01 1.87000E+01 1.89000E+01
1.97000E+01 1.99000E+01 2.01000E+01
2.09000E+01 2.11000E+01 2.13000E+01
2.21000E+01 2.23000E+01 2.25000E+01
2.33000E+01 2.35000E+01 2.37000E+01
2.45000E+01  2.47000E+01 2.49000E+01
2.657000E+01 2.59000E+01 2.61000E+01
2.69000E+01 2.71000E+01 2.73000E+01
2.81000E+01 2.83000E+01 2.85000E+01
2.93000E+01 2.95000E+01 2.97000E+01
3.05000E+01 3.07000E+01 3.09000E+01
3.17000E+01 3.19000E+01 3.21000E+01
3.29000E+01 3.31000E+01 3.33000E+01
3.41000E+01  3.43000E+01 3.45000E+01
3.53000E+01 3.55000E+01 3.57000E+01
3.65000E+01 3.67000E+01 3.69000E+01
3.77000E+01 3.79000E+01 3.81000E+01
3.89000E+01 3.91000E+01 3.93000E+01
4.01000E+01 4.03000E+01 4.0S5000E+01

.70 4.30
3.75 3.85
, 765.2 cm flightpath, 30 degrees.
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A. 7"Lil.6 mfp
1. Cell Cards

Li-7 Sphere with Radius 25.52 ENDF/B-VI

1 1 -9.4905 1 -2 -3

2 2 -.001288 2 -3 -9

3 1 -9.4905 1 3 -4 -8

4 3 -.5185 (~1:4) (-5:-6:7) -8
5 1 -9.4905 5 6 -7 -8

6 1 -9.4905 8 -9 (-1:3)

7 1 -19.2806 9 -10 (-1:11)

8 3 -.4968 10 -13 -15

9 1 -19.2806 10 13 -14 -15
10 3 -.4960 10 12 14 -15

11 1 -19.2806 10 11 -12 ~15 1
12 2 -.001288 9 -11 -16 1

13 1 -19.2806 15 -16 (~1:11)
14 1 -17.2365 16 -17 (-1:18)
16 3°'-.5056 -13 17 -20

16 1 -17.2365 13 -14 17 -20
17 3 -.5052 14 17 19 -20

18 1 -17.2365 17 18 -19 -20 1
18 2 -.001288 16 ~18 -21 1

20 1 -17.2365 20 -21 (-1:18)
21 2 -.001288 21 -22

22 022 .

d

Geometry Cards

px -.64
px -.582
x 0.0 1.42 8.5 1.985
x 0.0 1.478 8.5 2.043
cx 8.87
px -.1
px .1
so 8.912
so 8.97
0 so0 9.028
11 cx 2.86
12 cx 2.918
13 px -.058
14 px .058
15 so0 16.462
16 so 16.52
17 so 16.578
18 cx 3.49
19 cx 3.548
20 so 25.462
21 so 25.52
22 so 1000.0
100 px 0.0

» OO AW

3. Tally Cards

imp:n 1 20r O

t5 1.37E+01 1.39000E+01 1.41000E+01 1.43000E+01 1.45000E+01 1.47000E+01
1.49E+01 1.51000E+01 1.53000E+01 1.55000E+01 1.S57000E+01 1.59000E+01
1.61E+01 1.63000E+01 1.65000E+01 1.67000E+01 1.69000E+01 1.71000E+01
1.73E+01 1.75000E+01 1.77000E+01 1.7S000E+01 1.81000E+01 1.83000E+01
1.85E+01 1.87000E+01 1.8S000E+01 1.91000E+01 1.93000E+01 1.95000E+01
1.97E+01 1.99000E+01 2.01000E+01 2.03000E+01 2.05000E+01 2.07000E+01
2.09E+01 2.11000E+01 2.13000E+01 2.1S000E+01 2.17000E+01i 2.19000E+01
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E.

2.21E+01
2.33E+01
2,45E+01
2.57E+01
2.69E+01
2.81E+01
2.93E+01
3.05E+01
3.17E+01
3.29E+01
3.41E+01
3.53E+01
3.65E+01
3.7TTE+01
3.89E+01
4.01E+01

2.23000E+01
2.35000E+01
2.47000E+01
2.59000E+01
2.71000E+01
2.83000E+01
2.95000E+01
3.07000E+01
3.19000E+01
3.31000E+01
3.43000E+01
3.55000E+01
3.67000E+01
3.79000E+01
3.91000E+01
4.03000E+01

2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73000E+01
2.85000E+01
2.97000E+01
3.09000E+01
3.21000E+01
3.33000E+01
3.45000E+01
3.57000E+01
3.69000E+01
3.81000E+01
3.93000E+01
4.05000E+01

Beryllium Input Deck

2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+Q1
3.59000E+01
3.71000E+01
3.83000E+01
3.9S000E+01
4.07000E+01

Be Sphere with Outer Radius 12.58 ENDF/B-VI

2 -.001288 1 -2 -3 100
1 -1.8346 1 -2 (-100:3)

1 2 -.001288 -1
2

3

4 2 -.001288 2 -4
5 04

1 so 8.00

2 s0 12.58

3 cx 2.86

4 so 1000

100 px 0.0

imp:n 1 3r O

2.29000E+01
2.41000E+01
2.53000E+01
2.65000E+01
2.77000E+01
2.89000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97000E+01
4.02000E+01

2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.98000E+01

fc5 Pilot B detector respomse function, 765.2 flightpath, 30 degrees.
£5x:n -662.7 382.6 0

t5

deS

t15

1.37E+01
1.49E+01
1.61E+01
1.73E+01
1.85E+01
1.97E+01
2.09E+01
2.21E+01
2.33E+01
2.45E+01
2.57E+01
2.69E+01
2.81E+01
2.93E+01
3.05E+01
3.17E+01
3.29E+01
3.41E+01
3.53E+01
3.65E+01
3.77TE+01
3.89E+01
4 .01E+01

1.39000E+01
1.51000E+01
1.63000E+01
1.75000E+01
1.87000E+01
1 .99000E+01
2.11000E+01
2.23000E+01
2.35000E+01
2.47000E+01
2.69000E+01
2.71000E+01
2.83000E+01
2.95000E+01
3.07000E+01
3.19000E+01
3.31000E+01
3.43000E+01
3.55000E+01
3.67000E+01
3.79000E+01
3.91000E+01
4.03000E+01

1lin 1.6 2.0 13i 16.0
dfS 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
fc15 Pilot B detector response function, 765.2 cm flightpath, 30
£15x:n -662.7 382.6 O

15.5 17.5 24.9 39.1
del5 1lin 1.6 2.0 13i 16.0

.41000E+01
.S3000E+01
.65000E+01
.TTO00E+01
.83000E+01
.01000E+01
.13000E+01
.25000E+01
.37000E+01
.49000E+01
.61000E+01
.73000E+01
.85000E+01
.97000E+01
-0S000E+01
.21000E+01
.33000E+01
.45000E+01
.STO00E+01
.69000E+01
+81000E+01
.93000E+01
4.05000E+01

[ANANANANANANANANSEECR CRY CRY U CRE CRY R SR

1.43000E+01
1.55000E+01
1.67000E+01
1.7S000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01
4.07000E+01

1.45000E+01
1.57000E+01
1.69000E+01
1.81000E+01
1.93000E+01
2.05000E+01
2.17000E+01
2.29000E+01
2.41000E+01
2.53000E+01
2.65000E+01
2.77000E+01
2.89000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97000E+01
4.09000E+01

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.99000E+01

degrees.
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df15 1in 0.00 2.25 4.10 4

4.25 4.05 3.85 3.

c

c ENDF/B-VI

mi 4009.60c 1.00

m2 7014.60c -.7885
8016.60c -.2115

cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

F. Carbon 0.5 mfp Input Deck

C Sphere with Radius 4.187 ENDF/B-VI
1 2 -.001288 1 -2 -3

2 1 -1.8660 (-1:2) -3

3 2'-.001288 3 -4

4

04
1 px =~.131
2 cx 1.13
3 so 4.187
4 so 1000
100 px 0.0 .
imp:n 1 2r 0

---------- <Source Cardsd-—--~=v-==

f£c5 ¥E213 detector, low bias, 766.0 cm flightpath, 30 degrees.

£5x:n -663.4 383 O

t5 1.398+01 1.41000E+01 1.43000E+01 1.45000E+01 1.47000E+01 1.49000E+01
1.51E+01 1.53000BE+01 1.55000E+01 1.57000E+01 1.59000E+01 1.61000E+01
1.63E+01 1.65000E+01 1.67000E+01 1.69000E401 1.71000E+01 1.73000E+01
1.76E+01 1.77000E+01 1.7S000E+01 1.81000E+01 1.83000E+01 1.85000E+01
1.87E+01 1.89000E+01 1.91000E+01 1.93000E+01 1.95000E+01 1.97000E+01
1.99E+01 2.01000E+01 2.03000E+01 2.05000E+01 2.07000E+01 2.09000E+01
2.11E+01 2.13000E+01 2.15000E+01 2.17000E+01 2.1S000E+01 2.21000E+01
2.23E+01 2.25000E+01 2.27000E+01 2.29000E+01 2.31000E+01 2.33000E+01
2.35E+01 2.37000E+01 2.39000E+01 2.41000E+01 2.43000E+01 2.45000E+01
2.47TE+01 2.49000E+01 2.51000E+01 2.53000E+01 2.55000E+01 2.57000E+01
2.59E+01 2.61000E+01 2.63000E+01 2.65000E+01 2.67000E+01 2.69000E+01
2.71E+01 2.73000E+01 2.75000E+01 2.77000E+01 2.7S9000E+01 2.81000E+01
2.83E+01 2.85000E+01 2.87000E+01 2.89000E+01 2.91000E+01 2.93000E+01
2.95E+01 2.97000E+01 2.99000E+01 3.01000E+01 3.03000E+0i 3.05000E+01
3.07E+01 3.09000E+01 3.11000E+01 3.13000E+01 3.15000E+01 3.17000E+01
3.19E+01 3.21000E+01 3.23000E+01 3,25000E+01 3.27000E+01 3.29000E+01
3.31E4+01 3.33000E+01 3.35000E+01 3.37000E+01 3.39000E+01 3.41000E+01
3.43E+01 3.45000E+01 3.47000E+01 3.49000E+01 3.51000E+01 3.53000E+01
3.55E+01 3.57000E+03 3.59000E+01 3.61000E+01 3.63000E+01 3.65000E+01
3.67E+01 3.69000E+01 3.71000E+01 3.73000E+01 3.75000E+01 3.77000E+01
3.7T9E+01 3.81000E+01 3.83000E+01 3.85000E+01 3.87000E+01 3.89000E+01
3.91E+01 3.93000E+01 3.95000E+01 3.97000E+01 3.9S000E+01 4.01000E+0O1
4.03E+01 4.05000E+01 4.07000E+01 4.09000E+01 4.11000E+01

c EE213 low bias respomse function

de5 1lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75
3.0 3.54.04.55.05.56.06.46.66.87.0
7.5 8.1 8.5 9.0 10.0 11.0 12.0 12.5 13.0
13.5 14.0 15.0 16.0

dfs6 lin 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42
3.63 3.95 4.10 4.25 4.33 4.39 4.40 4.37 4.28
4.15 4.20 4.18 4.12 3.97 3.80 3.77 3.65 3.44
3.24 3.06 3.01 2.98 2.98 3.01 3.08 3.25

fc15 NE213 detector, low bias, 766.0 am flightpath, 30 degrees.
£16x:n -663.4 383 O

t1i5 16.5 17.5 24.9 39.1

c K¥E213 low bias response function
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deiS 1in 1.6 1.8 1.9 2.0 2.1 2.2 2.3
3.0 3.6 4.04.55.05.56.06.4
7.5 8.1 8.5 9.0 10.0 11.0 12.0 1
13.5 14.0 15.0 16.0

dfi6 lin 0.00 1.46 1.86 2.26 2.58 3.0
3.63 3.95 4.10 4.26 4.33 4.39 4.4
4.15 4.20 4.18 4.12 3.97 3.80 3.7
3.24 3.06 3.01 2.98 2.98 3.01 3.0
ENDF/B-VI

6000.60c 1.00
7014.60c -.7885
8016.60c -.2115
cut:n 39.1 1.6
print

prdmp 2j 1

nps 200000

BEe o

‘A. Carbon 2.9 mfp
1. Cell Cards

C Sphere with Radius 20.96 ENDF/B-VI

1 1 -1.853 ~1 -4

2 1-1.853123 -4

3 2 -.001288 1 (~-2:-3) -4 -
4 2 -.001288 4 -5

s 05

2. Geometry Cards
1 px -.131

2 cx 1.13

3 x 3.73 1.13 20.96 2.335

4 so 20.96

) so 1000

100 px 0.0

3. Tally Cards

imp:n 1 3r O

t5 1.41E+01 1.43000E+01 1.4S000E+01
1.53E+01 1.55000E+01 1.57000E+01
1.65E+01 1.67000E+01 1.69000E+01
1.77E+01 1.79000E+01 1.81000E+01
1.89E+01 1.91000E+01 1.93000E+01
2.01E+01 2.03000E+01 2.05000E+01
2.13E+01 2.15000E+01 2.17000E+01
2.25E+01 2.2T000E+01 2.2S000E+01
2.37E+01 2.39000E+01 2.41000E+01
2.49E+01 2.51000E+01 2.53000E+01
2.61E+01 2.63000E+01 2.65000E+01
2.73E+01 2.75000E+01 2.77000E+01
2.85E+01 2.87000E+01 2.89000E+01
2.97E+01 2.99000E+01 3.01000E+01
3.09E+01 3.11000E+01 3.13000E+01
3.21E+01 3.23000E+01 3.25000E+01
3.33E+01 3.35000E+01 3.37000E+01
3.45E+01 3.47000E+01 3.49000E+01
3.57E+01 3.59000E+01 3.61000E+01
3.69E+01 3.71000E+01 3.73000E+01
3.81E+01 3.83000E+01 3.8SO00E+01

3.93E+01 3.95000E+01 3.97000E+01

1.47T000E+01
1.59000E+01
1,71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2,19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.7S000E+01
3.87000E+01
3.99000E+01

1.49000E+01
1.61000E+01
1.73000E+01
1.85000E+01
1.97000E+01
2.09000E+01
2.21000E+01
2.33000E+01
2.45000E+01
2.57000E+01
2.69000E+01
2.81000E+01
2.930C0E+01
3.05000E+01
3.17000E+01
3.29000E+01
3.41000E+01
3.53000E+01
3.65000E+01
3.77000E+01
3.89000E+01
4.01000E+01

1.51000E+01
1.63000E+01
1.75000E+01
1.87000E+01
1.99000E+01
2.11000E+01
2.23000E+01
2.35000E+01
2 .47000E+01
2.59000E+01
2.71000E+01
2.83000E+01
-95000E+01
.07000E+01
.18000E+01
.31000E+01
-43000E+01
.55000E+01
.67000E+01
.T9000E+01
<91000E+01
4.03000E+01

WewwwowwkwNn
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4.05E+01 4.07T000E+01 4.0S000E+01

G. Nitrogen 1.1 mfp Input Deck

 §
1
2
3
4
5
6
7
8
9

SO0 NN A WM

00

ONWWNVDMWLHERWWN

9

px -.741
px -.7

Sphere with 1.1 M.F.P.
-.001288 2 -3 -6
-7.923-4-6
-7.91-2 -4
-.808 1 4 -5
~.808 -1 -5
-7.9145 -6
-7.9-15 -6
-.000001 1 6 -7
=.000001 -1 6 ~7
-7.917 -8
7.9 ~-17 -8
-.001288 8 -9

x -.7 1.25 19.0 1.5
x -.7 1.291 19.0 1.541

so 19.05
so 19.11
so 22.40
so 22.55
so 1000
px 0.0

imp:n 1 11xr O

£c6 Pilot B detector response functiom,

£5x:n ~661.0 381.7 O

t5

1.41E+01
1.63E+01
1.65E+01
1.77E+01
1.89E+01
2.01E+01
2.13E4+01
2.25E+01
2.37E+01
2.49E+01
2.61E+01
2.73E+01
2.85E+01
2.97E+01
3.09E+01
3.21E+01
3.33E+01
3.45E+01
3.67E+01
3.69E+01
3.81E+01
3.93E+01

1.43000E+01
1.55000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01

de5 1in 1.6 2.0 13i 16.0
df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
fc16 Pilot B detector response function, 763.3 cm flightpath, 30 degrees.
£16x:n -661.0 381.7 O

15.5 17.5 24.9 39.1
lin 1.6 2.0 13i 16.0

t15
delds
dfis

£c25

122

1in 0.00
4.25
1

¥E213,

2.
4.
.6

ENDF/B-VI

1.45000E+01
1.57000E+01
1.69000E+01
1.81000E+01
1.93000E+01
2.0S000E+01
2.17000E+01
2.29000E+01
2.41000E+01
2.53000E+01
2.65000E+01
2.77000E+01
2.89000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.9T000E+01

763.30 cm flightpath, 30 degrees.

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.99000E+01

25 4.10 4.70 4.85 4.85 4.70 4.30
05 3.85 3.65 3.55 3.60 3.75 3.85
MeV bias, Dec.15,1976 data, 782.3 cm flightpath, 26 degrees.

1.49000E+01
1.61000E+01
1.73000E+01
1.85000E+01
1.97000E+01
2.09000E+01
2.21000E+01
2.33000E+01
2.45000E+01
2.57000E+01
2.69000E+01
2.81000E+01
2.93000E+01
3.05000E+01
3.17000E+01
3.29000E+01
3.41000E+01
3.53000E+01
3.65000E+01
3.77000E+01
3.89000E+01
4.01000E+01

1.51000E+01
1.63000E+01
1.75S000E+01
1.87000E+01
1.99000E+01
2.11000E+01
2.23000E+01
2.35000E+01
2.47000E+01
2.59000E+01
2.71000E+01
2.83000E+01
2.95000E+01
3.07000E+01
3.19000E+01
3.31000E+01
3.43000E+01
3.55000E+01
3.67000E+01
3.79000E+01
3.91000E+01
4.03000E+01




£26x:n -703.1 342.9 0

t25 15.90 17.98 25.26 40.11

[ ¥E213 low bias response function
de25 1lin 2.0 2.1 2.2 2.3

d£25

7014.60c
7014.60c
8016.60c
26054.60¢c
26056.60¢
26057.60¢
26058.60¢
24050.60c
24052.60c
24053.60c
24054.60c
28058.60¢
28060.60¢
28061 .60c
28062.60c
28064.60c
14000.60c
12000.60c
cut:n 50 1.6
print
prdmp 2j 1
nps 200000

& RBRe-e

<

px -
Px -

so 55.88
so 55.93
so0 60.96
so 61.11
so 1000
Px 0.0

O 0NN BWNR

8

-.2115
.039788
.629199
.015092
.001921
.008700
.167580
.019000
.004720
.057346
.021924
.000949
.003016
.000764
.020
.010

2. Tally Cards

. Nitrogen 3.1 mfp
. Geometry Cards

fc5 Pilot B detector response fumction, 765.20 cm flightpath, 30 degrees.

£Sx:n -662.7 382.6 0

t5  1.41E+01
.53E+01
.65E+01
.T7E+01
.89E+01
.01E+01
.13E+01
.25E+01
.3TE+01
2.49E+01

NNV NN R

1.43000E+01
1.65000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01

2.51000E+01

1.45000E+01
1.57000E+01
1.6S000E+01
1.81000E+01
1.93000E+01
2.05000E+01
2.17000E+01
2.29000E+01
2.41000E+01

2.53000E+01

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01

2.55000E+01

.49000E+01
.61000E+01
.73000E+01
.85000E+01
.97000E+01
.09000E+01
.21000E+01
.33000E+01
.45000E+01

2.57000E+01

MDD N PR RN

1.51000E+01
1 .63000E+01
1.75000E+01
1.87000E+01
1.99000E+01
2.11000E+01
2.23000E+01
2.35000E+01
2.47000E+01

2.59000E+01
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2.61E+01
2.73E+01
2.85E+01
2.97E+01
3.09E+01
3.21E+01
3.33E+01
3.45E+01
3.57E+01
3.69E+01
3.81E+01
3.93E+01
4 .0SE+01

2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.58000E+01
3.71000E+01
3.83000E+01
3.95000E+01
4 .07000E+01

2.65000E+01
2.77000E+01
2.83000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97000E+01
4.09000E+01

2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.99000E+01
4.11000E+01

2.69000E+01
2.81000E+01
2.93000E+01
3.05000E+01
3.17000E+01
3.29000E+01
3.41000E+01
3.53000E+01
3.65000E+01
3.77000E+01
3.89000E+01
4.01000E+01

2.71000E+01
2.83000E+01
2.95000E+01
3.07000E+01
3.19000E+01
3.31000E+01
3.43000E+01
3.55000E+01
3.67000E+01
8.79000E+01
3.91000E+01
4 .03000E+01

£c15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.
£15x:n -662.7 382.6 0

cat:n 39.1 1.6

nps 400000

H. Oxygen Input Deck

ONWOUNDNNDNWWRLRKWWN

9

px -.05
px -.025

so 10.48
so 10.50
so 11.24
so 11.28
1000
0.0

O OND GNP

[y
8

o ®n
M O

imp:n 1 11r O

Sphere with 0.7 M.F.P.
-.001288 2 ~3 -6
-7.923 -4 -6
~7.91-2 -4
~-1.14 1 4 -5
-1.14 -1 -5
79145 -6
7.9 -16 -6
-.000001 1 6 -7
-.000001 -1 6 ~7
7917 -8
~79-17 -8
-.001288 8 -9

x -.05 1.44 10.5 1.7
x -.05 1.481 10.5 1.741

ENDF/B-VI

f£c8 Pilot B detector response function, 754.0 cm flightpath, 30 degrees.
£5x:n ~663.0 377.0 O

t5 1.39E+01
1.51E+01
1.63E+01
1.75E+01
1.87E+01
1.99E+01
2.11E+01
2.23E+01
2.35E+01
2.47E+01
2.69E+01
2.71E+01
2.83E+01
2.95E+01
3.07E+01
3.19E+01
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1.41000E+01
1.53000E+01
1.65000E+01
1.77000E+01
1.89000E+01
2.01000E+01
2.13000E+01
2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73C00E+01
2.85000E+01
2.97000E+01
3.09000E+01
3.21000E+01

1.43000E+01
1.S5000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01

.45000E+01
.57T000E+01
.6S000E+01
.81000E+01
.93000E+01
.05000E+01
.17000E+01
.29000E+01
.41000E+01
.53000E+01
.65000E+01
.TTO00E+01
.89000E+01
.01000E+01
-13000E+01
3.25000E+01

WWNNMNNOMNMNNONNDRKRPERRSKH

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01

1.49000E+01
1.61000E+01
1.73000E+01
1.85000E+01
1 .97000E+01
2.09000E+01
2.21000E+01
2.33000E+01
2.45000E+01
2.57000E+01
2.69000E+01
2.81000E+01
2.93000E+01
3.05000E+01
3.17000E+01
3.29000E+01




3.31E+01 3.33000E+01

3.43E+01 3.45000E+01
3.65E+01 3.57000E+01
3.67E+01 3.63000E+01
3.79E+01 3.81000E+01
3.91E+01 3.93000E+01
4.03E+01 4.05000E+01
deS 1lin 1.6 2.0 13i 16.0

3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01
4.07000E+01

3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97000E+01
4.09000E+01

df5 1in 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
fc15 Pilot B detector response function, 754 cm flightpath, 30 degrees.

£15x:n -653.0 377.0 O

t15 15.5 17.5 24.9 39.1
delS 1lin 1.6 2.0 13i 16.0
df15 1in 0.00 2.

£c25 HE213,
£25x:n -703.1 342.9 0

t25 15.93 18.05 25.34 40.08
< ¥E213 low bias response function

de25 1in 1.6 1
3.03.54

7.5 8.1 8.5 9.0 10.0

13.5 14.0 15.0 16.0

df26 1in 0.00 1.46 1.86

3.63 3.95 4.10 4.25

4.15 4.20 4.18 4.12

3.24 3.06 3.01 2.98
ENDF/B-VI

8016.60c 1.00
7014.60c -.7885
8016.60c ~.2115
26054.60c .039788
26056.60c .629199
26057.60c .015092
26058.60c .001921
24050.60c .008700
24052.60c .167580
24053.60c .018000
24054.60c .004720
28058.60c .057346
28060.60c .021924
28061.60c .000949
28062.60c .003016
28064.60c .000764
14000.60c .020
12000.60¢c .010
cat:n 50 1.6

print

prdmp 2j 1

nps 200000

& BRee

N Wk
gy

.81.92.02.1 2.2 2.32.
.0 4.6 5.05.56.06.46.

11.0 12.0 12.

W W N

W o0
Sgwoo
ww.r-w
Qo » O
02300

4 2.52
66.87.
51

(o] 25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
1.6 MeV bias, Dec.15,1976 data, 782.3 cm flightpath, 26 degrees.

.75
o

3.0

WA w
288

2
3
6!
2

QAo

3.
4.
3.
3.

I.  Magnesium 0.7 mfp Input Deck

Mg Sphere with 0.7 M.F.P.
1-1.74 -1 -3

1 -1.7412 -3

2 -.001288 1 -2 -3
2 -.001288 3 -4

04

Ao WK

px -.64
x 0.0 1.42 8.94 1.985
so 8.94
so 1000

W

ENDF/B-VI

3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.9S000E+01
4.11000E+01

3.41000E+01
3.53000E+01
3.65000E+01
3.77000E+01
3.89000E+01
4.01000E+01
4.13000E+01
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100 px 0.0
imp:n 1 3r O

£c6 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.

£6x:n -662.7 382.6 0

t5 1.31E+01 1.33E+01 1.35E+01 1.37E+01 1.39E+01 1.41E+01
1.43E+01 1.455+01 1.47E+01 1.49E+01 1.51E+01 1.53E+01i
1.55E+01 1.57E+01 1.69E+01 1.61E+01 1.63E+01 1.65E+01
1.67E+01 1.69E+01 1.71E+01 1.73E+01 1.75E+01 1.77E+01
1.79E+01 1.81E+01 1.83E+01 1.85E+01 1.87E+01 1.89E+01
1.91E+01 1.93E+01 1.95E+01 1.97E+01 1.99E+01 2.01E+01
2.03E+01 2.05E+01 2.07E+01 2.09E+01 2.11E+01 2.13E+01
2.15B+01 2.17E+01 2.19E+01 2.21E+01 2.23E+01 2.25E+01
2.27E+01 2.29E+01 2.31E+01 2.33E+01 2.35E+01 2.37E+01
2.39E+01 2.41E+01 2.43E+01 2.45E+01 2.47E+01 2.49E+01
2.51E+01 2.53E+01 2.5SE+01 2.57E+01 2.59E+01 2.61E+01
2.63E+01 2.65E+01 2.67E+01 2.69E+01 2.71E+01 2.73E+01
2.75E+01 2.77E+01 2.79E+01 2.81E+01 2.83E+01 2.85E+01
2.87E+01 2.89E+01 2.91E+01 2.93E+01 2.95E+01 2.97E+01
2.99E+01 3.01E+01 3.03E+01 3.05E+01 3.07E+01 3.09E+01
3.11E+01 3.13E+01 3.15E+01 3.17E+01 3.19E+01 3.21E+01
3.23E+01 3.25E+01 3.27E+01 3.29E+01 3.31E+01 3.33E+01
3.35E+01 3.37E+01 3.39E+01 3.41E+01 3.43E+01 3.45E+01
3.47E+01 3.49E+01 3.51E401 3.53E+01 3.55E+01 3.57E+01
3.59E+01 3.61E+01 3.63E+01 3.65E+01 3.67E+01 3.69E+01
3.71E+01 3.73E+01 3.76E+01 3.77E+01 3.79E+01 3.81E+01
3.83E+01 3.85E+01 3.87E+01 3.89E+01 3.91E+0i 3.93E+01
3.95E+01 3.97E+01 3.99E+01 4.01E+01 4.03E+01 4.0SE+01
4.07E+01 4.09E+01 4.11E+01

de5 lin 1.6 2.0 13i 16.0

df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.26 4.05 3.85 3.65 3.55 3.60 3.75 3.85

fc15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.

£16x:n -662.7 382.6 O

t15 15.5 17.5 24.9 39.1

deif 1lin 1.6 2.0 13i 16.0

df15 1lin 0.00 2.25 4.10 4.70

4.25 4.05 3.85 3.65

w W

.8
.5
c
c ENDF/B-VI
mi  12000.60c¢c 1.0
m2 7014.60c -.7885
8016.60c ~.2115
cut:n 39.1 1.6
print
prdmp 2j 1
nps 200000

A. Magnesium 1.9 mfp

1. Geometry Cards
1 px -.64

2 x 0.0 1.42 25.5 3.485

3 so 25.5

4 so 1000

100 px 0.0

2. Tally Cards

t5 1.33E+01 1.35E+01 1.37E+01 1.39E+01 1.41E+01 1.43E+01
1.45E+01 1.47E+01 1.49E+01 1.51E+01 1.53E+01 1.S5E+01
1.87E+01 1.59E+01 1.61E+01 1.63E+01 1.65E+01 1.67E+01
1.69E+01 1.71E+01 1.73E+01 1.75E+01 1.77E+01 1.79E+01
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1.81E+01 1.83E+01
1.93E+01 1.9SE+01
2.05E+01 2.07E+01
2.17E+01 2.19E+01
2.29E+01 2.31E+01
2.41E+01 2.43E+01
2.53E+01 2.55E+01
2.65E+01 2.67E+01
2.77TE+01 2.79E+01
2.89E+01 2.91E+01
3.04E+01 3.03E+01
3.13E+01 3.15E+01
3.25E+01 3.27E+01
3.37E+01 3.39E+01
3.49E+01 3.51E+01
3.61E+01 3.63E+01
3.73E+01 3.75E+01
3.85E+01 3.87E+01
3.97E+01 3.99E+01
. 4.09E+01 4.11E+01
aps 400000

1.85E+01 1.87E+01 1.89E+01
1.97E+01 1.99E+01 2.01E+01
2.09E+01 2.11F+01 2.13E+01
2.21E+01 2.23E+01 2.25E+01
2.33E+01 2.35E+01 2.37E+01
2.45E+01 2.47E+01 2.49E+01
2.67E+01 2.59E+01 2.61E+01
2.69E4+01 2.TiE+01 2.73E+01
2.81E4+01 2.83E+01 2.85E+01
2.93E+01 2.95E+01 2.97E+01
3.05E+01 3.07E+01 3.09E+01
3.17E+01 3.19E+01 3.21E+01

3.29E+01

3.31E+01 3.33E+01

3.41E+01 3.43E+01 3.45E+01

3.63E+01
3.65E+01

3.56E+01 3.57E+01
3.67E+01 3.69E+01

3.7TTE+01 3.79E+01 3.81E+01
3.89E+01 3.91E+01 3.93E+01

4.01E+01
4.13E+01

4.03E+01 4.05E+01
4.15E+01

J. Aluminum 0.9 mfp Input Deck

Sphere withk 0.9 M.F.P.
1 -2.70 -1 -3

-2.70 1 2 -3

.001288 1 -2 -3

.001288 3 -4

thMHB

O NN B
1

px -.64
x 0.0 1.42 8.94 1.985
so0 8.94
so 1000
00 px 0.0

b WA e

imp:n 1 3r ©

fc5 Pilot B detector response fanction,

£5x:n ~662.7 382.6 0

t5 1.33E+01 1.35000E+01
1.45E+01 1.47000E+01
1.57E+01 1.58000E+01
1.69E+01 1.71000E+01
1.81E+01 1.83000E+01
1.93E+01 1.95000E+01
2.05E+01 2.07000E+01
2.17E+01 2.19000E+01
2.29E4+01 2.31000E+01
2.41E+01 2.43000E+01
2.53E+01 2.55000E+01
2.6SE+01 2.67000E+01
2.77E+01  2.79000E+01
2.89E+01 2.91000E+01
3.01E+01 3.03000E+01
3.13E+01 3.15000E+01
3.25E+01 3.27000E+01
3.37E+01 3.39000E+01
3.49E+01 3.51000E+01
3.61E+01 3.63000E+01
3.73E+01 3.75000E+01
3.85E+01 3.87000E+01
3.97E+01 3.99000E+01

de5 lin 1.6 2.0 13i 16.0

EWDF/B-VI

1.37000E+01
1.49000E+01
1.61000E+01
1.73000E+01
1.85000E+01
1.97000E+01
2.09000E+01
2.21000E+01
2.33000E+01
2.45000E+01
2.57000E+01
2.69000E+01
2.81000E+01
2.93000E+01
3.0S000E+01
3.17000E+01
3.28000E+01
3.41000E+01
3.53000E+01
3.65000E+01
3.77T000E+01
3.89000E+01
4.01000E+01

1.91E+01
2.03E+01
2.15E+01
2.27E+01
2.39E+01
2.51E+01
2.63E+01
2.75E+01
2.87E+01
2.99E+01
3.11E+01
3.23E+01
3.35E+01
3.47E+01
3.59E+01
3.71E+01
3.83E+01
3.95E+01
4.07E+01

765.2 cm flightpath, 30 degrees.

1.392000E+01
1.51000E+01
1.63000E+01
1.75000E+01
1.87000E+01
1.99000E+01
2.131000E+01
2.23000E+01
2.35000E+01
2.47000E+01
2.59000E+01
2.71000E+01
2.83000E+01
2.95000E+01
3.07000E+01
3.19000E+01
3.31000E+01
3.43000E+01
3.55000E+01
3.67000E+01
3.79000E+01
3.91000E+01
4.03000E+01

df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

1.41000E+01
1.53000E+01
1.65000E+01
1.77000E+01
1.89000E+01
2.01000E+01
2.13000E+01
2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73000E+01
2.85000E+01
2.97000E+01
3.08000E+01
3.21000E+01
3.33000E+01
3.45000E+01
3.57000E+01
3.6S000E+01
3.81000E+01
3.93000E+01

1.43000E+01
1.55000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01
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4.25 4.05 3.85 3.65 3.56 3.60 3.75 3.85
£c15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.
£15x:n -662.7 382.6 O
ti5 15.5 17.5 24.9 39.1
dei§ 1lin 1.6 2.0 13i 16.0
df1S lin 0.00 2.25 4.10 4.70 4.8

5 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.6

0 3.75 3.85

c .

c ENDF/B-VI

mi 13027.60c 1.0

m2 7014.60c -.7885
8016.60c ~.2115

cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

A. Aluminum 2.6 mfp
1. Geometry Cards

px -.64
x 0.0 1.42 25.5 3.485
so 25.50
so 1000
00 px 0.0 "

Boabh WK

2. Tally Cards

t5 1.358+01 1.37000E+01 1.39000E+01 1.41000E+01 1.43000E+01 1.45000E+01
1.47E+01 1.49000E+01 1.51000E+01 1.53000E+01 1.55000E+01 1.57000E+01
1.59E+01 1.61000E+01 1.63000E+01 1.65000E+01 1.67000E+01 1 .6S000E+01
1.71E+01 1.73000E+01 1.75000E+01 1.77000E+01 1.79000E+01 1.81000E+01
1.83E+01 1.85000E+01 1.87000E+01 1.89000E+01 1.91000E+01 1.93000E+01
1.95E+01 1.97T000E+01 1.99000E+01 2.01000E+01 2.03000E+01 2.05000E+01
2.07E+01 2.09000E+01 2.11000E+01 2.13000E+01 2.15000E+01 2.17000E+01
2.19E+01 2.21000E+01 2.23000E+01 2.25000E+01 2.27000E+01 2.29000E+01
2.31E+01 2.33000E+01 2.35000E+01 2.37000E+01 2.39000E+01 2.41000E+01
2.43E+01 2.45000E+01 2.47000E+01 2.49000E+01 2.51000E+01 2.S3000E+01
2.55E+01 2.57Q00E+01 2.59000E+01 2.61000E+01 2.63000E+01 2.65000E+01
2.67E+01 2.69000E+01 2.71000E+01 2.73000E+01 2.75000E+01 2.77000E+01
2.79E+01 2.81000E+01 2.83000E+01 2.85000E+01 2.87000E+01 2.89000E+01
2.91E+01 2.93000E+01 2.9S000E+01 2.97000E+01 2.99000E+01 3.01000E+01
3.03E+01 3.05000E+01 3.07000E+01 3.09000E+01 3.11000E+01i 3.13000E+01
3.15E+01 3.17000E+01 3.19000E+01 3.21000E+01 3.23000E+01 3.25000E+01
3.27E+01 3.29000E+01 3.31000E+01 3.33000E+01 3.35000E+01 3.37000E+01
3.39E+01 3.41000E+01 3.43000E+01 3.45000E+01 3.47000E+01 3.49000E+01
3.51E+01 3.53000E+01 3.5S5000E+01 3.57000E+01 3.59000E+01 3.61000E+01
3.63E+01 3.65000E+01 3.67000E+01 3.69000E+01 3.71000E+01 3.73000E+01
3.76E+01 3.77000E+01 3.79000E+01 3.81000E+01 3.83000E+01 3.85000E+01
3.87E+01 3.89000E+01 3.91000E+01 3.93000E+01 3.95000E+01 3.97000E+01
3.99E+01 4.01000E+01 4.03000E+01 4.05000E+01 4.07000E+01 4.09000E+01
4.11E+01 4.13000E+01 4.15000E+01

nps 400000

DN R

K. Titanium 1.2 mfp Input Deck

Ti Sphere with 1.2 M.F.P. ENDF/B-VI
1 -4.54 -1 -3

1-4.5412 -3

2 -.001288 1 -2 -3

2 ~.001288 3 -4

04

0 ~NWN M
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i px -.64

2 x 0.0 1.42 8.94 1.985

3 so 8.94

4 so 1000

100 px 0.0

imp:n 1 3¢ O

—————————— <Souxrce Cardsd=~--- ———

fc5 Pilot B detector response functiom, 765.2 cm flightpath, 30 degrees.

£5x:n -662.7 382.6 O

t5 1.31E+01 1.33E+01 1.35E+01
1,43E+01 1.45E+01 1.47E+01
1.55E+01 1.67E+01 1.59E+01

.67E+01 1.69E+01 1.7iE+01

.79E+01 1.81E+01 1.83E+01

.91E+01 1.93E+01 1.95E+01

.03E+01 2.0SE+01 2.07E+01

.15E+01 2.17E+01 2.19E+01

L27E+01 2.29E+01 2.31E+01

.39E+01 2.41E+01 2.43E+01
2.51E+01 2.53E+01 2.55E+01
2.63E+01 2.65E+01 2.67E+01
2.7BE+01 2.77E+01 2.T9E+01
2.87E+01 2.89E+01 2.91E+01
2.99E+01 3.01E+01 3.03E+01
3.11E+01 3.13E+01 3.15E+01.
3.23E+01 3.2S5E+01 3.27E+01
3.35E+01 3.37E+01 3.3%E+01
3.47E+01 3.49E+01 3.51iE+01
3.59E+01 3.61E+01 3.63E+01
3.71E+01 3.73E+01 3.75E+01
3.83E+01 3.85E+01 3.87E+01
3.95E+01 3.97E+01 3.99E+01
4.07E+01  4.09E+01

deS 1lin 1.6 2.0 13i 16.0

df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85

£c15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.

£15x:n -662.7 382.6 0

ti§ 15.5 17.5 24.9 39.1

de1S 1lin 1.6 2.0 13i 16.0

dfiS 1lin 0.00 2.25 4.10 4.70

4.25 4.05 3.85 3.65

.37E+01 1.39E+01 1.41E+01
.49E+01 1.51E+01 1.53E+01
.61E+01 1.63E+01 1.65E+01
J73E+01 1.75E+01 1.77E+01
.85E+01 1.87E+01 1.89E+01
.9TE+01 1.99E+01 2.01E+01
.09E+01 2.11E+01 2.13E+01
.21E+01 2.23E+01 2.25E+01
.33E+01 2.35E+01 2.37E+01
.45E+01 2.47E+01 2.49E+01
.STE+01 2.59E+01 2.61E+01
.69E+01 2.71E+01 2.73E+01
.81E+01 2.83E+01 2.85E+01
.93E+01 2.95E+01 2.97E+01
.OSE+01 3.07E+0f 3.09E+01
.17E401 3.19E+01 3.21E+01
.29E401 3.31E+01 3.33E+01
-41F+01 3.43E+01 3.45E+01
.53E+01 3.5S5E+01 3.57E+01
.66E+01 3.67E+01 3.69E+01
.TTE+01 3.79E+01 3.81E+01
.89E+01 3.91E+01 3.93E+01
.0O1E+01 4.03E+01 4.05E+01

N NN

B WWWWWWWWNNMNOMODNDMMNMMOMMNMRERBRAR

4.85 4.85 4.70 4.30
3.85 3.60 3.75 3.85
c
c ENDF/B-VI
mli  22000.60c 1.0
m2 7014.60c -.7885
8016.60¢ -.2115
cut:n 39.1 1.6
print
nps 200000
prdmp 2j 1

A. Titanium 3.5 mfp

1. Cell Cards

Ti Sphere with 3.6 M.F.P. ENDF/B-VI
1-4.54 -1 -3

1-4.5412 -3

2 -.001288 1 -2 -3

2 -.001288 3 -4

04

N bW R
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2. Geometry Cards

1 px -.64

2 x 0.0 1.42 25.5 3.485
3 so 25.5

4 so 1000

100 px 0.0

3. Tally Cards

t5 1.35000E+01 1.37000E+01 1.39000E+01
1.45000E+01
1.47000E+01 1.49000E+01 1.51000E+01
1 .57000E+01
1.69000E+01 1.61000E+01 1.63000E+01
1.69000E+01
1.71000E+01 1.73000E+01 1.75000E+01
1 .81000E+01
1.83000E+01 1.85000E+01 1.87000E+01
1.93000E+01
1 .95000E+01 1.97000E+01 1.89000E+01
2.050C0E+01
2.07000E+01 2.09000E+01 2.11000E+01
2.17000E+01
2.19000E+01 2.21000E+01 2.23000E+01
2.29000E+01
2.31000E+01 2.33000E+01 2.35000E+01
2.41000E+01
2.43000E+01 2.45000E+01 2.47000E+01
2.563000E+01
2.55000E+01 2.57000E+01 2.59000E+01
2 .65000E+01
2,.67000E+01 2.69000E+01 2.71000E+01
2.77000E+01
2.79000E+01 2.81000E+01 2.83000E+01
2.89000E+01
2.91000E+01 2.93000E+01 2.95000E+01
3.01000E+01
3.03000E+01 3.05000E+01 3.07000E+01
3.13000E+01
3.15000E+01 3.17000E+01 3.19000E+01
3.25000E+01
3.27000E+01 3.29000E+01 3.31000E+01
3.37000E+01
3.39000E+01 3.41000E+01 3.43000E+01
3.49000E+01
3.51000E+01 3.53000E+01 3.S55000E+01
3.61000E+01
3.63000E+01 3.65000E+01 3.67000E+01
3.73000E+01
3.75000E+01 3.77000E+01 3.79000E+01
3.85000E+01
3.87000E+01 3.89000E+01 3.91000E+01
3.97000E+01
3.99000E+01 4.01000E+01 4.03000E+01
4 .09000E+01

nps 400000

L. Iron 0.9 mfp Input Deck

Fe Sphere with .9 M.F.P. EINDF/B-VL
1 1-7.86 -1 -3

2 1-7812 -3

3 2 -.001288 1 -2 -3
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1.

1.

1.

i.

1.

2.

2.

2.

2.

2.

3.

3.

3.

4.

41000E+01

63000E+01

65000E+01

T7000E+01

89000E+01

01000E+01

13000E+01

25000E+01

37000E+01

49000E+01

.61000E+01

.73000E+01

.85000E+01

.97000E+01

.09000E+01

.21000E+01

.33000E+01

.45000E+01

.S5TO00E+01

6S000E+01

81000E+01

93000E+01

05000E+01

1.43000E+01

1.55000E+01

1.67000E+01

1.79000E+01

1.91000E+01

2.03000E+01

2.15000E+01

2.27000E+01

2.39000E+01

2.51000E+01

2.63000E+01

2.75000E+01

2.87000E+01

2.99000E+01

3.11000E+01

3.23000E+01

3.35000E+01

3.47000E+01

3.59000E+01

3.71000E+01

3.83000E+01

3.95000E+01

4.07000E+01




2 -.001288 3 ~4
04

o b

px ~.475
x 0.0 1.11 22.3 2.67
80 4.46
so 1000
00 px 0.0

b WN R

imp:n 1 3x O

fc5 NE213 detector respomse function, 766.0 cm flightpath, 30 degrees.

£5x:n -663.4 383 0
t5 1.37E+01 1.39000E+01
1.49E+01 1.51000E+01
1.61E+01 1.63000E+01
1.73E+01 1.75000E+01
1.85E+01 1.87000E+01
1.97E+01 1 .99000E+01
2.09E+01 2.11000E+01
2.21E+01 2.23000E+01
2.33E+01 2.35000E+01
2.45E+01 2.47000E+01
2.57E+01 2.59000E+01
2.69E+01 2.71000E+01
2.81E+01 2.83000E+01
2.93E+01 2.95000E+01
3.05E+01 3.07000E+01
3.17E+01 3.19000E+01
3.29E+01 3.31000E+01
3.41E+01 3.43000E+01
3.53E+01 3.55000E+01
3.65E+01 3.67000E+01
3.77E+01 3.79000E+01
3.89E+01 3.91000E+01
4.01E+01 4.03000E+01
4.13E+01 4.15000E+01

1.41000E+01
1.53000E+01
1.65S000E+01
1.77000E+01
1.89000E+01
2.01000E+01
2.13000E+01
2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73000E+01
2.85000E+01
2.97000E+01
3.09000E+01
3.21000E+01
3.33000E+01
3.45000E+01
3.57000E+01
3.69000E+01
3.81000E+01
3.93000E+01
4.05000E+01
4.17000E+01

[ HE213 low bias response function

1.43000E+01
1.55000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2,15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2,75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01
4.0T000E+01

1.45000E+01
1.57000E+01
1.69000E+01
1.81000E+01
1.93000E+01
2.05000E+01
2.17000E+01
2.29000E+01
2.41000E+01
2.653000E+01
2.65000E+01
2.77000E+01
2.8%000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97T000E+01
4.09000E+01

deS 1lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75
3.0 3.54.04.55.05.56.06.46.6 6.87.0
7.5 8.1 8.5 9.0 10.0 11.0 12.0 12.5 13.0
13.5 14.0 15.0 16.0

dfS lin 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42
3.63 3.95 4.10 4.25 4.33 4.39 4.40 4.37 4.28
4.15 4.20 4.18 4.12 3.97 3.80 3.77 3.65 3.44
3.24 3.06 3.01 2.98 2.98 3.01 3.08 3.25

£c15 ¥E213 detector, low bias, 766.0 cm flightpath, 30 degrees.

£15x:n -663.4 383 0

t15 15.5 17.5 24.9 39.1

[ NE213 low bias response function

del5 1lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75
3.03.54.04.55.05.56.06.46.66.87.0
7.58.18.569.0 10.0 11.0 12.0 12.5 13.0
13.5 14.0 15.0 16.0

dfiS lin 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42
3.63 3.95 4.10 4.25 4.33 4.39 4.40 4.37 4.28
4.15 4.20 4.18 4.12 3.97 3.80 3.77 3.65 3.44
3.24 3.06 3.01 2.98 2.98 3.01 3.08 3.25

<

c ENDF/B-VI

mi 26054.60¢ .0562600

26056.60c .8896840
26057.60¢ .0213400
26058.60c .0027160
6000.60c .012
25055.60c .010
15031.60c .007
16032.60c .001

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000QE+01
2.79C00E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.3S000E+01
3.51000E+01
3.63000E+01
3.7S000E+01
3.87000E+01
3.99000E+01
4.11000E+01
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m2

7014.60¢c -.7885
8016.60c -.2115

cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

A. TIron 4.8 mfp

1. Cell Cards

Fe Sphere with 4.8 M.F.P. ENDF/B-VI
1 1 -7.85 -1 -3

2 1-78512 -3

3 2 -.001288 1 -2 -3

4 1-7.85 -1 3 -4

S 1-7.85123 -4

6 2 -.001288 1 -2 3 ~4

7 1 +7.85 -1 4 -5

8 1~7.85124-5

9 2 -.001288 1 -2 4 -5

10 1 -7.85 -1 6 -6

11 1 -7.856125 -6

12 2 -.0012881 -2 5 -6

13 2 -.001288 6 -7

14 07

2. Geometry Cards
1 px -.475

2 x 0.0 1.11 22.3 2.67

3 so0 6

4 so 12

5 so 18

6 so 22.3

7 so 1000

100 px 0.0

3. Tally Cards

imp:n 11122244488880
nps 400000

M. Lead Input Deck
Pb Sphere with 1.4 X.F.P. ENDF/B-VI
1 1-791-2-3

2 2 -.001288 2 -3 -9

3 17913 -4 -8

4 3 -11.35 (-1:4) (-5:-6:7) -8
5 1 -7956 -7 -8

6 1 -7.9 8 -9 (-1:3)

21 2 -.001288 9 -10

22 0 10

1 px -.64

2 px —-.582

3 x 0.0 1.42 8.5 1.985

4 x 0.0 1.478 8.5 2.043

S cx 8.87

6 px -.1
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7 px .1
8 so 8.912
9 so 8.97
10 so 1000
100 px 0.0
imp:n 1 6x O

£c5 BE213 detector response function, 766.0 cm flightpath, 30 degrees.
£5x:n ~663.4 383 0

t5

deS

afs

£cl15

f15x:n

t15

delS

af1s

EOO

1.39E+01
1.51E+01
1.63E+01
1.75E+01
1.87E+01
1.99E+01
2.11E+01
2.23E+01
2.35E+01
2.47E+01
2.59E+01
2.71E+01
2.83E+01
2.95E+01
3.07TE+01
3.19E+01
3.31E+01
3.43E+01
3.55E+01
3.67E+01
3.79E+01
3.91E+01
4.03E+01
4.15E+01

1.41000E+01
1.53000E+01
1.65000E+01
1.7T000E+01
1.89000E+01
2.01000E+01
2.13000E+01
2.25000E+01
2.37000E+01
2.49000E+01
2.61000E+01
2.73000E+01
2.85000E+01
2.97000E+01
3.09000E+01
3.21000E+01
3.33000E+01
3.45000E+01
3.57000E+01
3.6S000E+01
3.81000E+01
3.93000E+01
4 .05000E+01
4 .17000E+01

1.43000E+01
1.55000E+01
1.67000E+01
1.79000E+01
1.91000E+01
2.03000E+01
2.15000E+01
2.27000E+01
2.39000E+01
2.51000E+01
2.63000E+01
2.75000E+01
2.87000E+01
2.99000E+01
3.11000E+01
3.23000E+01
3.35000E+01
3.47000E+01
3.59000E+01
3.71000E+01
3.83000E+01
3.95000E+01
4.07000E+01

KE213 low bias response function

1in1.61.8192021222.32.4
6.0 6.4 6.6
0 12.0 12.5

0 5.5
11.

1.45000E+01
1.57000E+01
1.69000E+01
1.81000E+01
1.93000E+01
2.05000E+01
2.17000E+01
2.29000E+01
2.41000E+01
2.53000E+01
2.65000E+01
2.77000E+01
2.89000E+01
3.01000E+01
3.13000E+01
3.25000E+01
3.37000E+01
3.49000E+01
3.61000E+01
3.73000E+01
3.85000E+01
3.97000E+01
4.09000E+01

[
w -
o

1.47000E+01
1.59000E+01
1.71000E+01
1.83000E+01
1.95000E+01
2.07000E+01
2.19000E+01
2.31000E+01
2.43000E+01
2.55000E+01
2.67000E+01
2.79000E+01
2.91000E+01
3.03000E+01
3.15000E+01
3.27000E+01
3.39000E+01
3.51000E+01
3.63000E+01
3.75000E+01
3.87000E+01
3.99000E+01
4.11000E+01

WE213 detector, low bias, 766.0 cm flightpath, 30 degrees.

~663.4 383 0

18.5 17 5 24.9 39.1

ENDF/B-VI

26054.60c .

26056.60¢c
26057 .60c
26058.60¢
24050.60¢
24052.60c
24053.60¢
24054.60c
28058.60¢c
28060.60¢
28061.60¢

bi
.8
.0
.5
15.

1.
4.
4.
3.

.015092
.001921
.Q08700
.167580
.019000
.004720
.057346
.021924
.000949

ias response function
2.0 2.1 2.22.3

1.49000E+01
1.61000E+01
1.73000E+01
1.85000E+01
1.97000E+01
2.09000E+01
2.21000E+01
2.33000E+01
2.45000E+01
2.57000E+01
2.69000E+01
2.81000E+01
2.93000E+01
3.05000E+01
3.17000E+01
3.29000E+01
3.41000E+01
3.53000E+01
3.65000E+01
3.77000E+01
3.89000E+01
4.01000E+01
4.13000E+01
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28062.60c .003016
28064.60c .000764
14000.60c .020
12000.60¢c .010

m2 7014.60c -.7885
8016.60¢c -.2115

m3 82206.60c .241
82207.60c .221
82208.60c .524

cut:n 39.1 1.6

print

prdmp 2j 1

anps 200000

N. Water 1.1 mfp Input Deck

Water Sphere withk 1.1 M.F.P. ENDF/B-VI
2 ~.001288 2 -3 -6
3-7.923-4 -6
3-791-2-4
1-1.014-5
1-1.0 -1 -5
3-791485 -6
3-7.9-15 -6

2 -.000001 1 6 -7
2 -.000001 -1 6 -7
3-7.917-8
3-79-17-8

2 -.001288 8 -9
09

B OONOOONLWNR

[Ty
PR SRTR)

px -.05
px -.025
x =~.051.44 10.5 1.7
x =-.05 1.481 10.5 1.741
so 10.48
so 10.50
so 11.24
so 11.28
so 1000
00 px 0.0

B OONOO N A WD R

imp:n 1 11r O

f£c6 Pilot B detector respomse function,

£5x:n -663.0 377.0 O

t5 1.38E+01 1.40000E+01 1.42000E+01
1.50E+01 1.52000E+01 1.54000E+01
1.62E+01 1.64000E+01 1.66000E+01
1.74E+01 1.76000E+01 1.78000E+01
1.86E+01 1.88000E+01 1.S0000E+01
1.98E+01 2.00000E+01 2.02000E+01
2.10E+01 2.12000E+01 2.14000E+01
2.22E+01 2.24000E+01 2.26000E+01
2.34E+01 2.36000E+01 2.38000E+01
2.46E+01 2.48000E+01 2.50000E+01
2.58E+01 2.60000E+01 2.62000E+01
2.70E+01 2.T72000E+01 2.74000E+01
2.82E+01 2.84000E+01 2.86000E+01
2.94E+01 2.96000E+01 2.98000E+01
3.06E+01 3.08000E+01 3.10000E+01
3.18E+01 3.20000E+01 3.22000E+01
3.30E+01 3.32000E+01 3.34000E+01
3.42E+01 3.44000E+01 3.46000E+01
3.54E+01 3.56000E+01 3.58000E+01
3.66E+01 3.68000E+01 3.70000E+01
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764.0 cm flightpath, 30 degrees.

1.44000E+01
1.56000E+01
1.68000E+01
1.80000E+01
1.92000E+01
2.04000E+01
2.16000E+01
2.28000E+01
2.40000E+01
2.52000E+01
2.64000E+01
2.76000E+01
2.88000E+01
3.00000E+01
3.12000E+01
3.24000E+01
3.36000E+01
3.48000E+01
3.60000E+01
3.72000E+01

1.46000E+01
1.58000E+01
1.70000E+01
1.82000E+01
1.94000E+01
2.06000E+01
2.18000E+01
2.30000E+01
2.42000E+01
2.54000E+01
2.66000E+01
2.78000E+01
2.90000E+01
3.02000E+01
3.14000E+01
3.26000E+01
3.38000E+01
3.50000E+01
3.62000E+01
3.74000E+01

1.48000E+01
1.60000E+01
1.72000E+01
1.84000E+01
1.96000E+01
2.08000E+01
2.20000E+01
2.32000E+01
2.44000E+01
2.56000E+01
2.68000E+01
2.80000E+01
2.92000E+01
3.04000E+01
3.16000E+01
3.28000E+01
3.40000E+01
3.52000E+01
3.64000E+01
3.76000E+01




deS
ars

fcis

3.78E+01 3.80000E+01 3.82000E+01 3.84000E+01 3.86000E+01 3.88000E+01
3.90E+01 3.92000E+01 3.94000E+01 3.96000E+01 3.98000E+01 4.00000E+01
4.02E+01 4.04000E+01 4.06000E+01 4.08000E+01
lin 1.6 2.0 13i 16.0
lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85
Pilot B detector response function, 754 am flightpath, 30 degrees.

£15x:n -653.0 377.0 O

t15
dels
dfis

& B Roe

15.5 17.5 24.9 39.1

lin 1.6 2.0 13i 16.0

lin 0 00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.56 3.60 3.75 3.85

ENDF/B-VI

1001.60c .667
8016.60c .333
7014.60c -.7885
8016.60c -.2115
26054.60c .039788
26056.60c .629199
26057.60c .015092
26058.60c .001921
24050.60c .008700
24052.60c .167580
24053.60c .018000
24054.60c .004720
28058.60c .057346 .
28060.60c .021924
28061.60c .000949
28062.60c .003016
28064.60c .000764
14000.60c .020
12000.60c .010

cut:n 50 1.6

print

prdmp 2j 1

nps 200000

A. ‘Water 1.9 mfp
1. Geometry Cards
1 px -.741

2 px =.7

3 x -.7 1.25 13.0 1.5

4 x -.7 1.291 19.0 1.541
5 so 19.05

6 so 19.11

7 so 22.40

8 so 22.65

) so 1000

100 px 0.0

2. Tally Cards

£Sx:n -653.0 377.0 0

t5

1.32E+01 1.34000E+01 1.36000E+01 1.38000E+01 1.40000E+01 1.42000E+01
1.44E+01 1.46000E+01 1.48000E+01 1.S0000E+01 1.52000E+01 1.54000E+01
1.56E+01 1.58000E+01 1.60000E+01 1.62000E+01 1.64000E+01 1.66000E+01
1.68E+01 1.70000E+01 1.72000E+01 1.74000E+01 1.76000E+01 1.78000E+01
1.80E+01 1.82000E+01 1.84000E+01 1.86000E+01 1.88000E+0i 1.90000E+01
1.92E401 1.94000E+01 1.96000E+01 1.98000E+01 2.00000E+01 2.02000E+01
2.04E+01 2.06000E+01 2.08000E+01 2.10000E+01 2.12000E+01 2.14000E+01

2.16E+01 2.18000E+01 2.20000E+01 2.22000E+01 2.24000E+01 2.26000E+01
2.28E+01 2.30000E+01 2.32000E+01 2.34000E+01 2.36000E+01 2.38000E+01
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0.

Heavy Water Sphere with 1.2 M.F.P.

D O~NOOLWNR

W0 D WN K

00

2.40E+01
2.52E+01
2.64E+01
2.76E+01
2.88E+01
3.00E+01
3.12E+01
3.24E+01
3.36E+01
3.48E+01
3.60E+01
3.72E+01
3.84E+01
3.96E+01

2.42000E+01
2.54000E+01
2.66000E+01
2.78000E+01
2.90000E+01
3.02000E+01
3.14000E+01
3.26000E+01
3.38000E+01
3.50000E+01
3.62000E+01
3.74000E+01
3.86000E+01
3.98000E+01

2.44000E+01
2.56000E+01
2.68000E+01
2.80000E+01
2.92000E+01
3.04000E+01
3.16000E+01
3.28000E+01
3.40000E+01
3.52000E+01
3.64000E+01
3.76000E+01
3.88000E+01

2.46000E+01
2.58000E+01
2.70000E+01
2.82000E+01
2.94000E+01
3.06000E+01
3.18000E+01
8.30000E+01
3.42000E+01
3.54000E+01
3.66000E+01
3.78000E+01
3.90000E+01

2.48000E+01
2.60000E+01
2.72000E+01
2.84000E+01
2.86000E+01
3.08000E+01
3.20000E+01
3.32000E+01
3.44000E+01
3.56000E+01
3.68000E+01
3.80000E+01
3.92000E+01

Heavy Water 1.2 mfp Input Deck

~.001288 2 -3 -6
~7.923-4-6
-791-2 -4
~1.105 1 4 -5
-1.105 ~1 -§
~7.9145 -6

§ -6

-.000001 1 6 -7
~.000001 -1 6 =7
-7917-8

-7.9 -1

7 -8

-.001288 8 -9

2
3
3
1
1
3
3-7.9 -1
2
2
3
3
2
0

9

px -.05
px -.025

x -.051.

44 10.5 1.7

x -.05 1.481 10.5 1.741

so 10.48
so 10.50
so 11.24
so 11.28
so 1000
px 0.0

imp:n 1 11r O

ENDF/B-VI

2.50000E+01
2.62000E+01
2 .74000E+01
2.86000E+01
2.98000E+01
3.10000E+01
3.22000E+01
3.34000E+01
3.46000E+01
3.58000E+01
3.70000E+01
3.82000E+01
3.94000E+01

£c5 Pilot B detector response function, 765.2 am flightpath, 30 degrees.
£5x:n -662.7 382.6 O

t5
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1.42E+01
1.54E+01
1.66E+01
1.78E+01
1.90E+01
2.02E+01
2.14E+01
2.26E+01
2.38E+01
2.50E+01
2.62E+01
2.7T4E+01
2.86E+01
2.98E+01
3.10E+01
3.22E+01
3.34E+01
3.46E+01
3.68E+01

1.44E+01 1.46E+01

1.56E+01

1.68E+01 1.70E+01
1.80E+01 1.82E+01
1.92E+01 1.94E+01
2.04E+01 2.06E+01
2.16E+01 2.18E+01
2.28E+01 2.30E+01
2.40E+01 2.42E+01
2.52E+01 2.54E+01
2.64E+01 2.66E+01
2.76E+01 2.78E+01
2.88E+01 2.90E+01
3.00E+01 3.02E+01
3.12E+01 3.14E+01
3.24E+01 3.26E+01
3.36E+01 3.38E+01
3.48E+01 3.50E+01
3.60E+01 3.62E+01

1.48E+01 1.50E+01

1.68E+01 1.60E+01 1.62E+01
1.72E+01 1.74E+01
1.84E+01 1.86E+01
1.96E+01 1.98E+01
2.08E+01 2.10E+01
2.20E+01 2.22E+01
2.32E+01 2.34E+01
2.44E+01 2.46E+01

2.66E+01 2.58E+01
2.68E+01 2.70E+01
2.80E+01 2.82E+01
2.92E+01 2.94E+01
3.04E+01 3.06E+01
3.16E+01 3.18E+01
3.28E+01 3.30E+01
38.40E+01 3.42E+01
3.52E+01 3.54E+01
3.64E+01 3.66E+01

1.52E+01
1.64E+01
1.76E+01
1.88E+01
2.00E+01
2.12E+01
2.24E+01
2.36E+01
2.48E+01
2.60E+01
2.72E+01
2.84E+01
2.86E+01
3.08E+01
3.20E+01
3.32E+01
3.44E+01
3.56E+01
3.68E+01




deS5 1lin 1.6 2.0 131 16.0

3.70E+01 3.72E+01 3.74E+01 3.76E+01 3.78E+01

df5 1in 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.65 3.60 3.75 3.85

fc15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.

f£15x:n -662.7 382.6 0O

t15

g B Hoo

15.5 17.5 24.9 39.1
deiS lin 1.6 2.0 13i 1
df15 1in 0.00 2.25 4.1
4.25

ENDF/B-VI
1002.60c¢
8016.60c
7014.60c
8016.60c

26054.60c

26056.60¢

26057 .60c

26058.60¢

24050.60c
24052.60c¢

24053.60¢

24054.60¢
28058.60¢c
28060.60¢
28061 .60c

28062.60¢

28064.60c
14000.60c
12000.60¢

cut:n 50 1.6

print

prdmp 2j 1
nps 200000

A.

=

WO B WM

100

2.

t5

pPx
Px

x ~-.71.25 19.0 1.5

4.05 3.8

.667

.333
-.7885
~.2115
.039788
.629199
.015092
.001921
.008700
.167580
.019000
.004720
.057346
.021924
.000949
.003016
.000764
.020
.010

6.0
0 4.70 4.85
§ 3.65 3.55

4.85 4.70
.75

3.60 3

Heavy Water 2.1 mfp

Geometry Cards

-. 711
-7

x -.7 1.291 19.0 1.541

S0
s0
S0
so
8o

Px

NN NDNDNN R R

19.05
19.11
22.40
22.55
1000
0.0

Tally Cards

.42E+01
.S4E+01
.66E+01
.T8E+01
.90E+01
.02E+01
.14E+01
.26E+01
.38E+01
.50E+01
.62E+01
.74E+01

.44E+01
.56E+01
.68E+01
.80E+01
.92E+01
.04E+01
.16E+01
.28E+01
2.40E+01
2.52E+01
2.64E+01
2.76E+01

DD R e

1.46E+01
1.58E+01
1.70E+01
1.82E+01
1.94E+01
2.06E+01
2.18E+01
2.30E+01
2.42E+01
2.54E+01
2.66E+01
2.78E+01

1.48E+01
1.60E+01
1.72E+01
1.84E+01
1.96E+01
2.08E+01
2.20E+01
2.32E+01
2.44E+01
2.56E+01
2.68E+01
2.80E+01

4.30
3.85

.50E+01
.62E+01
.7T4E+01
.86E+01
.98E+01
.10E+01
+22E+01
.34E+01
.46E+01
.58E+01
.TOE+01
2.82E+01

NANRNNNDND R -

1.52E+01
1.64E+01
1.76E+01
1.88E+01
2.00E+01
2.12E+01
2.24E+01
2.36E+01
2.48E+01
2.60E+01
2.72E+01
2.84E+01
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2.86E+01 2.88E+01 2.90E+01 2.92E+01 2.94E+01 2.86E+01
2.98E+01 3.00E+01 3.02E+01 3.04E+01 3.06E+01 3.08E+01
3.10E+01 3.12E+01 3.14E+01 3.16E+01 3.18E+01 3.20E+01
3.22E+01 3.24E+01 3.26E+01 3.28E+01 3.30E+01 3.32E+01
3.34E+01 3.36E+01 3.38E+01 3.40E+01 3.42E+01 3.44E+01
3.46E+01 3.48E+01 3.S0E+01 3.52E+01 3.54E+01 3.56E+01
3.58E+01 3.60E+01 3.62E+01 3.64E+01 3.66E+01 3.68E+01
3.70E+01 3.72E+01 3.74E+01 3.76E+01 3.78E+01 3.80E+01
3.82E+01 3.84E+01 3.86E+01 3.88E+01 3.S0E+01 3.92E+0%1
3.94E+01 3.96E+01 3.98E+01 4.00E+01 4.02E+01 4.04E+01
4.06E+01 4.08E+01

P. Polyethylene 0.7 mfp Input Deck

Polyethylene Sphere with 0.8 M.F.P EWDF/B-VI
2 -.001288 -1 -2
-.001288 1 -2
.001288 1 2 -3 -4
.92 -1 2 -4

.92 123 -4
.001288 4 -5

NO b WN K
O PR NN
LI S

[}

px -.1
so 8.94
x 8.94 2.345 16.50 3.485
so 16.5
so 1000
00 px 0.0

bW e

imp:m 1 5r O

£¢5 Pilot B detector response functionr, 754.0 cm flightpath, 30 degrees.

£6x:n -653.0 377.0 O

t5 1.30E+01 1.32000E+01 1.34000E+01 1.36000E+01 1.38000E+0i 1.40000E+01
1.42E+01 1.44000E+01 1.46000E+01 1.48000E+01 1.50000E+01 1.52000E+01
1.54E+01 1.56000E+01 1.58000E+01 1.60000E+01 1.62000E+01 1.64000E+01
1.66E+01 1.68000E+01 1.70000E+01 1.72000E+01 1.74000E+01 1.76000E+01
1.78E+01 1.80000E+01 1.82000E+01 1.84000E+01 1.86000E+01i 1.88000E+01
1.90E+01 1.92000E+01 1.94000E+01 1.96000E+01 1.98000E+01 2.00000E+01
2.02E+01 2.04000E+01 2.06000E+01 2.08000E+01 2.10000E+01 2.12000E+01
2.14E+01 2.16000E+01 2.18000E+01 2.20000E+01 2.22000E+01 2.24000E+01
2.26E+01 2.28000E+01 2.30000E+01 2.32000E+01 2.34000E+01 2.36000E+01
2.38E+01 2.40000E+01 2.42000E+01 2.44000E+01 2.46000E+01 2.48000E+01
2.50E+01 2.52000E+01 2.54000E+01 2.56000E+01 2.58000E+01 2.60000E+01
2.62E+01 2.64000E+01 2.66000E+01 2.68000E+01 2.7C000E+01 2.72000E+01
2.74E+01 2.76000E+01 2.78000E+01 2.80000E+01 2.82000E+01 2.84000E+01
2.86E+01 2.88000E+01 2.90000E+01 2.92000E+01 2.94000E+01 2.96000E+01
2.98E+01 3.00000E+01 3.02000E+01 3.04000E+01 3.06000E+01 3.08000E+01
3.10E+01 3.12000E+01 3.14000E+01 3.16000E+01 3.18000E+01 3.20000E+01
3.22E+01 3.24000E+01 3.26000E+01 3.28000E+01 3.30000E+01 3.32000E+01
3.34E+01 3.36000E+01 3.38000E+01 3.40000E+01 3.42000E+01 3.44000E+01
3.46E+01 3.48000E+01 3.50000E+01 3.52000E+01 3.54000E+01 3.56000E+01
3.58E+01 3.60000E+01 3.62000E+01 3.64000E+01 3.66000E+01 3.68000E+01
3.70E+01 3.72000E+01 3.74000E+01 3.76000E+01 3.78000E+01 3.80000E+01
3.82E+01 3.84000E+01 3.86000E+01 3.88000E+01 3.8S0000E+01 3.92000E+01
3.94E+01 3.96000E+01 3.98000E+01

deS 1lin 1.6 2.0 13i 16.0

df5 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85

fc15 Pilot B detector response function, 754 cm flightpath, 30 degrees.

£15x:n -653.0 377.0 O

t15 15.5 17.5 24.9 39.1

del5 1lin 1.6 2.0 13i 16.0

df15 1in 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.556 3.60 3.75 3.85
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ENDF/B-~VX
1001.60c .667
6000.60c .333
7014.60c ~.7885
8016.60c -.2115
cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

E, Eon

A. Polyethylene 3.0 mfp
1. Geometry Cards

px -.1
so 8.94
x 8.94 2.345 40.40 4.5
so 40.40
so 1000
00 px 0.0

B oa bW N

2. Tally Cards

fc8 Pilot B detector response function, 765.0 cm flightpath, 30 degrees.

£5x:n -662.5 382.5 0

t5 1.35E+01 1.37000E+01 1.39000E+01 1.41000E+01 1.43000E+01 1.45000E+01
1.47E+01 1.49000E+01 1.51000E+01 1.53000E+01 1.55000E+01 1.57000E+01
1.59E+01 1.61000E+01 1.63000E+01 1.65000E+01 1.67000E+01 1.69000E+01
1.71E+01 1.73000E+01 1.75000E+01 1.77000E+01 1.79000E+01 1.81000E+01
1.83E+01 1.85000E+01 1.87000E+01 1.839000E+01 1.91000E+01 1.93000E+01
1.95E+01 1.9T000E+01 1.99000E+01 2.01000E+01 2.03000E+01 2.05000E+01

2.07E+01 2.09000E+01 2.11000E+01 2.13000E+01 2.15000E+01 2.17000E+01
2.19E+01 2.21000E+01 2.23000E+01 2.25000E+01 2.27000E+01 2.29000E+01
2.31E+01 2.33000E+01 2.35000E+01 2.37000E+0if 2.39000E+01 2.41000E+01
2.43E+01 2.45000E+01 2.47000E+01 2.49000E+01 2.51000E+01 2.53000E+01
2.55E+01 2.57000E+01 2.59000E+01 2.61000E+01 2.63000E+01 2.6S000E+01
2.67E+01 2.69000E+01 2.71000E+01 2.73000E+01 2.7S5000E+01 2.77000E+01
2.79E+01 2.81000E+01 2.83000E+01 2.85000E+01 2.87000E+01 2.89000E+01
2.91E+01 2.93000E+01 2.95000E+01 2.97000E+01 2.99000E+0i 3.01000E+01
3.03E+01 3.05000E+01 3.07000E+01 3.09000E+01 3.11000E+01 3.13000E+01
3.15E+01 3.17000E+01 3.19000E+01 3.21000E+01 3.23000E+01 3.25000E+01
3.27E+01 3.29000E+01 3.31000E+01 3.33000E+01 3.35000E+01 3.37000E+01
3.39E+01 3.41000E+01 3.43000E+01 3.45000E+01 3.47000E+01 3.49000E+01
3.51E+01 3.53000E+01 3.55000E+01 3.57000E+01 3.59000E+01 3.61000E+01
3.63E+01 3.65000E+01 3.67000E+01 3.69000E+01 3.71000E+01 3.73000E+01
3.75E+Q1 3.77000E+01 3.79000E+01 3.81000E+01 3.83000E+01 3.85000E+01
3.87E+01 3.89000E+01 3.91000E+01 3.93000E+01 3.95000E+01 3.97000E+01
3.99E+01 4.01000E+01 4.03000E+01 4.05000E+01 4.07000E+01 4.09000E+01

£c15 Pilot B detector response function, 765.0 cm flightpath, 30 degrees.
£15x:n -662.5 382.5 0
nps 400000

Q. Teflon 0.9 mfp Input Deck

Teflon Sphere with 0.9 M.F.P ENDF/B-VI

2 -.001288 4 -5
05

1 2 ~.001288 -1 ~2

2 2 -.001288 1 ~2

3 2 -.001288 1 2 -3 -4
4 1-2.22 -1 2 -4

5 1-2.22123 -4

6

7
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1 px ~.1

2 so 8.94

3 x 8.94 2.345 16.50 3.485
4 so 16.5

S so 1000

100 px 0.0

imp:n 1 6x O

fc5 Pilot B detector response function, 752.0 cm flightpath, 30 degrees.

£6x:n -651.3 376.0 O

t5 1.25E+01 1.27E+01 1.29E+01 1.31E401 1.33E+01 1.35E+01
1.37E+01 1.39E+01 1.41E+01 1.43E+01 1.4S5E+01 1.47E+01
1.498+01 1.51E+01 1.53E+01 1.55E+01 1.S57E+01 1.59E+01
1.61E+01 1.63E+01 1.65E+01 1.67E+01 1.69E+01 1.71E+01
1.73E+01 1.75E+01 1.77E+01 1.79E+01 1.81E+01 1.83E+01
1.85E+01 1.87E+01 1.89E+01 1.91E+01 1.93E+01 1.95E+01
1.97E+01 1.99E+01 2.0i1E+01 2.03E+01 2.05E+01 2.07E+01
2.,09E+01 2.11E+01 2.13E+01 2.15E+01 2.17E+01 2.19E+01
2.21E+01 2.23E+01 2.25E+01 2.27E+01 2.28E+01 2.31E+01
2.33E+01 2.35E+01 2.37E+01 2.39E+01 2.41E+01 2.43E+01
2.45E+01 2.47E+01 2.49E+01 2.51E+01 2.53E+01 2.55E+01
2.57E+01 2.59E+01 2.61E+01 2.63E+01 2.65E+01 2.67E+01
2.69E+01 2.71E+01 2.73E+01 2.7SE+01 2.77E+01 2.79E+01
2.81E+01 2.83E+01 2.85E+01 2.87E+01 2.89E+01 2.91E+01
2.93E+01 2.9S5E+01 2.97E+01 2.99E+01 3.01E+01 3.03E+01
3.05E+01 3.07E+01 3.09E4+01 3.11E+01 3.13E+01 3.15E+01
3.17E+01 3.19E+01 3.21E+01 3.23E+01 3.25B+01 3.27E+01
3.298+01 3.31E+01 3.33E+01 3.35E+01 3.37E+01 3.39E+01
3.41E+01 3.43E+01 3.45E+01 3.47E+01 3.49E+01 3.51E+01
3.53E+01 3.55E+01 3.57E+01 3.59E+01 3.61E+01 3.63E+01
3.65E+01 3.67E+01 3.69E+01 3.71E+01 3.73E+01 3.75E+01
3.77E+01 3.79E+01 3.81E+01 3.83E+01 3.85E+01 3.87E+01
3.89E+01 3.91E+01 3.93E+01 3.95E+01 3.97E+01 3.99E+01
4.01E+01 4.03E+01 4.0S5E+01

deS lir 1.6 2.0 13i 16.0

df5 1in 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.65 3.60 3.75 3.85

£c15 Pilot B detector response function, 752 cm flightpath, 30 degrees.

£15x:n ~-651.3 376.0 O

ti5 15.5 17.5 24.9 39.1

delS 1in 1.6 2.0 13i 16.0
dfi15 1lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85

[+

c ENDF/B-VI

mi 9019.60c .667
6000.60c .333

m2 7014.60c -.7885
8016.60c ~.2115

cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

A. Teflon 2.9 mfp
1. Cell Cards

Teflon Sphere with 2.9 M.F.P. EEDF/B-VI
1 1-2.22 -1 -3

2 1-2.2212-3

3 2 -.001288 1 -2 -3

4 2 -.001288 3 -4

5 04




2. Geometry Cards

px -.64

80 25.5
so 1000
00 px 0.0

S oah N

3. Tally Cards

imp:n 1 3r O

t5 1.34E+01
1.46E+01
1.58E+01
1.70E+01
1.82E+01
1.94E+01
2.06E+01
2.18E+01
2.30E+01
2.42E+01
2.54E+01
2.66E+01
2.78E+01
2.90E+01
3.02E+01
3.14E+01
3.26E+01
3.38E+01
3.50E+01
3.62E+01
3.74E+01
3.86E+01
3.98E+01
4.10E+01

nps 400000

1.36E+01
1.48E+01
1.60E+01
1.72E+01
1.84E+01
1.96E+01
2.08E+01
2.20E+01
2.32E+01
2.44E+01
2.56E+01
2.68E+01
2.80E+01
2.92E+01
3.04E+01
3.16E+01
3.28E+01
3.40E+01
3.52E+01
3.64E+01
3.76E+01
3.88E+01
4.00E+01
4.12E+01

x 0.0 1.42 25.5 3.485

1.38E+01
1.50E+01
1.62E+01
1.74E+01
1.86E+01
1.98E+01
2.10E+01
2.22E+01
2.34E+01
2.46E+01
2.58E+01
2.70E+01
2.82E+01
2.94E+01
3.06E+01
3.18E+01
3.30E+01
3.42E+01
3.54E+01
3.66E+01
3.78E+01
3.90E+01
4.02E+01
4.14E+01

1.40E+01
1.52E+01
1.64E+01
1.76E+01
1.88E+01
2.00E+01
2.12E+01
2.24E+01
2.36E+01
2.48E+01
2.60E+01
2.72E+01
2.84E+01
2.96E+01
3.08E+01
3.20E+01
3.32E+01
3.44E+01
3.56E+01
3.68E+01
3.80E+01
3.92E+01
4.04E+01
4.16E+01

R. Concrete Input Deck

Concrete Sphere with 2.0 X.F.P.
2 -.001288 -1 -3
2 -.001288 1 -3
1-2.356 -1 3 -4

1-2.351

N nd WK

05

px —~.1
x5.11.9
so 5.1

so 21.0
so 1000
100 px 0.0

N oabd W R

jmp:n 1 5r ©

23 -4

2 -.001288 1 -2 3 ~4
2 -.001288 4 -§S

21.0 3.0

------ ~~==<Source Cards>

£c5 HE213 detector response function, 975.4 cm flightpath, 120 degrees.
£6x:n 487.7 844.7 5

t5 1.86E+01
1.98E+01
2.10E+01
2.22E+01
2.34E+01

1.88000E+01
2.00000E+01
2.12000E+01
2.24000E+01
2.36000E+01

1.S0000E+01
2.02000E+01
2.14000E+01
2.26000E+01
2.38000E+01

EEDF/B-VI

1.42E+01
1.54E+01
1.66E+01
1.78E+01
1.90E+01
2.02E+01
2.14E+01
2.26E+01
2.38E+01
2.60E+01
2.62E+01
2.74E+01
2.86E+01
2.98E+01
3.10E+01
3.22E+01
3.34E+01
3.46E+01
3.58E+01
3.70E+01
3.82E+01
3.94E+01
4.06E+01
4.18E+01

1.92000E+01
2.04000E+01
2.16000E+01
2.28000E+01

2.40000E+01

1.44E+01
1.56E+01
1.68E+01
1.80E+01
1.92E+01
2.04E+01
2.16E+01
2.28E+01
2.40E+01
2.52E+01
2.64E+01
2.76E+01
2.88E+01
3.00E+01
3.12E+01
3.24E+01
3.36E+01
3.48E+01
3.60E+01
3.72E+01
3.84E+01
3.96E+01
4.08E+01

1.94000E+01
2.06000E+01
2.18000E+01
2.30000E+01

2.42000E+01

1.96000E+01
2.08000E+01
2.20000E+01
2.32000E+01

2.44000E+01
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2.46E+01
2.58E+01
2.70E+01
2.82E+01
2.94E+01
3.06E+01
3.20E+01
3.32E+01
3.44E+01
3.56E+01
3.68E+01
3.80E+01
3.92E+01
4 ,04E+01
4.16E+01
4,28E+01
4 ,40E+01
4 .52E+01
4. .64E+01
4.76E+01
4 .88E+01
c ¥E213 lo
de5 lin 1.

o

a£s

E8888cwwmnr

m1 8016.60¢

14000.60c¢
20000.60¢
13027.60¢
6000.60c
12000.60c
11023.60c¢
26054.60c¢
26056.60c
26057 .60c
22000.60c
25055.60c

m2 7014.60c
8016.60c

cut:n §0.0 1.6

print

prdmp 2j 1

nps 200000

142

2.48000E+01 2.50000E+01 2.52000E+01
2.60000E+01 2.62000E+01 2.64000E+01
2.72000E+01 2.74000E+01 2.76000E+01
2.84000E+01 2.86000E+01 2.88000E+01
2.96000E+01 2.98000E+01 3.00000E+01
3.08000E+01 3.10000E+01 3.12000E+01
3.22000E+01 3.24000E+01 3.26000E+01
3.34000E+01 3.36000E+01 3.38000E+01
3.46000E+01 3.48000E+01 3.50000E+01
3.58000E+01 3.60000E+01 3.62000E+01
3.70000E+01 3.72000E+01 3.74000E+01
3.82000E+01 3.84000E+01 3.86000E+01
3.94000E+01 3.96000E+01 3.98000E+01
4.06000E+01 4.08000E+01 4.10000E+01
4.18000E+01 4.20000E+01 4.22000E+01
4.30000E+01 4.32000E+01 4.34000E+01
4.42000E+01  4.44000E+01 4.46000E+01
4.54000E+01 4.56000E+01 4.58000E+01
4.66000E+01 4.68000E+01 4.70000E+01
4.78000E+01 4.80000E+01 4.82000E+01
4.90000E+01  4.92000E+01

bias response function

.8 1.9 2.0 2.1 2,22.32.42.52.75
.04.55.05.56.06.46.66.87.0
.5 9.0 10.0 11.0 12.0 12.5 13.0
15.0 16.0

1.46 1.86 2.26 2.58 3.00 3.29 3.42
4.10 4.25 4.33 4.39 4.40 4.37 4.28
4.18 4.12 3.97 3.80 3.77 3.65 3.44
3.01 2.98 2.98 3.01 3.08 3.25

.557

.161

.149

.036

.032

.031

.018

.013

.0001914

.0030268

.0000726

.0033

.0031

~.7885

-.2115

2.54000E+01
2.66000E+01
2.78000E+01
2.90000E+01
3.02000E+01
3.16000E+01
3.28000E+01
3.4C0000E+01
3.52000E+01
3.64000E+01
3.76000E+01
3.88000E+01
4.00000E+01
4.12000E+01
4.24000E+01
4.36000E+01
4.48000E+01
4.60000E+01
4.T2000E+01
4.84000E+01

2.56000E+01
2.68000E+01
2.80000E+01
2.92000E+01
3.04000E+01
3.18000E+01
3.30000E+01
3.42000E+01
3.54000E+01
3.66000E+01
3.78000E+01
3.90000E+01
4.02000E+01
4 .14000E+01
4.26000E+01
4 .38000E+01
4 .50000E+01
4 .62000E+01
4.74000E+01
4.86000E+01



This report has been reproduced directly from the
best available copy.

It is available to DOE and DOE contractors from the
Office of Scientific and Technical Information,

P.O. Box 62,

Oak Ridge, TN 37831.

Prices are available from

(615) 576-8401.

It is available to the public from the
National Technical Information Service,
US Department of Commerce,

5285 Port Royal Rd.

Springfield, VA 22161.
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