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LAWRENCE LIVERMORE PULSED SPHERE BENCHMARK
ANALYSIS OF MCNPTM 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 t hirty-four
oft he 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.
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I. Introduction

Inthelate60’s, Lawrence Llvermore National Laboratory undertook aseri=of pulsed
sphere experiments. 11213’4The objective of the program was to measure, with relatively good
resolution, the neutron spectra from spherical targets bombarded with 14 MeV neutrons.
These s~ctra 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 1 shows an outline of the target materials.4 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)41-Ie 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.5

Of the 38,28 were chosen to be modeled in the MCNP benchmark validation of ENDF/B-
VI. As seen in Table I, the omitted experiments were intermediate radii spheres.

II. MCNP ENDF/B-VI

Although the ENDF/B-VI data set6 has been available for some time, the capability to
utilize it for Monte Carlo continuous energy computations has only recently been available.
The NJOY7 processed data set was subjected to several benchmarking analyses and released
for general use in October 1994 as the ENDF60 library.8~9

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-S7
formalism (File 6-Law l-Lang 2) which also has coupled energy-angle scattering.

III. 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 11lists 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–12212,11 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 I Used for
I (mfp) I ENDF/B-VI

w

3.1 d
Oxygen 0.7 d

Vlagnesium 0.7 4
1.2
1.9 4

Aluminum 0.9 d
1.6
2.6 4

Titanium 1.2 d
2.2
3.5 d

Iron 0.9 d
2.9

%=&H=

3



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

I Material I Radius I Used for
I (mfp) I ENDF/B-VI

~
I

3.0 d
CFZ 0.9 d

1.8
2.9 d

Concrete 2.0 4
3.8

f

3
12

Fig. 1. Lawrence Livermore pulsed spheres experimental layout,
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TABLE II. Data Set Comparison.

m@c
lH

6Li

7Li
‘Be

Carbon
14N

160

19F

23Na
Magnesium

27A1

E=
Silicon

31p

32s

CalciumrTitanium
Chromium

55Mn

Iron

Nickel

Lead

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

1001.5OC 1001.6OC 100
1002.5OC 1002.55c 1002.6OC 100
3006.50c 3006.60c 100
3007.50C 3007.55C 3007.60c 100
4009.50C 4009.60c 100
6000.50c 6000.60C 100
7014.50C 7014.60c 100
8016.50c 8016.60C 100

,
11023.5OC 11023.6OC 100

- 12000.50c 12000.60c 100

14000.50C 14000.60c 100
15031.50C 15031.60c 100
16032.50c 16032.60c 100
20000.50c 20000.60c 100

24000.50c 24050.60c 4.345
24052.60c 83.79
24053.60c 9.5
24054.60c 2.365

25055.50c 25055.60c 100

28000.50c 28058.60c 68.27
28060.60c 26.10
28061.60c 1.13
28062.60c 3.59
28064.60c 0.91

82000.50c 82206.60c 24.1

I I 82207.60c I 22.1
82208.60c I 52.4

5



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.

6



N. 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 7Li, 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 6Li. 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, whigh 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 7Li, 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 timeof-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.

7



TABLE III. Ratio of Calculated to Experimental Results.

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

0.5 12-16 0.980 0.982 0.951
6Li 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
TLi 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
Magnesium 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.

8



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

Material Radius Energy Range ENDF/B-V MCNP Rec. ENDF/B-VI

(mfP) (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
HZO 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
DZO 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

(2H2 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
CFZ 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.
bEnergy 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.

9
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n

l-.
n --
00:

1-
W
0
tY
a
1-
-

(n
l-’zo-
30:
0

Y
z
—

1-
W
u.
rro
<o-

:0:
v)
1-
Z

s
0

-f

0

MEASURED

------- -- ENDF/B–6

... .. .. .. ... . .. . ENDF/B–5

15 40
NEtTRON FL%HT TIMy(SHAKEy)

Fig.2. Plot ofexperimental and calculated count rates as afunction oftime fora6Li sphere
with 0.5 mean free path radius. The detector was located 765.2 cmtkom the center of the
sphere at 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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LITHIUM–6 (0.5 M. F. P.)
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Fig. 3. PlotofexperimentalandENDF/B-V calculated count rates for the6Li sphereof
0.5 mean free path radius.
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LITHIUM–6 (0.5 M. F. P.)
1 I I t I I t

I MEASURED

I
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Fig. 4. Plot of experimental, ENDF/B-V calculated, and MCNP recommended calculated
rates for the 6Li sphere with 0.5 mean free path radius.
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LITHIUM–6 (0.5 M. F. P.)
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Fig.5. PlotofexperimentalandENDF/B-VI calculated count rates forthe6Li sphereof
0.5 mean free path radius.



LITHIUM–6 (1.6 M. F. P.)

I
I I I 1 I I

I

MEASURED

--------- ENDF/B–6 I

15 40
NEfTRON FL::HT TIM? (SHAKE?)

Fig. 6. Plot of experimental and calculated count rates as afunction oftimeforan6Li
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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Fig. 7. PlotofexperimentalandENDF/B-V calculated count rates forthe6Li sphereof
l.6mean free path radius.



LITHIUM–6 (1.6 M. F. P.)
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Fig.8. Plotofexperimental,ENDF/B-V calculated, and MCNP recommended calculated
rates forthe6Li sphere with 1.6 mean free path radius.
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LITHIUM–6 (1.6 M. F. P.)
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l.6mean free path radius.



LITHIUM–7 (0.5 M. F. P.)
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Fig. 10. Plot of experimental and calculated count rates as a function of time for a 7Li
sphere with 0.5 mean free path radius. The detector was located 765.2 cmfrom the center
of the sphereat 30 degrees with respect to the deuteron beam. (1 shake= 10ns)
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Fig. 11. Plot ofexperimental andENDF/B-V calculated count rates forthe7Li sphereof
0.5 mean free path radius.
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Fig. 13. PlotofexperimentalmdENDF/B-VI calculated count rates forthe7Li sphereof
0.5 mean free path radius.



LITHIUM–7 (1.6 M. F. P.)
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Fig. 14. Plot of experimental and calculated count rates as a&nctionof time fora 7Li
sphere with 1.6 mean free path radius. The detector was located 765.2 cm from the center
of the sphereat 30 degrees with respect to thedeuteron beam. (1 shake= 10 ns)
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LITHIUM–7 (1.6 M. F. P.)
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Fig. 15. PlotofexperimentalandENDF/B-V calculated count rates forthe7Li sphereof
1.6 mean free path radius.
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LITHIUM–7 (1.6 M. F. P.)
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Fig. 16. Plot ofexperfiental, ENDF/B-V calculated, and MCNPrecomended cdcdated
rates for the 7Li sphere with 1.6 mean free path radius.
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l.6mean free path radius.



BERYLLIUM ( 0.8 M. F. P.)
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Fig.18. Plot ofexperimentaland calcu.lated count rates as afunctionoftimefor aberyllium
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 thedeuteron 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 ofO.8 mean free path radius.
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Fig, 20. Plot of experimental andENDF/B-VI calculated count rates for the beryllium
sphere ofO.8 mean free path radius.
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Fig.21. Plot of experimental andmlculated count rates as afunction oftime for acarbon
sphere with 0.5 mean free path radius. The detector was located 766.0 cm from the center
of the sphereat 30 degrees with respect to the deuteron beam. (1 shake= 10ns)
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Fig.22. PlotofexperimentalandENDF/B-V calculated count rates for thecarbon sphere
ofO.5 mean free path radius.
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Fig. 23. Plot ofexperimental and ENDF/B-VI calculated coutrat~for the carbon sphere
of 0.5 mean free path radius.
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Fig.24. Plot ofexperimental and calculated count rates as a@ctionoftime for acarbon
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 ofexperimental andENDF/B-V calculated count rates for thecarbon sphere
of2.9 mean free path radius.
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Fig. 26. Plot ofexperimental and ENDF/B-VI calcdated comtrat= forthemrbon 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 cmfrom the center
of the sphereat 30 degrees with respect to the deuteron beam. (1 shake = 10 ns)
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Fig.28. PlotofexperimentalandENDF/B-V calculated count rates forthenitrogen sphere
of 1.1 mean free path radius.
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Fig.29. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended 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
sphereof 1.1 mean free path radius.
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Fig. 31. Plot of experimental and calculated count ratesas afunction oftimefora3 cm
from the center of thesphereat30 degrees with respect tothedeuteron beam. (l shake=
10 ns)
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Fig.32. PlotofexperimentalandENDF/B-V calculated count rates forthenitrogen sphere
of 3.1 mean free path radius.
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Fig.33. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the nitrogen sphere with 3.1 mean free path radius.
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Fig.35. Plot ofexperimental andcdculatd count rates as afunctionoftime forano~gen
sphere with 0.7 mean free path radius. The detector was located 754.0 cmfrom the center
of the sphere at 30 degrees with respect to thedeuteron beam. (1 shake = 10 ns)
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Fig. 36. Plot ofexperimental and ENDF/B-V maculated coutrates fortheo~gm sphere
of 0.7 mean free path radius.
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Fig.37. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the oxygen sphere with 0.7 mean free path radius.
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Fig. 41. PlotofexperimentalandENDF/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 afunction oftime foramag-
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 tothedeuteron beayn. (1 shake= 10 ns)
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Fig. 43. Plot of experimental andENDF/B-Vcdcdatedcount rates for the magnesium
sphere of 1.9 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 experimental andcalcdated count rates as afunction oftime foratitanium
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. PlotofexperimentalandENDF/B-V calculated count rates forthetitanium 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 ofexperimental agdcalculated count rates as afunction oftime foratitanium
sphere with 3.5 mean free path radius. The detector was located 765.2 cmfrom the center
of the sphere at 30 degrees with respect tothedeuteron beam. (1 shake= 10ns)
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Fig. 55. Plot ofexpetimental and ENDF/B-V maculated comtrates forthe titanium sphere
of 3.5 mean free path radius.
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Fig. 56. Plot of experimental and ENDF/B-VIcalculated count rates for the titanium
sphere of3.5 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. PlotofexperimentalandENDF/B-V calculated count rates for theiron sphereof
0.9 mean free path radius.
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Fig.59. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the iron sphere with 0.9 mean free path radius.
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Fig. 60. Plot ofexperimental and ENDF/B-VI calculated comt rates forthehon sphere
of O.9 mean free path radius.
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Fig.61, Plot of experimental and calculated count rates as afunction oftime 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)



IRON (4.8 M. F. P.)

I
I I I I I I

I

!1 MEASURED

-------- -. ENDF/B–5

1 ,
I I 1 I 1 I

15 40
NEfTRON FL::HT TIM? (SHAKE?)

Fig.62. PlotofexperimentalandENDF/B-V calculated count rates for theiron sphereof
4.8 mean free path radius.
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Fig.63. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the iron sphere with4.8 mean free path radius.
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Fig. 64. Plot of experimental and ENDF/B-VI calculated count rates forthe iron sphere
of 4.8 mean free path radius.
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Fig. 65. Plot ofexperimental and calculated count rates as afunction oftimefor alead
sphere with 1.4 mean free path radius. The detector was located 766.0 cmfrom the center
of the sphereat 30 degrees with respect to the deuteron beam. (1 shake= 10ns)
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Fig.66. PlotofexperimentalandENDF/B-V calculated count rates forthe lead sphereof
l.4mean free path radius.
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Fig.67. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the lead sphere with 1.4 mean free path radius.
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of 1.4 mean free path radius.
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Fig.69. Plot of experimental andmlculated count rates as afinction oftime for awater
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. PlotofexperimentalandENDF/B-V calculated count rates for the water sphere
ofl.1 mean free path radius.
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Fig.71. Plotofexperimental,ENDF/B-V calculated, and MCNP recommended calculated
rates for the water sphere with 1.1 mean free path radius.
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Fig. 73. Plot of experimental mdmlculated count rates as afinction oftime for awater
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. 75. Plot ofexperhental, ENDF/B-V cdctiated, and MCNPrecomended cdcdated
rates for the water sphere with 1.9 mean free path radius.
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Fig.78. PlotofexperimentalandENDF/B-V calculated count rates for the heavy water
sphereof 1.2 mean free path radius.
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Fig.79. Plotofexperirnental,ENDF/B-V calculated, and MCNPrecouended calculated
rates for the heavy water sphere with 1.2mean free path radius.
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Fig. 81. Plot ofexperimental and calculated count rates as afunction oftimeforahea~
water sphere with 2.1 mean free path radius. The detector was located 765.2 cmfrom the
center of the sphereat 30 degrees with respect to the deuteron beam. (1 shake= 10ns)



HEAVY WATER (2.1 M. F. P.)

I
I I I I I I

I
n

l-.
x .-
00:

1-
W
0
M
a
1-
W

(n
l-’zo-
30:
0

Y
z—

1-
W
a.
&o
<0 -

Lo :
u-l
1-
Z
3
0
c.)

*
A

MEASURED

---------- ENDF/B–5

1

I

15 40
NEtTRON FLf%HT TIM? (SHAKE&)

Fig.82. PlotofexperirnentalandENDF/B-V calculated count rates for the heavy water
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Fig.83. Plotofexperimental,ENDF/B-V calculated, and MCNPrecomended calculated
rates for the heavy water sphere with 2.1 mean free path radius.
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Fig. 85. Plotofexperimental andmlculated comtrates ~afunction oftimefor apolyethy-
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)



POLYETHYLENE (0.7 M. F. P.)

I
t I I I t 1

.

MEASURED

------ --- ENDF/B–5

I
I
1
‘1

“

I
15 40

NEfTRON FLf:HT TIM: (SHAKE?)

Fig.86. Plotofexperimental_andENDF/B-V calculated count rates for the polyethylene
sphere ofO.7 mean free path radius.
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Fig.87. PlotofexperimentalandENDF/B-VI calculated count rates for the polyethylene
sphere ofO.7 mean free path radius.
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Fig. 89. Plot ofexperimental andENDF/B-V calculated count rates for the polyethylene
sphere of3.O mean free path radius.
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Fig.91. Plot of experimental andcaltiated count rates as afunction oftbe for ateflon
sphere with 0.9 mean free path radius. The detector was located 752.0 cm from the center
of the sphere at 30 de~ees with respect to thedeuteron beam. (1 shake= 10 ns)
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Fig.92. PlotofexperimentalandENDF/B-V calculated count rates for theteflon sphere
of0.9 mean free path radius.
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Fig.93. PlotofexperimentalandENDF/B-VI calculated count rates for theteflon sphere
of 0.9 mean free path radius.
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Fig.94. Plot of experimental and calculated count rates as afunction oftime for ateflon
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= 10ns)
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Fig.96. PlotofexperimentalandENDF/B-VI calculated count rates for theteflon sphere
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Fig.97. Plot ofexperimental andmlctiated count rates as afunction oftime for aconcrete
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.99. Plotofexperimental,ENDF/B-V calculated, and MCNPrecouended calculated
rates for the concrete sphere with 2.0 mean free path radius.
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v. Conclusions

The ENDF/B-VI library 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 7Li, beryllium, nitrogen, CFZ (teflon), iron, lead, and CHZ (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

Toconserve space, ea&ofthejnput decks wtinotbe listed here. When there aretwoof
thesame material, anexample of one, andthedifferences from theother 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=O O 0 dir=dl erg=fdix==2 rad-=i3vet=-1 O 0

SIU=1OO tme=d4

sfi a ‘i.0000 -.99619 -.86481 -.86593 -.g3g6g
-.90631 -.86603 -.81915 -.76604 -.70711

-.64279 -.57358- .S0000 -.42262 -.34202
- .2S882 -.17365 -.08716 .00000 .08716

.1736s .25682 .34202 .42262 .500CQ

.57358 .64279 .70711 .76604 .81915

.86603 .80631 .93S69 .96593 .98481

.99619 1.0000

Spl .674 .874 .875 .876 .877
.879 .882 .884 .868 .891
.89S .899 .S04 .!M9 .914

.919 .924 .930 .935 .941

.946 .952 .957 .862 .967

.972 .976 .8S1 .965 .968

.991 .SS4 .996 .888 .999

1.0 1.0
ds2 q -.98619 180 -.96481 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 -.25662 110
-.17365 105 -.06716 100 0.0000 95 .08716 90 .17365 65
.2S882 80 .34202 7S .42262 70 .50000 65 .573S6 60
.64279 55 .70711 50 .7680445 .81915 40 .66603 35
.90631 30 .93969 2S .96S93 20 .98461 15 .8S619 10
1.0000 5

S- hO.6

sp3 d -21 1

sp4 -41 .4 0

si5 h 1S.106 15.110

Sps dol
silo h 15.09S 15.106

splo d O 1
silS h 15.075 15.095

s@S d O 1

si20 h 15.049 15.075
ap20d Ol
si25 h 15 .01S 15.049

sp25 d O 1
si30 h 14.974 15.015

sp30d Ol
si35 h 14.927 14.974

sp35d Ol
si40 h 14.873 14.927
sp40 d O 1

si45 h 14.814 14.873
sp45d Ol

siso h 14.750 14.814
sp50 d O 1

si55 h 14.661 14.750

sp55 d O 1

si60 h 14.608 14.661
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sp60 d O 1

si65 h 14.632 14.606
SP65 d O 1

si70 h 14.453 14.532
SP70 d O 1
si75 h 14.372 14.4S3

sp75 d O 1

si80 h 14.289 14.372
sp80 d O 1

si8S h 14.206 14.289
sp85d Ol

si80 h 14.123 14.206
sp90 d O 1

si9S h 14.040 14.123
sp95 d O 1

si100 h 13.9S8 14.040
sp100 d O 1

si105 h 13.878 13 ,9S8
sp105 d O 1

.silio h 13.800 13.878
s@io d O 1
sillS h 13.725 13.800

spl15 d O 1
si120 h 13.654 13.72S
SP120 d O 1

si125 h 13.586 13.654
sp125 d O 1

si130 h 13.522 13.SS6
sp130 d O i
si135 h 13.464 13.522
sp135 d O i

si140 h 13.410 13.464

sp140 d O 1

si145 h 13.362 13.410

sp145 d O 1

si150 h 13.320 13.362

sp150 d O i

si155 h 13.284 13.320

s@% d O i

si160 h 13.254 13.264
sp160 d O ‘1

si165 h 13.230 13.254
sp165 d O 1

si170 h 13.214 13.230
sp170 d O 1

si175 h 13.203 13.214
sp175 d O 1

si180 h 13.200 13.203

sp180 d O 1

c. 6Li 0.5 mfp Input Deck

Li-6 Sphere: Radius 8.97 with ESDF/B-VI
i 1 -9.0074 1 -2 -3
2 2- .001288 2 -3 -9
3 1 -9.0074 1 3 -4 -8
4 3- .4515 (-1:4) (-5:-6:7) -8
5 1 -9.0074 5 6 -7 -8
6 1 -9.00748 -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
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s CX 8.87
6 px -.1

7 px .1
8 SO 8.912
9 SO 8.97
10 so 1000

100 px 0.0

imp:n 1 6r O
----------<Source Csrds>----------

fc5 Pilot B detector response function, 765.2 flightpath, 30 degrees.
f5x:n -662.7 382.6 0
ts 1.35000E+01 1.37000E+01 1.39000E+01 1.41OOOE+O1 1.43000E+01

1.45000E+01
1.47000E+01 1.49000E+01 1.51OOOE+O1 1.530CQE+01 1.5SOOOE+01

1.S7000E+OI
1.S9000E+OI I.61OOOE+O1 1.63000E+01 1.6SOOOE+OI 1.670CNIE+OI
1.69000E+01

1.71000E+OI 1.73000E+01 1.75000E+01 1.77000E+OI 1.79000E+OI

1 .81OOOE+O1

1.63C00E+01 1.8SOOOE+01 1.87000E+01 1.89000E+OI 1.91OOOEW1
1.93000E+01

1.9SOOOE+OI 1.97000E+OI 1.89000E+OI 2.OIOOOE+O1 2.03000EUII
2 .05000E+01
2 .07000E+OI 2.03000E+01 2.lIOOOE+O1 2.13000E+OI 2.15000E+W

2.17000E+01

2.19000E+01 2.21OOOE+OI 2.23000E+W 2.25000EM1 2.27000E+01

2.29000E+01
2 .31000E+01 2 .33000E+01 2.35000E+01 2.370WEUM 2.39000Eu31

2.41OOOE+O1

2 .43000E+01 2.45000E+01 2.470COE+01 2.490COE+OI 2.51OOOE+O1
2.53000E+Ol

2.SSOOOE+O1 2.S7000E+01 2.59000E+OI 2.61OOQE+O1 2.63000E+01
2.6smoE+ol
2.67000E+01 2 .69WOE+01 2.71OOOE+O1 2.730CQE+01 2 .7SOOOE+01
2 .77000E+01

2.79000E+OI 2.81000E+01 2.63000E+01 2 .8SOOOE-UI1 2.87000EUM
2 .89WOE+01
2.91OOOE+OI 2.93000E+01 2.950WE+OI 2.97000E+Q1 2.98000E+01

3.OIOOOE+O1

3 .03000E+OI 3.OSOOOE+O1 3.07000E+OI 3.OBOOOE+O1 3.11OOOE+OI

3.13000E+OI

3.15000E+OI 3.17000E+01 3.19000E+01 3.210C0E+Ol 3.23000E+01

3.2SOOOE+OI
3.27000E+OI 3.29000E+OI 3.31OOOE+O1 3 .33000E+01 3 .35000E+01

3 .37000E+OI

3 .39000E+01 3.41000E+oI 3.43000E+OI 3.45000E+OI 3 .47000E+OI

3.49000E+01

3.S1OOOE+OI 3.53000E+01 3.5SOOOE+01 3.S7000E+OI 3.S90WE+01
3 .61OOOE+OI

3 .83000E+01 3.65000E+OI 3.67000E+01 3.69000E+01 3 .71OOOE+O1
3 .73000E+OI
3 .75000E+OI 3 .77WOEU31 3 .79000E+01 3 .81OOOE+OI 3.83000E+OI
3 .8SOOOE+OI
3 .87000E+01 3.89000E+OI 3.910C0E+Ol 3.93000E+OI 3 .9SOOOE+01

3.97000E+01
3 .99000E+OI 4.OIOOOE+O1 4.03000E+01 4 .0S003EU31 4.07000E+01

4.09000E+OI
de5 lin 1.6 2.0 13i 16.0
dfS lin 0.00 2.2S 4.10 4.70 4.85 4.8S 4.70 4.30

4.25 4.05 3.8S 3.65 3.5S 3.60 3.7S 3.8S

fc15 Pilot B detector response fnnction, 76S.2 cm flightpath, 30 degrees.
flSx:n -662.7362.6 0
tls lS.S 17.S 24.939.1

de15 Mm 1.6 2.0 13i 16.0

df15 M.n 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
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c EEDF/B-VI
ml 26054.60c .039788

26056.WC .629199
260S7 .60 .0i5092
26058.@C .001921
24050.60c .008700

24052 .60c .167S80
24053 .6Qc .019000
240S4 .~C .004720
28058.60c .057346
280&3 .O& .021924
28061.60c .000%9
28062.~C .003016
28064.60C .000764
14000 .60c .020

12000.60c .010

m2 7014.60C -.7685
8016.60c -.2115

* 30C6.60C .95

3007 .60C .05

cut:n 39.1 1.6

print

prdmp 2j 1

nps 200000

A. 6Li 1.6 mfp

1. Cell Cards

Li-6 Sphere with Radins 25.S2 E8DF/B-VI

1 1 -9.0074 1 -2 -3
22 -.001288 2 -3 -9
3 1 -9.0074 1 3 -4 -8

43 -.451S (-1:4) (-5:-6:7) -8
5 1 -9.0074 5 6 -7 -8

6 1 ‘9.0074 8 ‘9 (-1:3)
7 1 -17.50699-10 (-1:11)
83 -.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 - .IX112889 -11 -16 1
13 1 -17.5069 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 0 22

2.

1

2

3

4
6

6
7

8
9

10

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
S0 8.912
SO 8.97

SO 9.028
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11
12

13
14
15
16

17

18

19

20
21

22

100

Cx 2.86
CX 2.918

px - .0S8
px .0S8

SO 16.462
SO 16.52

S0 16.678

Cx 3.49
CX 3.648

SO 25.462

S0 26.62

so 1000.0
px 0.0

3. Tally

isq:n 1 20r O

ts 1.33E+OI

1.46E+01

1.57E+01
1.69E+01

1.81E+01

1.93E+OI
2.05E+01

2.173+01
2.29E+01

2 .41E+OI
2.53E+01

2 .65E+oI

2.77E+OI

2.89E+01

3 .OIE+O1
3.13E+OI

3 .25E+OI
3.378+01

3.49E+OI
3.61E+OI
3 .73E+01

3 .85E+01
3 .97E+OI

4 .08E+01

Cards

1.35000E+OI

1.47000E+OI

1.58000E+01
1.71000E+01

1.83000E+OI
1.9SOOOE+OI

2.07000E+OI

2.19000E+OI
2 .3100QE+01

2 .43000E+OI
2.55000E+OI

2 .67000E+01
2.79000E+OI

2.91OOOE+O1

3 .03000E+OI
3.15000E+OI

3.27000E+01
3.39000E+OI

3.51OOOE+OI
3.63000E+OI

3 .7SOOOE+OI
3 .87000E+OI
3.88000E+OI

1.37000E+OI

1.49000E+01

1.81OOOE+O1
1.730WE+OI

1.85000E+01
1.97000E+OI
2.09000E+01

2.21OOOE+O1
2.33000E+01

2.45000Eu31
2.57000E+M

2.68000E+M

2.81000E+OI

2.93000E+OI

3.OSOOOE+OI
3.17000E+OI

3.28000E+01

3.41000E+iIl
3.53000EuX
3.65000E+01

3.77000E+01
3.89000E+01
4.O1OOOE+OI

D. 7Li 0.5 mfp Input Deck

Li-7 Sphere with Radius 8.97 EIDF/B-VI
1 1 -9.4905 1 -2 -3

2 2- .001288 2 -3 -9

3 1 -9.4906 1 3 -4 -8
4 3 -.S165 (-1:4) (-5:-6:7) -8
5 1 -9.490S 6 6 -7 -8

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

21 2- .0012889 -10

22 0 10

1
2

3

4

5

6

7

8
9

10

px -.64
px ‘.582

X 0.0 1.42 8.5 1.986

X 0.0 1.478 8.5 2.043

CX 8.87

px -.1
px .1

SO 8.912
SO 8.97

so Iwo

1.38000E+OI

1.51000E+01

1.63000E+OI
1.75000E+OI

1.87000E+01
1.98000Eu)1

2.11OOOE+O1

~.23000E+OI

2 .35000E+OI

2.470tME+Ol
2.S8000E+OI

2.71OOOE+O1

2.83000E+01

2.9SOOOE+01
3.07000E+M

3.19000E+01

3.31000E+01
3.43000EKM

3.S5000E+OI
3.67000E+01
3.78000E+oI

3.91OOOE+O1
4.03000Eu)1

1.41000E+01
1.W)OOE+O1

1.65000Eu21
1.77000EuM

1.88000E+01
2 .O1OOOE+OI

2.13000EUM

2.25000E+01
2.37000E+OI

2.49000E+01

2.61OOOE+W

2.73000E+01

2.85000E+01

2.97000E+OI

3.08000E+01
3.21OOOE+O1

3.33000EM1

3.45000E+01
3.57000E+OI
3.69000E+01

3.81OOOE+OI
3.93000E+01
4.05000E+01

1.43000E+OI

1.SSOOOE+O1

1.67000E+01
1.79000E+01

1.91OOOEU31
2 .03000E+01

2.16000E+01

2.27000E+01

2 .3WOOE+01

2 .51OOOE+O1

2.63000E+01

2 .75000E+01

2 .87000E+01

2 .98000E+OI

3.11000E+OI
3.23000E+OI

3 .35000E+01
3 .47000E+01

3 .59000E+01
3 .71OOOE+OI

3 .83000E+OI
3 .95000E+01
4 .07000E+01
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100 px 0.0

i!!q:n1 6s O
----------<Source Csrds>----------

fc5 Pile.tB detector respmse fnnct ion, 765.2 cm flightpath, 30 degrees.

f5x:n -662.7 382.6 0

ts 1.31E+01 1.33000E+01 1.35000E+01 1.37000E+Q1 1.38000E+01 1.41OOOE+O1

1.43E+01 1.45000E+01 1.4i’OOOE+Ol 1.4BOOOE+01 1.51OOOE+O1 1.53000E+01
1.55E+01 1.67000E+OI 1.58000E+01 1.61000E+Q1 1.6WOOE+01 1.6SOOOE+01

1.67E+OI 1.69000E+OI 1.71000E+OI 1.73000E+01 1.75000Eu21 1.77000E+OI

1.79E+01 1.81OOOE+OI 1.83000E+01 1.85000E+01 1.87000Etil 1.89000E+01

1.91E+OI 1.93000E+OI 1.95000E+01 1.97000E+01 1.99000E+OI 2 .O1OOOE+O1
2 .03E+01 2.05000E+OI 2 .07000E+01 2.09000E+W 2.11OOOEMI 2.13000E+OI

2.15E+OI 2.17000E+01 2.19000E+OI 2.21OOOE+O1 2.23000Eu31 2.25000E+OI
2.278+01 2.29000E+OI 2.31000EUII 2.33000E+01 2.35000EU11 2.37000E+OI
2.39E+01 2.41OCXX+OI 2.43000E+01 2.45000E+01 2.47000E+Q1 2.48000E+OI
2.SIE+O1 2.S3000E+OI 2.55000E@l 2.57000E+01 2.5WOOEU11 2 .61OOOE+OI
2.63E+01 2.65000E+01 2.67000E+OI 2.69000E+01 2.71OOOE*1 2 .73000EuM

2.75E+OI 2.77000E+01 2.78000E+01 2.81OOOE+O1 2.831)OOE+Q1 2.85000E+OI
2.873+01 2.89000E+01 2.91OCNE+O1 2.93000E+01 2.95000E+01 2.97000E+OI

2.99E+01 3 .O1OOOE+O1 3.03000E+oI 3.OSOOOE+OI 3.07000E+01 3 .08000E+OI

3.llE+O1 3.13000E+01 3.15000E+01 3.17000E+01 3.1SOOOEU21 3.21OOOE+O1

3.23E+01 3.2SOOOE+OI 3.27000Eu31 3.28000E+01 3 .31OOOE+O1 3 .33000E+01

3 .35E+01 3 .37000E+OI 3.38000EuM 3.41OOOE+O1 3.43000E+01 3 .45000E+01
3.478+01 3.49000E+01 3.51OOOE+OI 3.53000E+01 3.55000E+01 3 .57000E+OI

3.59E+Oi 3.61OOOE+OI 3.63000E+01 3.65000E+01 3.67000EWI 3 .69000E+Oi
3.71E+01 3.73000E+01 3.7SOOOEU31 3.770WE+OI 3 .78000E+QI 3 .81OOOE+OI

3.63E+01 3 .85000E+OI 3.87000EM1 3.88000E+OI 3.91OOOE+O1 3 .93000E+OI
3.95E+01 3 .97000E+01 3.98000E+OI 4.O1OOOE+OI 4.03000E+01 4 .05000EuM

4.078+01 4.08000E+01
de5 lin 1.6 2.0 13i 16.0

df5 lin 0.00 2.2S 4.10 4.70 4.85 4.65 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.85

fc15 Pilot B detector respmse fnnction, 765.2 cm flightpath, 30 degrees.
f15x:n -662.7 362.6 0
tls 15.5 17.6 24.9 39.1

delS lia 1.6 2.0 13i 16.0

dflS Ma 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

c EIDF/B-VI

ml 26054.60c .038788
26056.60c .629198

26057.60c .015092

26058.60c .001921

240S0.60C .006700

24052.60c .167560
24053.60c .019000

24054.60c .004720
28058.60c .057346
28060.60c .021924
28061 .60c .000949
28062 .60c .003016
26064.60c .000764
14000.60c .020
12000.60c .010

m2 7014.60c -.7885

8016.60c -.2115

m3 3006.60c .0261

3007.60c .9739

cnt:n 39.1 1.6

print

prdmp 2j 1

nps 200000
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A. 7Li 1.6 mfp

1. Cell Cards

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

1
2

3

4
s
6
7

8
9

10

11

12

13
14

15

16
17
18

19
20
21

22

2.

1

2

3

4

5

6

7
8

9

10
11
12

13
14
16
16

17

18

19

20
21

22

1 -9.4905 1 -2 -3

2- .001288 2 -3-9

1 -9.4905 1 3 -4 -8
3 -.S1S5 (-1:4) (-5:-6:7) -8

1 -9.4905 5 8 -7 -8
1 -9.4905 8 -9 (-1:3)
1 -19.26069-10 (-1:11)

3- .4968 10 -13 -15

1 -19.2306 1013 -14 -15
3- .4960 10 12 14 -15

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

1 -19.2606 15 -16 (-1:11)

1 -17.2365 16 -17 (-1:18)

3 “-.5056 -13 17 -20

1 -17.2365 13 -14 17 -20

3- .S052 14 17 19 -20

1 -17.2365 17 18 -19 -20 1

2- .001288 16 -18 -21 1
1 -17.2365 20 -21 (-1:18)
2- .001288 21 -22

0 22

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

S0 9.028
CX 2.86
CX 2.918

px -.058
px .058
SO 16.462

SO 16.62

SO 16.S78

Cx 3.49

Cx 3.54s

SO 25.462

SO 25.52
so 1000.0

100 px 0.0

3. Tally Cards

imp:n 1 20r O
ts 1.37E+01 1.39000E+01 1.41OOOE+O1 1.43000E+01 1.46000E+OI 1.47000E+01

1.49E+OI 1.51OOOE+OI 1.530cME+01 1.55000E+01 1.57000E+OI 1.59000E+01
1.61E+01 1.63000E+OI 1.65000E+01 1.67000E+01 1.69000EW1 1.71OOOE+O1
1.73E+01 1.75000E+01 1.770C@EU31 1.7WOOE+OI 1.81OOOE+OI 1.83000E+OI

1.85E+01 1.87000E+OI 1.8SOOOEKM 1.91000E+01 1.93000E+OI 1.95000E+01
1.973+01 1.88000E+01 2.OIOOOEtOl 2.03000E+01 2.05000EUM 2 .07000E+01
2 .09E+01 2.11OCQE+OI 2.13000E+01 2.15000E+01 2.17000E+01 2.18000E+OI
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2.21E+01
2.33E+01
2,4SE+01
2.67E+OI

2.69E+01
2.81E+01

2.93E+01

3.05E+01

3.173+01

3.29E+01

3.41E+01

3.53E+01

3.65E+01

3 .77E+01

3.89E+01

4.OIE+O1

2.23000E+OI
2.3SOOOE+OI
2 .47000E+OI
2.69000E+01
2.71OOOE+OI

2.63000E+01

2 .9SOOOE+OI

3.07000E+OI

3.19000E+01

3.31OOOE+OI
3.43000E+01

3.SSOOOE+O1

3 .67000Eu31

3 .79000E+01
3.81000E+OI

4 .03000E+OI

2.2SOOOEUM
2.37000EKM
2.49000E+01
2.61000EW1
2.73000E+01
2.8!m@3E+ol

2.97000E+01

3.09000E+01

3.210mEuM

3.33000E+01

3 .4SOOOE+01

3.57000E+QI

3.69000E+01

3.81OOOE+O1
3.9WOOE+OI

4.05000E+OI

2.27000E+01
2.39000EuM

2.51OOOE+O1
2.63000EuM

2.7SOOOE+OI
2.87000E-M31

2.9SOCQE+OI

3.11OOOE+OI

3.23000E+OI

3.35000E+OI

3.47000E+01

3.59000E+01

3.71000E+01

3.83000E+01

3.9SOOOE+01

4.07000E+01

2.28000E+OI

2.41OOOEW1
2.53000E+OI
2.65000EUM
2.77000E+01
2.88000E+01

3 .OIOOOEM1

3.13000E+01

3.25000E+01

3.37000E+01
3.43000EWI

3.61000EiQl

3.73000E+OI

3.85000EUM

3.97000E+01

4.08000EuM

2 .31000E+01
2.43000E+01

2.6SOOOE+OI
2.67000E+01
2 .79000E+01

2 .91OOOE+OI

3.03000E+01
3.15000E+01

3.27000E+01

3.38000E+OI

3.51OOOE+OI

3 .63000E+OI
3 .75000E+01

3.67000E+OI

3 .9SOOOE+01

E. Beryllium Input Deck

Be Sphere with Outer Radina 12.58 EIDF/B-VI

1 2- .001288 ‘1

2 2- .0012881 -2 -3100
3 1 -1.8346 1 ‘2 (-100:3)

4 2- .001288 2 -4

5 04

1 SO 8.00

2 SO 12.58

3 CX 2.86

4 so 1000

100 px 0.0

ilop:n1 3r o
-------<s~~ce &x&> ----------

fcS Pilot B detector response function, 765.2 f lightpsth, 30 degrees.

f5x:n -662.7 382.6 0
t5 1.373+01 1.39000E+01 1.41OOOE+O1 1.43000E+01 1.45000E+Q1 1.47000E+01

1.49E+OI 1.51OOOE+O1 1.53000E+01 1.55000E+01 1.57000E+01 1.59000E+OI
1.61E+01 1.63000E+01 1.6SOOOE+01 1.67000E+01 1.69000E+01 1.71000E+01
1.73E+01 1.7SOOOE+01 1.77000E+OI 1.78000E+01 1.81OOOE+OI 1.83000E+01
1.85E+OI 1.87000E+01 1.88000E+01 1.91OOOE+OI 1.93000E+01 1.95000E+01
1.97E+01 1.99000E+01 2.O1OOOE+O1 2.03000E+OI 2.05000E+01 2.07000E+01
2.08E+01 2.I1OOOE+OI 2.13000E+01 2.15000E+01 2.17000Eu)1 2.18000E+01

2.21E+01 2.23000E+01 2.25000E+01 2.27000E+01 2.2SOOOE+01 2 .31OOOE+O1

2 .33E+01 2 .35000E+01 2.37000E+OI 2.39000E+OI 2 .41OOOE+O1 2 .43000E+01

2.45E+01 2 .47000E+01 2.49000E+01 2.51000E+01 2.53000E+01 2.55000E+01
2.573+01 2.69000E+OI 2.61000E+OI 2.6300QE+01 2.65000E+01 2 .67000E+OI

2 .69E+01 2 .71OOOE+OI 2 .73000E+01 2.75000E+01 2.77000EKU 2 .7SOOOE+OI
2 .81E+OI 2.B3000E+01 2.85000E+01 2.87000E+01 2.89000E@l 2 .91OOOE+O1

2.93E+01 2.95000E+OI 2.97000E+OI 2.98000EM1 3.O1OOOE+O1 3 .03000E+OI
3.05E+01 3.07000E+01 3.08000E+W 3.lIOOOE+O1 3.13000E+01 3.15000E+01
3.178+01 3.19000E+01 3.21OOOE+O1 3.23000E+01 3.25000E+01 3.27000E+01
3.29E+OI 3 .31000E+01 3.BWOOEW1 3.3SOOOE+OI 3.37000E+01 3 .3WOOE+01
3 .41E+01 3.43000E+01 3.45000E+01 3.47000E+Q1 3.4W20EW1 3.51OOOE+O1

3.53E+01 3.55000E+01 3.57000E+01 3.58000E+01 3.61OOOE+O1 3 .63000E+OI

3.65E+01 3 .67000E+01 3.6800QE+01 3 .71OOOE+O1 3 .73000E+01 3 .75000E+01
3.773+01 3.79000E+01 3 .81OOOE+O1 3.63000E+OI 3.85000E+01 3 .87000E+01
3.89E+01 3.91OOOE+OI 3.93000E+01 3.95000E-Ii)l 3.97000E+01 3 .99000E+01

4.OIE+OI 4.03000E+01 4.OWOOE+OI 4.07000E+01 4.09000E+01
de5 lin 1.6 2.0 13i 16.0
df5 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 3.5S 3.60 3.75 3.85

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

f15x:n -662.7 362.6 0
t15 15.5 17.5 24.9 39.1

de15 lin 1.6 2.0 13i 16,0
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dflS 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 3.65 3.60 3.75 3.8S

c
c EIDF/B-VI

ml 4W29 .60c 1.00

m2 7014.60c -.7SS5

8016.60c -.2115

cnt:n 39.1 1.6
print

prdmp 2j 1
nps 200000

F. Carbon 0.5 mfp Input Deck

C Sphere with Radius 4.187 EIDF/B-VI

i 2- .0Q1288 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 Iwo

100 px 0.0

impm 1 2r O
----------<Source Cards> --—------

fc5 HE213 detector, low bias, 766.0 cm flightpath, 30 degrees.

f?5x:n -663.4 383 0
ts 1.39E+OI 1.41000E+01 1.43000E+QI 1.45CXME+OI 1.47000E+OI

1.51E+OI 1.S3000E+OI 1.S5000E+OI 1.57000E+01 1.59000E+OI
1.63’S+01 1.6SOOOE+OI 1.67000E+OI 1.69000E+OI 1.71000E+01

1.76E+OI 1.77000E+OI 1.7SOOOE+CU 1.81000E+OI 1.83000EWI
‘1.87E+OI i .890C@E+Ol 1.910WE+OI 1.93000E+QI 1.95000EHM

1.99E+OI 2.OIOOOE+OI 2.03000E+OI 2.05000E+01 2.07000E+OI

2.IIE+OI 2.130W2E+OI 2.15000E+M 2.17000WOI 2.NOOOE+OI

2.23E+OI 2.25000E+OI 2.27000EuM 2.29000EUM 2.31000E+OI

2.3SE+01 2.370@3E+Ol 2.39000E+OI 2.41000E+CM 2.43000E+OI

2 .47E+OI 2.49000E+OI 2.51000E+QI 2.53CK20?W31 2.55000E+OI

2.59E+OI 2.61000E+01 2.63000E+OI 2.65000E+OI 2.67000E+OI
2.71EuM 2 .730WE+OI 2.76000E+OI 2.77000EWI 2 .78000EuM

2.83EuM 2.85000E+OI 2.87000E+M 2.89000E+OI 2.91000E+OI

2.95E+OI 2.97000E+OI 2.99000E+OI 3.OIOOOE+OI 3 .03000Eu31

3.07E+OI 3 .08000E+OI 3.IIOOOE+OI 3.13000E+OI 3.15000EuM
3.19E+01 3.21000E+01 3.23000E+OI 3.250~?WOi 3.27000E+OI
3 .31E+OI 3.33000E+OI 3.35000EWI 3.37000E+OI 3 .39000Eu21

3.43E+OI 3 .45000E+OI 3 .47000EWI 3 .49000E+OI 3.51000E+OI

3.55E+M 3.57000E+OI 3 .S9000EU31 3.610C@E+Ql 3 .63000E+M
3 .67E+OI 3.69000E+OI 3.71000Eu31 3 .73000E+OI 3 .75000E+OI
3 .79E+OI 3 .810ME+01 3 .63000E+OI 3 .85000E+OI 3.87000E+OI
3.91EuM 3.93000E+OI 3.95000EWI 3.97000E+iM 3.83000E+OI

4.03E+01 4.05000E+OI 4 .07000Eu31 4.OWOOE+OI 4.IIOOOE+Q1
c HE213 low biaa respmae fsnct ion

de5 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.S 4.0 4.5 S.0 5.5 6.0 6.4 6.6 6.67.0

7.5 8.1 8.5 9.0 10.0 11.0 12.0 12.S 13.0

13.5 14.0 15.0 16.0

df6 lin 0.001.46 1.86 2.26 2.583.003.293.42
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 3.063.01 2.98 2.983.01 3.08 3.25

fc15 IE213 detector, 10V bias, 766.0 cm flightpath, 30 degrees.
flSx:n -663.4 333 0
t15 1S.5 17.5 24.9 39.1

c 2E213 low bias response fsnct ion

1.4BOOOE+OI

1 .61000E+01
1.73000E+OI

1.85000E+01

1.97000E+01
2.08000E+OI

2.21000E+OI

2 .33000E+OI

2.45000E+OI
2.57000E+OI

2 .69000E+OI
2 .81000E+OI

2.93000E+OI

3.05000E+W
3.17000E+OI
3 .29000E+01
3.41OOOE+O1

3 .53000E+OI

3 .65000E+01

3 .77000E+OI
3 .89000E+OI
4 .OIOOOE+CU
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delS lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.0 4.5 S.0 5.5 6.0 6.4 6.6 6.8 7.0

7.5 8.1 8.S 9.0 10.0 11.0 12.0 12.5 13.0
13.5 14.0 15.0 16.0

df15 Mm 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42

3.63 3.9S 4.10 4.25 4.33 4.39 4.40 4.37 4.28

4.15 4.20 4.18 4.12 3.97 3.60 3.77 3.65 3.44
3.24 3.06 3.01 2.83 2.88 3.01 3.08 3.2S

c
c EHDF/B-VI
ml 6000 .60c 1.00

d 7014 .60c -.7685
8016 .60c -.2115

cut:n 39.1 1.6
print

prdmp 2j 1
nps 200000

A. Carbon 2.9 mfp

1. Cell Cards

C Sphere with Radius 20.96 E3DF/B-VI
1 1 -1 .8S3 -1 -4

2 1 -1.853 1 23 -4
3 2- .001288 1 (-2:-3) -4 “
4 2- .001268 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
s so 1000

100 px 0.0

3. Tally

iq:n 1 3r O
ts 1.41E+01

1.S3E+01
1.65E+01

1 .77E+01
1.89E+01

2.OIE+OI
2.13E+OI
2.25E+OI

2.378+01

2.49E+OI

2.61E+01
2 .73E+OI

2.85E+01
2.97s+01

3.09E+OI
3.21E+OI
3.33E+OI

3.45E+OI
3.67E+01
3.69E+01
3 .81E+01

3.93E+01

Cards

1.43000E+01

1.55000E+OI
1.67000E+OI
1.7BOOOE+OI

1.81000E+01

2.03000E+OI
2.15000E+OI

2.27000E+01

2 .39000E+OI
2.51000E+OI

2.63000E+01
2 .75000E+01

2.87000E+OI
2.88000E+01

3.lIOOOE+O1
3.23000E+OI
3.35000E+01

3 .47000E+OI
3.59000E+OI

3.71OOOE+O1
3.63000E+01

3,95000E+01

1.45000E+01

1.57000E+W
1.69000E+01
i.81OOOEUM

1.93000E+OI

2.05000E+01
2.17000E+01
2.28000EiCU

2.41OOOE+OI

2.53000EU11

2.65000EW1

2.77000E+01

2.88000E+01
3 .O1OOOE+O1

3.13000E+01

3.25000E+OI
3.37000EUM

3.49000E+01
3.61OOOE+O1

3.73000EN1
3.85000E+01

3.97000E+01

1.47000E+01

1.58000E+OI
1.71OCQE+OI

1.83000E4QI

1.95000EWI

2.07000E+OI
2.19000E+OI

2.31OWE+O1

2.43000E+01

2.55000E+OI

2.670COEUM

2.79000E+01

2.91000E+OI
3.03000E+OI

3.ISOWE+O1

3.27000E+01
3.380COE+01

3.510@3E@l
3 .63000E+01

3 .7SOOOE+OI
3.87000EW1

3.99000E+01

1.48000E+OI

1.61000E+01
1.73000E+OI

1.85000E+01

i .97000E@l

2.09000E+01

2.21000E+01
2.33000EKJ1

2.4SOOOE+01
2.57000E+01

2.69000E+01

2.81OOOEWI

2.93000E+01
3.05000E+01

3.17000EwM

3.29000E+01
3 .41000E+OI

3.S3000E+01
3.65000E+01

3 .77000EuM
3.8SOOOE+01

4.O1OOOE+O1

1.51000E+01

i .63000E+OI
1.7SOOOE+01

1.87000E+CM
i .99000E+01

2.I1OOOE+OI
2.23000E+01

2 .35000E+01

2 .47000E+OI

2.59000E+01

2 .71OOOE+O1
2 .63000E+OI

2 .9SOOOE+01
3 .07000E+OI
3 .19000E+OI

3 .31OOOE+O1
3 .43000E+01
3.55000E+01
3.67000E+OI
3 .79000E+01
3 .91OOOE+O1

4 .03000E+01
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4.0S6+01 4 .070@3E+01 4.08000E+OI

G. Nitrogen 1.1 mfp Input Deck

I Sphere with 1.1 H.F .P. EYDF/B-VI
1 2- .001288 2 -3 -6

2 3 -7.9 2 3 -4 -6
3 3 -7.9 1 -2 -4

41 -.608 1 4 -5

s 1- .608 -1 -5

6 3-7.914 S-6

7 3 -7.9 -1 5 -6

8 2-. 000001 1 6 -7

92 -.000001 -1 6 -7

10 3 -7.9 1 7 -8

11 3 -7.9 -1 7 -8

12 2- .0012888 -9

13 0 “9

1 px -.741

2 px -.7

3 X ‘.7 1.25 19.0 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 22.55

9 so 1000
100 px 0.0

imp:n 1 llr O
----------< Son.rceCsrde>----------

fc5 Pflot B detector response function,

f5x:n -661.0 381.7 0
ts 1.41E+OI 1.43000E+OI

1.53E+OI 1.55000E+01

1.6SE+OI 1.67000E+01
1.77E+01 1.79000E+OI
1.89E+01 1.91OOOE+O1
2.OIE+O1 2.03000E+OI

2.13E+OI 2.15000E+OI

2.25E+01 2.270006+01

2 .37E+OI 2.390006+01

2 .49E+OI 2.51000E+OI

2 .61E+01 2.630006+01

2 .73E+01 2 .75000E+OI

2 .85E+OI 2.87000E+OI

2 .97E+OI 2.99000E+01
3 .086+01 3 .I1OOOE+O1

3 .21E+01 3.230CM3E+01

3 .33E+01 3 .3SOC@E+Oi
3 .45E+01 3 .47000E+01
3 .57E+OI 3.59000E+01

3.69E+OI 3.71OOOE+O1

3 .81E+01 3.83000E+01
3 .93E+01 3 .95000E+OI

de5 lin 1.6 2.0 13i 16.0

1.45000E+OI
1.57000E+OI

1.69000EW1
1.81OOOEWI
1.93000E+01
2.OWOOE+OI

2.17000E+01
2.29000E+OI

2.410006+01

2.530C@E+Ol

2.65000E4W

2.77000E+OI

2.89000E+01

3 .OIOOOE+O1

3.13000E+OI

3.25000E+01
3.37000E+OI
3.49000EUM
3 .61OWE+CU
3 .73000E+01

3.850&3E+W
3.97000E+CU

df5 lin 0.00 2.25 4.10 4.70 4.8S 4.85 4.

763.30 cm flightpath, 30 degrees.

1.47000E+01
1.S9000E+01

1.71OOOE+O1
1.830ME+01
1.9SOCOEUM
2.07000E+01

2.19000E+01

2.31000E+01

2.43000E+01

2.550006+01

2.67000E+01

2 .7%MOE+01

2.91000Eu31

3 .03000E+01

3.150rXIE+Ol

3.27000EKM
3.39000E+01
3.S1OOOE+O1
3.630mE+ol
3.75000E+OI

3.87000E+01
3.88000E+01

1.49000E+01
1.61000EW1

1.73000Eu31
1.85000EU21

1.97000E+Q1
2.09000EMI

2.21000E+OI

2.33000E+01

2.450006+01

2.57000E+OI

2.68000E+01

2.81000E+01

2.93000EM1

3.05000E+OI
3.170006+01

3.29000E+Q1
3 .41000E+OI
3.5W30E+OI
3.650WE+01
3 .77000E+OI

3.8BOOOE+01
4.O1OOOE+O1

1.51OOOE+O1
1.63000E+01

1.75000E+01
1.87000E+01
1.99000E+01
2 .11OOOE+O1

2 .23A300E+01

2 .35000E+01

2.47000E+OI

2.58000E+01

2 .71OOOE+O1

2 .83000E+01

2 .95000E+01

3 .07000E+01
3.18000E+01

3 .31OOOE+O1

3 .43000E+01
3 .55000E+OI

3 .67000E+OI
3 .79000E+01

3 .91@30E+01
4 .03000E+OI

704.34

4.25 4.05 3.8S 3.65 3.55 3.60 3.75 3.85

fc15 Pilot B detector response function, 763.3 cm flightpath, 30 degrees.

f15x:n -661.0 381.7 0

tls

de15

df15

fc25
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15.5 17.5 24.939.1

1A 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 3.603.75 3.85

HE213, 1.6 HeV bias, Dec.15,1976 data, 782.3 an flightpath, 26 degrees.



f25x :n -703.1 342.9 0
t25 15.90 17.96 25.26 40.11

c IE213 low bias response function
de25 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.04.5 5.0 5.5 6.0 6.46.66 .67.0

7.5 6.1 8.5 9.0 10.0 11.0 12.0 12.5 13.0

13.5 14.0 15.0 16.0

df25 lin 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42

3.63 3.95 4.104.25 4.33 4.39 4.40 4.37 4.28

4.15 4.20 4.16 4.12 3.87 3.60 3.77 3.65 3.44

3.243.06 3.01 2.96 2.96 3.01 3.08 3.25

c

c EIDF/B-VI

ml 7014.60c 1.00

m2 7014 .60c -.7885

6016.60c -.2115
m3 26054 .60c .039788

26056.60c .629199

26057.60c .015092

26068 .60c .001921

24050.60c .0087~

24052 .60c .167660

24053.60c .019000
24054.60c .004720
28058.60c .057346

28060 .60c .021924
26C61 .60c .000949

26062.60c .003016

28064.60c .000764

14000.60C .020
12000 .60c .010

cut:n 50 1.6
print
prdmp 2j 1
nps 200000

A. Nitrogen 3.1 mfp

1. Geometry Cards

1
2

3
4

5
6
7

8

9

100

pX -1.6
px -1.55

x -1.5 2.66 55.9 6.8
x -1.5 2.91 55.9 6.66

so 56.88

so 55.93
SO 60.96

SO 61.11

so 1000

px 0.0

2. Tally Cards

fc5 Pilot B detector response function, 765.20 cm flightpath, 30 degrees.
fSx:n -662.7 362.6 0

ts 1.41E+01 1.43000E+OI 1.45000E+01 1.47000E+OI 1.48000E+01 I.51OOOE+O1
1.53E+01 1.55000E+OI 1.57000WOI 1.59000E+01 1.61OOOE+O1 1.63000E+01

1.65E+01 1.67000E+01 1.69000EuM 1.710&3E+oi 1.73000E+ol i.75000E+ol

1.77%+01 1.79000E+OI I.81OCOE+O1 1.63000Ewi 1.65000Ewl i.67000E+oi
1.6SE+01 1.910(X)E+Oi i.930&3E+Oi 1.95000EWi 1.97000E+OI 1.99000E+OI

2.OIE+OI 2.030C%3E+OI 2.05000E+OI 2.07000E+oI 2.08000E+OI 2.11OOOE+OI

2.13E+OI 2.15000E+OI 2.17000Eu)i 2.19000E+OI 2.21000Eu31 2.23000E+01

2.25E+OI 2.27000E+OI 2.29000EiQi 2.31000E+oI 2.33000Eii)i 2.36000E+OI

2.372+01 2.38000E+OI 2.41000E+OI 2.43000E+OI 2.45000E+01 2.47000E+01

2.49E+01 2.51OOI)E+O1 2.53000E+01 2.550CKIEW1 2.57000E+01 2.59000E+01
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2.61E+OI 2.63000E+OI 2.650C@E+Ol 2.670C@E+Ol 2.69000E+OI
2.73E+OI 2.75000E+OI 2.77000E+QI 2.78000EMI 2.81OOOEMI

2.65E+01 2.870C@E+Ol 2.88000E+01 2.91000E+01 2.93000Eu31

2 .973+01 2 .99000E+01 3.O1OOOE+O1 3 .03000EW1 3.05000E+Q1

3 .08E+OI 3.11OOOE+O1 3.13000E+Q1 3.150CKJE+OI 3.17000E+OI
3.21E+01 3.23000E+OI 3.25000E+OI 3.270@3E+Ol 3.29000E+01
3.33E+01 3.3SOC@E+Ol 3.370CU)E+01 3 .38000Ew31 3 .41OOOE+O1

3 .45E+01 3.47000E+OI 3 .480WE+OI 3.51OOOE+O1 3 .53000E+OI

3.57E+01 3.590COE+01 3.61000E+01 3.63000E+01 3.65000E+OI

3.69E+OI 3.71OOOE+O1 3.73000EU11 3.75000EWM 3 .77000E+01
3 .81E+01 3.S3000E+01 3.65000E+01 3.87000E+01 3.88000E+OI
3 .83E+OI 3.95000E+OI 3 .97000E+01 3.9SOOOEUM 4.O1OOOEWI
4 .OSE+OI 4.07000E+01 4.08000E+01 4.IIOOOEU)l

fclS Pilot B detector response function, 765.2 cm flightpath, 30
tf15x:n -662.7 362.6 0
cut:n 38.1 1.6
nps 400000

H. ‘Oxygen Input Deck

2 .71000E+OI
2 .83000E+OI

2 .95000E+01
3 .07000E+01

3 .18000E+01
3 .31000E+OI

3 .43000E+OI
3 .55000E+01

3 .67000E+OI

3 .79000E+OI
3 .91000E+OI

4.03000E+OI

degrees.

0 Sphere with 0.7 H .F.P. EIDF/B-VI

1 2- .CMI12882 -3 -6

2 3 -7.9 2 3 -4 -6

3 3 -7.9 1 -2 -4

4 1 -1.14 1 4 -5
s 1 -1.14 -1 -5

6 3 -7.9145-6
7 3 -7.9 -1 S -6

8 2- .000001 1 6 -7

9 2- .WOWI -1 6 -7
10 3 -7.9 1 7 -8

11 3 -7.9 -1 7 -8
12 2- .001268 8 -9
13 09

1 px -.05

2 px -.025

3x -.05 1.44 10.5 1.7

4x -.05 1.481 10.S 1.741
5 SO 10.48

6 so 10.50

7 so 11.24
8 SO 11.28

9 so 1000

100 px 0.0

imp:n 1 11.0
----------<Source Ce,rde>----------

fc5 Pilot B detector response fnmction, 754.0 cm flightpath, 30 degrees.
f5x:n -663.0 377.0 0
ts 1.39E+OI 1.41OOOE+O1 1.430&3EWl 1.450WE+01 i.47000E+01 1.49000E+01

1.51E+OI 1.530WZE+OI 1.55000E+OI 1.57000E+01 1.58000E+01 1.61OOOE+OI

1.6SE+OI 1.65000E+01 1.67000E+01 1.68000E+01 1.71OOOE+OI 1.73000E+01

1.75E+OI 1.77000E+01 1.78000Eu31 1.81000E+OI 1.83000E+01 1.8SOOOE+01

1.87E+OI i.69000E+01 1.91OOOE+Q1 1.93000E+OI 1.95000E+OI 1.97000E+01
1.99E+01 2.010CX3E+OI 2.03000E+01 2.05000E+01 2.07000Eu31 2 .OSOOOE+O1

2.llE+O1 2.13000E+01 2.150CQE+01 2.17000E+01 2.19000E+W 2 .21OOOE+OI

2 .23E+OI 2.2SOOOE+OI 2.27000E+01 2.28000E+OI 2.31000E+01 2 .33000E+01
2 .35E+01 2.37000E+OI 2.33000E+01 2 .41OOOE+O1 2.43000E+01 2 .45000E+01

2 .473+01 2.49000E+OI 2.51000EuM 2.53000E+01 2.55000E+OI 2.S7000E+01

2.59E+OI 2.61OOOE+OI 2.624300E+01 2.65000E@l 2 .67000E+01 2 .69000E+01

2 .71E+OI 2 .73000E+OI 2.75000E+01 2.77000E+OI 2.78000E4QI 2 .81OOOE+O1
2 .6SE+OI 2.85000E+01 2.87000E+01 2.88000E+01 2.91OOOE+O1 2 .93000E+OI

2 .95E+OI 2.97000E+01 2.99000E+01 3.O1OOOE+O1 3 .03000E+OI 3 .05000E+01
3 .073+01 3.08000E+01 3.lIOCK)E+O1 3.13000E+OI 3.15000E+01 3.17000E+OI

3 .19E+01 3.21OOOE+O1 3.230WE+01 3.250CH3E+OI 3.27000EW1 3 .29000E+01
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3 .31E+OI 3.33000E+01 3 .35000E+01 3.3700CIE+OI 3.39000EM1 3 .41OOOE+OI
3,43E+01 3.45000E+01 3.47000E+OI 3.49000E+OI 3.51000Eu31 3.63000E+01

3.55E+01 3.57000E+01 3.59000E+01 3,61000E+01 3.63000EU31 3 .65000E+OI
3 .673+01 3.690WE+01 3 .71OOOE+OI 3.73000E+OI 3.75000E+01 3 .77000E+01

3 .79E+OI 3.81OOOE+O1 3.83000E+01 3.86000E+01 3 .87000E+Q1 3 .88000E+01
3.91E+01 3.93000E+01 3.95000E+01 3.97000E+01 3.98000E+01 4 .O1OOOE+O1

4 .03E+01 4 .OSOOOE+OI 4 .O?OOOE+OI 4 .OWOOE+O1 4.IIOOOE+OI 4.13000E+OI

de5 lin 1.6 2.0 13i 18.0
df5 MU 0.00 2.25 4.104.70 4.85 4.85 4.70 4.30

4.25 4.0S 3.85 3.65 3.55 3.60 3.75 3.85

fcl!i Pilot B detector reeponse function, 7S4 cm flightpath, 30 degrees.
flSx:n -653.0 377.0 0
tls 15.5 17.5 24.9 39.1
delS kin 1.6 2.0 13i 16.0

df15 I.in0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30
4.25 4.0S 3.85 3.65 3.55 3.60 3.75 3.85

fc25 EE213, 1.6 HeV biaa, Dec .15,1976 data, 782.3 cm flightpath, 26 degrees.
f2Sx:n -703.1 342.9 0

t25 15.93 18.05 25.34 40.08
c X3213 low bias reeponse function

de25 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.S 2.7S

3.03.5 4.0 4.S 5.0 5.5 6.0 6.4 6.6 6.8 7.0

7.S 8.1 8.59.0 10.0 11.0 12.0 12.5 13.0

13.5 14.0 15.0 16.0

df2S lin 0.00 1.461.86 2.26 2.S8 3.003.293.42

c
c
ml

m2

m3

3.63 3.95 4.10 4.2S 4.33 4.39 4.40 4.374.28
4.15 4.204.18 4.12 3.973.60 3.773.65 3.44

3.24 3.06 3.01 2.88 2.86 3.01 3.08 3.25

E2DFIB-VI
8016.60c 1.00

7014.60c -.788S

8016.60c -.2115

26054.60c .038788

260S6 .60c .629188

260S7 .60c .01S092

26058.60c .001921
24050.60c .003700

24052 .60c .167630

240S3 .WC .019000
240S4 .60c .004720

28058.60c .057346
28060.60c .021924

28061.MC .0C@949
28062.60c .003016

28064.60c .000764
14000.60c .020
12000.60c .010

cnt:n 50 1.6
print
prdmp 2j 1

nps 200000

I. Magnesium 0.7 mfp Input Deck

Hg Sphere with O.7 H.F .P. EIDF/B-VI

1 1 -1.74 -1 -3
2 1 -1.74 1 2 -3
3 2- .001288 1 -2 -3

4 2- .0012883 -4
5 04
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1 px -.64
2 X 0.0 1.42 8.94 1.966
3 SO 8.94
4 so 1000



100 px 0.0

imp:n1 3r O
----------<Source Cexds>----------

fc6 Pilot B detector respmse function, 765.2 cm flightpath, 30 degrees.

fSx:n -662.7 362.6 0

ts 1.31E+OI 1.33E+M 1.35E+01 1.373+01 1.39E+OI 1.41E+OI

1.43E+01 1.45E+OI 1.47E+OI 1.49E+01 1.51E+OI 1.53E+OI

1.55E+OI 1.57E+01 1.69E+OI 1.61E+OI 1.63E+01 1.65E+01

1.673+01 1.69E+OI 1.71E+OI 1.73E+01 1.75E+01 1.776+01
1.79E+OI 1.81E+01 1.63E+01 1.85E+OI 1.873+01 1.69E+OI

1.91E+OI 1.93E+01 1.95E+01 i.97E+01 1.99E+01 2 .OIE+O1
2.03E+01 2 .05E+OI 2.073+01 2.09E+OI 2.llE+OI 2 .13E+OI

2.15E+01 2 .173+01 2.19E+01 2.21E+OI 2 .23E+OI 2 .25E+01

2.273+01 2 .29E+01 2.31E+01 2.33E+OI 2 .35E+OI 2 .373+01

2.39E+01 2 .41E+OI 2 .43E+01 2.45E+OI 2 .47E+01 2 .49E+01

2.51E+01 2 .53E+01 2.55E+01 2.573+01 2 .59E+01 2 .61E+01

2.633+01 2 .65E+OI 2.673+01 2.69EKJ1 2 .71E+OI 2 .73E+OI

2.75E+OI 2 .773+01 2.79E+01 2.81E+OI 2 .83E+01 2 .8SE+OI

2.873+01 2 .89E+01 2.91E+01 2 .93E+OI 2 .95E+01 2 .973+01

2.99E+01 3 .OIE+O1 3.03E+01 3 .05E+Q1 3 .073+01 3 .09E+OI
3.IIE+OI 3 .13E+01 3.ISE+O1 3.17E-W1 3 .19E+01 3 .21E+OI

3.23E+OI 3 .25E+01 3.27’3+01 3.29E+OI 3 .31E+OI 3 .33E+01
3.35E+01 3 .373+01 3 .39E+01 3 .41E+OI 3 .43E+01 3 .45E+OI
3.47S+01 3 .49E+OI 3.51E+OI 3.63E+OI 3.55E+OI 3.573+01

3.59E+OI 3 .61E+01 3.63E+OI 3.65E+OI 3 .67S+01 3 .69E+OI

3.71E+OI 3 .73E+OI 3.75E+01 3 .77E+01 3 .79E+OI 3 .81E+OI

3.83E+01 3 .85E+OI 3.87E+01 3 .89E+OI 3 .91E+01 3 .93E+OI

3.95E+01 3 .97E+01 3 .88E+01 4.OIE+OI 4 .03E+01 4 .05E+01

4.073+01 4 .09E+OI 4.lIE+OI

deS lin 1.6 2.0 13i 16.0

df5 lin 0.00 2.25 4.104.704.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.W 3.75 3.8S

fc15 Pilot B detector rasponse function, 765.2 cm fl.ightpath, 30 degrees.
f15x:n -662.7 362.6 0
tls 15.5 17.5 24.9 39.1

de15 li.n1.6 2.0 13i 16.0
dflS kin 0.00 2.25 4.10 4.70 4.8S 4.85 4.70 4.30

4.25 4.05 3.85 3.65 3.55 3.60 3.75 3.65
c
c E2DF/Ei-VI

ml 12000.60c 1.0
m2 7014.60c -.7885

8016.60C -.2115
cut:n 39.1 1.6

print
prdmp 2j 1
nps 20QOO0

A. Magnesium 1.9 mfp

1. Geometry Cards

1 px -.64

2 x 0.0 1.42 25.5 3.465
3 SO 25.5

4 so 1000
100 px 0.0

2. Tally Cards

ts 1.33E+01 1.35E+01 1.373+01 1.39E+01 1.41E+01 1.43E+OI

1.45E+OI 1.47E+M 1.49E+OI 1.51E+OI 1.53E+OI 1.55E+OI

1.573+01 1.59E+01 1.61EUM 1.83E+OI 1.65EuM 1.673+01

1.69E+01 1.71E+01 1.73EKJ1 1.75E+01 1.773+01 1.79E+01
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1.81E+01

1.93E+OI

2.05E+OI
2.178+01

2.29EUM
2.41E+01

2.53E+01

2 .65E+01

2.773+01

2.89E+01
3.Om+ol

3.13E+01

3.2SE+OI

3.37s+01
3.49E+OI

3.61E+01
3.?3E+01
3.85E+01

3.97s+’01

4.09E+OI

nps 400000

1.33E+01

1.95E+OI

2 .078+01
2.19E+01

2.31E+01

2.43E+OI

2.55E+01
2 .673+01

2.79E+01

2 .91E+01
3 .03E+OI

3.15E+01

3.27s+01

3 .39E+OI
3.51E+01

3 .83E+OI
3 .75E+01
3 .87S+01
3 .99E+01

4 .lIE+O1

1.65E+OI
1.97E+CM

2.09E+01
2.2iE+Ol

2.33E+01

2.45EuM

2.573+01

2.66E+01

2 .81E+01

2.93E+01
3.05E+OI

3.17EWI

3.28E+OI

3.41E+OI
3.53E+01

3 .65E+01
3.77E+OI
3.S9E+01

4.OIEU)l

4.13E+OI

1.87E+Q1

i.99E+01

2.llE+O1
2.23E+OI

2.35FH’01
2.472+01

2.59EuM

2.71E+01

2.83E+01

2.95E+OI

3.07E+i)l

3.19E+01
3 .31E+CU

3.43E+M
3.55E+i)l

3.67S+01
3.‘79E+OI
3.91E+01

4.03E+OI

4.ISE+OI

1.89E+01
2 .OIE+O1

2.13E+01
2.25E+OI

2.373+01
2 .49E+01

2 .61E+01

2 .73E+OI

2 .85E+OI

2 .978+01

3.09E+01

3.21E+OI

3 .33E+OI

3.46E+01
3.57E+01

3.69E+OI
3 .81E+01
3 .93E+01

4 .05E+01

1.91E+01
2 .03E+OI

2.15E+01
2.273+01

2.39E+01
2.61E+01

2.63E+OI

2 .75E+01

2 .873+01

2 .99E+01

3 .IIE+O1

3 .23E+OI

3 .35E+01

3.47E+OI

3.59E+01
3 .71E+OI
3 .83E+01
3 .95E+01

4 .073+01

J. Aluminum 0.9 mfp Input Deck

Al Sphere with 0.9 I!.F .P. EIDF/B-VI
1 1 -2.70 -1 -3

2 1 -2.70 1 2 -3

3 2- .001288 1 -2 -3

4 2- .m1288 3 -4

5 04

1 px -.64
2 X 0.0 1.42 8.94 1.88S

3 S0 6.94

4 so 1000

100 px 0.0

imp:n 1 3r O
----------<Source Csrds>--— ------

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

f5x:n -662.7 362.6 0
ts 1.33E+OI 1.35000S+01 1.37000E+OI 1.38000S+01 1.41OOOE+O1 1.43000E+01

1.45E+OI 1.47000E+01 1.49000E+01 1.51OOOE+O1 1.53000EUM 1.55000E+01

1.573+01 1.58000S+01 1.61000E+QI 1.63000E+Q1 1.65000E+01 1.67000E+01

1.68E+01 1.71000S+01 1.73000E+01 1.75000E+01 1,77000E+01 1.78000E+01

1.81E+01 1.63000E+OI 1.85000Eu31 1.87000E+01 1.88000E+01 1.91OOOE+O1

1.93E+OI 1.95000E+OI 1.97000E+01 1.98000E+OI 2.O1OOOE+O1 2 .03000E+01

2.05E+01 2.07000E+01 2.08000E+Q1 2.11OOOEWI 2.13000E+Q1 2.16000E+01
2.173+01 2.19000S+01 2.21OOOE+O1 2.23000E+01 2.25000E+01 2.27000E+01

2.28E+01 2.31000E+01 2.33000E+01 2.35000Eu31 2.37000E+OI 2 .3SUIOOE+OI
2.41E+OI 2.43000E+OI 2.45000Eu31 2.47000EtOl 2.49000E+01 2 .51000E+01
2.S3E+01 2.55000E+01 2.5700W.+01 2.58000E+01 2.61OOOWOI 2.63000E+01

2.65S+01 2 .67000S+01 2.68000E+OI 2.71OOOE+O1 2.73000E+01 2 .75000E+01

2.77E+OI 2.79000E+OI 2.81000E+01 2.83000E+01 2.85000E+01 2 .87000E+01

2.89E+01 2.91OOOE+O1 2.93000E+OI 2.95000E+01 2.9?OOOE+OI 2 .99000E+01

3.OIE+O1 3 .03000E+01 3.05000E+01 3.07000E+01 3.09000E+01 3 .lIOOOE+O1

3.13E+01 3.15000E+01 3.17000E+01 3.19000E+CJI 3.21OOOE+O1 3 .23000E+01
3.25E+01 3.27000E+01 3.29000E+01 3 .31OOOE+O1 3 .3MOOE+01 3 .36000E+01
3 .37S+01 3 .39000S+01 3.41OOOEUM 3.43000Eu21 3.45000E+01 3 .47000E+01

3 .49E+M 3.51OOOE+OI 3.53000Eu31 3.55000E+iM 3.57000E+OI 3.58000E+OI
3 .61E+01 3.63000E+OI 3.65000E+01 3.670WE+OI 3.68000E+01 3 .71000E+01

3.73E+01 3 .76000E+01 3.77000S+01 3.7801XIE+OI 3.81OOOE+O1 3 .83000E+01

3.65E+OI 3.87000E+01 3.8MOOE+01 3.91OWE+O1 3.93000E+QI 3 .95000E+01

3.973+01 3 .88000E+OI 4.O1OOOE+O1 4.03000E+01

de5 lin 1.6 2.0 13i 16.0

df5 U.n 0,002,264.104.704.85 4.854.70 4.3)

127



4.25 4.05 3.85 3.65 3.55 3.60 3.7S 3.85

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

flSx:n -662.7 362.6 0

tls lS.S 17.6 24.9 39.1

de15 I.in1.6 2.0 13i 16.0
dflS lin 0.00 2.25 4.10 4.704.85 4.85 4.70 4.30

4.2S 4.05 3.86 3.6S 3.55 3.60 3.75 3.65
c
c EIDF/B-VI

ml 13027.60c 1.0
Zm2 7014.60c - .788S

6016.60c -.2115
cnt:n 39.1 1.6

print

prdmp 2j 1

nps

A.

1.

1
2
3

4

100

2.

ts

nps

K.

Aluminum 2.6 mfp

Geometry Cards

px -.64

X 0.0 1.42 25.5 3.485
so 25.50

so Iwo

px 0.0

Tally Cards

1.35E+01
1 .473+01

1.59E+OI
1.71E+01

1.63E+OI

1.95E+01

2.073+01

2.19E+01

2 .31E+OI

2.43E+01
2.55E+01

2 .67E+OI

2.79E+OI
2.91E+01
3.03E+OI
3.15E+01
3.27E+01
3 .39E+OI

3.51E+OI

3 .63E+OI

3 .76E+01
3 .873+01

3.99E+OI

1.37000E+01
1.49000E+OI

1.61OOOE+OI
1.73000E+OI

1.85000E+01

1.97000E+01

2 .OBOOOE+O1

2.2101XIE+01

2.330COE+01

2.45000E+01
2.57000E+01

2.690WE+OI

2.81000E+01
2.93000E+01
3 .OSOWE+O1
3.17000E+01

3.29000E+OI
3.41OOOE+OI

3.53000E+01

3 .65000E+01

3 .77000E+OI
3.89000E+OI

4.OIOOOE+OI

1.39000E+OI
1.S1OOOE+OI

1.63000E+01
1.7W30E+01

1.87000E+01

1.9BOOOE+01

2.11OOOE+O1

2.230@3E+Ol

2.35000E+01

2.47000E+01
2.5SO@3E+Ol

2.71000E+01
2.83000E*1

2.9SOOOE+01
3.070~Eu21
3.IWOOE+O1
3.31OIXIEW1
3.43000E+OI

3.S5000E+01

3.67000EMI

3 .7SOOOE+01
3.91000E+01

4.030COE+OI

1.41OOOE+OI
1.S3000E+01

1.6SOOOE+01
1.77000E+01

1.89000E+OI

2.O1OOOE+OI

2.13CWE+01

2.25000EM1

2.37000E+01

2.48000E+01
2.61OOOE+OI

2.7300QE+OI

2.85000EW1
2.97000E+01
3 .08000E+01
3.21OCX3EU)1
3.330ME+OI
3.4SOOOE+OI

3.57000E+OI

3.680WEWI

3.81OOOE+O1

3 .93000E+01

4.0600QEM1

1.43000EUM
1.55000E+01

1.67000E+Q1
1.78000EWI

1.91OOOE+O1

2.03000E+OI

2.15000Eu31

2.27000E+01

2.39000E+01

2.51OOOE+61

2.63000E+OI

2.76000E+OI
2.87000E+OI

2.99000EKM
3.11OOOE+O1
3.23000Eu31

3 .35000EM1
3 .47000EN1

3.59000E+QI

3 .71OOOE+O1

3.63000E+01
3.9SOOOE+01

4.07000E+OI

1.45000E+01
1.57000E+01

1 .68000E+01
1 .81OOOE+O1

1.93000E+01

2 .05000E+OI

2.17000E+OI

2 .29000E+01

2 .41000E+01

2 .53000E+01
2 .65000E+OI

2 .77000E+01

2 .89000E+OI
3 .O1OOOE+O1
3 .13000E+01

3 .26000E+OI
3 .37000E+01
3 .48000E+01

3 .61OOOE+O1
3 .73000E+01

3 .85000E+01
3 .97000E+OI

4 .09000E+OI
4.llE+OI 4.13000E+OI 4.15000E+01
4WOCQ

Titanium 1.2 mfp Input Deck

Ti Sphere with 1.2 H.F .P. BEDF/B-VI

1 1 -4.54 -1 -3
2 1 -4.54 1 2 -3

3 2- .001288 1 -2 -3
7 2- .001288 3 -4
8 04
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1 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 3X o
‘---------< SOOXCO Cerds>----------

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

f5x:n -862.7 382.6 0
t5 1.3iE+Ol 1.33E+OI 1.35E+01 1.372+01 1.39E+OI 1.41E+01

1.43E+OI 1.45E+OI 1.47EM1 1.49E+01 1.61E+01 1.S3E+01

1.55E+OI 1.673+01 1.69E+01 1.61E+01 1.63E+01 1.85E+01
1.872+01 1.69E+01 1.71EiQ1 1.733+01 1.75E+01 1.773+01

i.79E+01 1.81E+OI 1.63E+01 1.8SE+01 1.873+01 1.89E+01
1.91E+W 1.93E+OI 1.9SE+01 1.973+01 1.99E+01 2.OIE+O1
2.03E+01 2 .05E+01 2.07E+01 2.09E+01 2.llE+O1 2.13E+01
2.153+01 2.173+01 2.19E+01 2.21E+Ol 2.23E+OI 2.25E+OI
2.273+01 2 .29E+(M 2.31E+01 2.33E+01 2 .35E+01 2 .373+01

2.39E+01 2 .41E+01 2.43E+01 2.45E+01 2 .473+01 2.49E+OI
2.51E+01 2 .53E+01 2.55E+01 2.573+01 2.59E+01 2 .61E+OI

2.63E+01 2 .65E+01 2.673+01 2.69E+01 2 .71E+01 2 .73E+OI
2.75E+01 2 .773+01 2.79E+01 2.81E+01 2 .83E+01 2 .85E+01
2.87E+OI 2.89E+OI 2.91E+OI 2.93E+01 2 .95E+OI 2 .973+01

2.99E+01 3 .OIE+OI 3 .03E+M 3.05E+01 3 .073+01 3 .09E+01

3.llE+O1 3 .13E+01 3.15E+OI -3. 173+01 3 .19E+OI 3 .21E+01

3.23E+01 3.2SE+01 3.27E+01 3.29E+01 3 .31E+01 3 .33E+01

3 .35E+OI 3 .373+01 3.39E+01 3.41EW)1 3 .43E+01 3.45E+01

3.473+01 3 .49E+01 3.5iE+Ol 3.53E+OI 3 .S53+01 3.57E+01

3.59E+01 3 .61E+01 3.63E+01 3.65E+01 3 .672+01 3 .69E+OI

3 .71E+01 3 .73E+01 3 .75E+OI 3.773+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+OI 3.98E+01 4.OIE+O1 4 .03E+OI 4 .05E+OI

4.072+01 4 .09E+01
de5 lin 1.6 2.0 13i 16.0

df5 lin 0.00 2.25 4.104.704.85 4.85 4.70 4.30
4.25 4.05 3.85 3.65 3.55 3.60 3.7S 3.85

fc15 Pilot B detector response function, 765.2 cm flightpath, 30 degrees.
f15x:n -662.7 362.6 0
tls 15.6 17.5 24.9 39.1
de15 lin 1.6 2.0 13i 16.0

df15 lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.3o
4.25 4.05 3.85 3.65 3.S5 3.60 3.75 3.65

c

c EBDF/B-VI

ml 22000 .60c 1.0

m2 7014.60c -.7885

6016.60c -.2115
cnt:n 39.1 1.6

print

nps 200000

prdmp 2j 1

A. Titanium 3.5 mfp

1. Cell Cards

129

Ti Sphere uith 3.6 H.F .P. EIDF/B-VI
1 1 -4.54 -1 -3

2 1 -4.54 1 2 -3

3 2- .001288 1 -2 -3

4 2- .001288 3 -4

5 04



2. Geometry Cards

1 px -.64

2 x 0.0 1.42 25.S 3.435
3 so 25.5

4 so 1000

100 px 0.0

3. Tally Cards

ts 1.35000E+01

1.45000E+01
1.47000Eu31
1.67000E+01

1.69000E+01
1.69000E+01

1.71OOOE+OI

1.B1OOOE+O1

1.B3CWE+01

1.93000E+01
i .95000E+01

2 .05000E+OI

2.07@30E+Ol

2.17&OE+Ol

2.19000E+01

2.29000E+OI
2 .31OOOE+O1

2.41OOOE+O1
2.43000E+OI

2.53000E+01

2 .S5000E+01
2 .65000E+01
2.67000E+01

2 .77000E+01

2 .78000E+01

2 .89000E+01

2 .91OOOE+O1

3.OIOOOEUI1
3 .03000E+01

3 .13WOE+01
3.15000E+OI

3.25000E+01

3.27000E+OI
3.37000E+OI

3 .39000E+01
3.49C#E+Ol

3.51CS)OE+01

3 .61OOOE+O1

3.63000E+01
3.73000E+OI

3 .75000E+Oi
3 .85000E+01
3.871XIOE+01

3.97000E+01
3 .38COOE+01

4 .09000E+01
nps wool)

i .37000E+01

1.49000E+01

1.61000E+OI

1.73000E+OI

1.65000E+OI

1.97000E+OI

2.08000E+01

2.21OOOE+OI

2.33000E+OI

2.45000E+01

2.57000E+01

2.69000E+01

2 .81000E+01

2.93000E+01

3.05000E+OI

3.17000E+OI

3.29000E+OI

3 .41000E+01

3.S3000E+OI

3.65000E+01

3 .77000EUM

3.89000E+01

4.OIOOOE+OI

1.39000E+01

1.51OOOE+OI

1.63000E+OI

1.75000E+01

1.87000E+OI

1.88000E+01

2.I1OOOE+O1

2.23000E+Ol-

2.35000E+01

2.47000E+OI

2.59000E+OI

2.71000E+OI

2.33000E+OI

2 .950WE+01

3.07000E+01

3.19000E+01

3.31OOOE+O1

3.43000E+01

3.55000E+01

3.67000E+01

3 .79000EW1

3.910@3E+Ol

4.030COE+01

1.41OOOE+OI

1.63000E+OI

1.65000EW1

1.77000E+OI

1.89000E+01

2.O1OOOE+OI

2.13000EuM

2.25000E+01

2.37000E+OI

2.49000E+01

2 .61000E+OI

2.73000E+01

2.85000E+OI

2.97000E+01

3.08000E+01

3.21OOOE+O1

3.33000E+01

3.4SOOOE+Q1

3.57000E+01

3.69000E+OI

3.81000E+OI

3 .930WE+01

4.05000E+01

1.43000E+OI

1.55000E+01

1.67000E+01

1.78000Eu31

1.91000EW1

2.030CQE+OI

2.15000E+01

2.27000E+OI

2.39000E+01

2.51000Eu31

2.63000E+01

2.75000E+OI

2.87000E+01

2.92030E+W

3.IIOOOE+OI

3.23000E+OI

3.35000E+01

3.47000EWI

3.5WME+OI

3 .71000E+01

3 .83000E+Q1

3.95000EWI

4.07000E+CM

L. Iron 0.9 mfp Input Deck

Fe Sphere with .9 H .F.P. EIDF/B-VI

1 i -7.85 -1 -3

2 1 -7.85 1 2 -3

3 2- .001288 1 -2 -3
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42 -.0012883 -4

5 04

1 px -.475

2 X 0.0 1.11 22.3 2.67
3 SO 4.46

4 so 1000
100 px 0.0

imp:n 1 3r O
----------<Source Cards>----------

fc5 YE213 detector response function, 766.0 cm flightpath, 30 degrees.
f5x:n -683.4 363 0

ts 1.373+01 1.38000E+01 1.41000E+QI 1.43000E+01 1.4SOOOE+01 1.47000E+OI

1.49E+OI 1.51OOOE+O1 1.S3000EUM 1.55000E+OI 1.57000EuM 1.WOOOE+O1

1.61E+01 1.83000E+01 1.65000E+Q1 1.67000E+01 1.68000E+01 1.71OOOE+O1
1.73E+01 1.75000E+01 1.77000E+Q1 1.790CQE+OI 1.81OOOE+O1 1.33000E+OI
1.85E+OI 1.87000E+01 1.89000E+01 1.91000E+01 1.93000E+01 1.9SOOOE+01

1.973+01 1.89000E+OI 2.O1OOOE+W 2.03000E+OI 2.05000E+01 2 .07000E+01
2.08E+01 2.11OCNIE+O1 2.13000E+Q1 2.15000E+01 2.17000E+01 2.13000E+01

2.21E+OI 2.23000E+01 2.25000E+OI 2.27000E+OI 2.28000EuM 2 .31OOOE+O1

2 .33E+01 2.35000E+01 2.37000E+OI 2.39000E+01 2.41OOOE+O1 2.4WOOE+Oi

2.45E+01 2.47000E+01 2.48000E+01 2.S1OOOE+O1 2.63000E+01 2.55000E+01
2.57E+01 2.590CQE+01 2.61OOOE+O1 2.63000E+01 2.65000E+01 2 .67000E+01

2.69E+01 2.71OOOE+O1 2.73000E+OI 2.75000E+01 2.77000E+01 2 .78000E+01

2 .81E+OI 2.63000E+01 2.85000E+01 2.87000E+OI 2.89000E+Q1 2.91OOOE+O1
2.83E+01 2 .95000E+OI 2.97000E+01 2.98000E+OI 3.OIOOOE+O1 3 .03000E+OI
3.05E+01 3.07000E+01 3.08000E+CU 3.11OOQE+OI 3.13000EW1 3.15000E+01

3.l~+ol 3.19000E+OI 3-21000E+Ol 3.23400Eu31 3.25000EW1 3.27000E+oI
3.29E+01 3 .31OOOE+O1 3.33000E+01 3 .35000E+01 3.37000E+01 3 .38000E+OI

3.41E+OI 3.43000E+01 3.45000E+01 3.47000E+01 3.49000E+01 3.51OOOE+OI

3.53E+01 3.55000E+01 3.57000E4CM 3.S8000E+01 3.61OOOE+O1 3 .63000E+01

3.65E+01 3 .8700CIE+01 3 .69000E+01 3 .71OOOEM1 3 .73000E+Q1 3 .75000E+OI

3.T7E+OI 3 .79000E+01 3 .81OOOEW1 3.83003E+OI 3 .85000E+01 3 .87000E+OI

3.89E+01 3.91000E+OI 3.93000E+OI 3.95000E+OI 3.97000E+01 3 .98000E+01

4 .OIE+OI 4 .03000E+OI 4 .05000E*I 4.07000E+OI 4.08000E+01 4.11OOOE+O1

4.13E+01 4.15000E+01 4.17000E+OI

c 33213 low bias response function

de5 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.0 4.5 5.0 5.5 6.0 6.4 6.6 6.8 7.0
7.S 8.1 8.S 9.0 10.0 11.0 12.0 12.6 13.0

13.S 14.0 1S.0 16.0
df5 lin 0.00 1.46 1.86 2.26 2.S8 3.00 3.29 3.42

3.833.95 4.10 4.2S 4.33 4.39 4.40 4.374.28
4.1S 4.20 4.18 4.12 3.97 3.80 3.77 3.65 3.44

3.24 3.08 3.01 2.98 2.98 3.01 3.08 3.2S
fc15 IE213 detector, Ioa bias, 768.0 cm flightpath, 30 degrees.
flSx:n -663.4 383 0

tls 15.5 17.5 24.9 39.1
c EE213 10U bias response function

de15 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.0 4.S 5.0 5.5 6.06.46.6 6.87.0

7.S 8.1 8.S 9.0 10.0 11.0 12.0 12.5 13.0

13.5 14.0 15.0 16.0
dflS Ma 0.00 1.46 1.38 2.26 2.S8 3.00 3.29 3.42

3.63 3.9S 4.104.25 4.334.39 4.40 4.37 4.28
4.15 4.20 4.18 4.12 3.97 3.30 3.77 3.6S 3.44

3.24 3.06 3.01 2.88 2.88 3.01 3.08 3.25
c

c EHDF/B-vI
ml 280S4 .60c .0582600

26056.60c .6696640

260S7 .60c .0213400

26058.60c .0027160

8000.60c .012
250SS .60c .010

15031.60c .007
16032.80c .001
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m2 ‘7014.60c -.7885
8016.60c -.2115

cut:n 38.1 1.6
print
prdmp 2j 1
nps 200000

A. Iron 4.8 mfp

1. Cell Cards

Fe Suhere with 4.8 H .F.P. EIDF/B-VI

1

2

3

4

5

6

7

8
9

10

11

12

13

14

2.

1
2
3

4

5

6

7

100

3.

1 -7.8S -1 -3

1 -7.8S 1 2 -3
2- .001288 1 -2 -3

1 -7.85 -1 3 -4
1 -7.85 1 2 3 -4

2- .001286 i -2 3 -4
1 ‘7.85 -1 4 -S

1 -7.8S 1 2 4 -S
2- .001268 1 -2 4 -5
1 -7.85 -1 5 -6

1 -7.85 1 2 S -6
2- .CO1288 1 -2 5 -6

2- .001263 6 -7
07

Geometry Cards

px -.475
X 0.0 1.11 22.3 2.67
SO 6

so 12
SO 18

S0 22.3
so 1000

px 0.0

Tally Cards

imp:nll 122244488880

nps 400000

M. Lead Input Deck

Pb Sphere with 1.4 M .F.P. EYDF/B-VI
1 1 -7.9 1 -2 -3

2 2- .001288 2 -3 -9

3 1 -7.9 1 3 -4 -8

4 3 -11.3S (-1:4) (-5:-6:7) -8
5 1 -7.9 5 6 -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 1.98S

4 X 0.0 1.478 8.S 2.043
5 CX 8.87

6 px -.1
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7 px .1

8 SO 8.912

9 SO 8.97
10 so 1000

Im px 0.0

imp:n 1 6r O
‘---------< SOllrCS Caxds>----------

fc5 EE213 detector response function, 766.0 cm flightpath, 30 deg

f!ix:n -663.4 383 0
ts 1.39E+01 1.41OCQE+OI 1.43000EKM 1.45000E+OI 1.47000E+OI

1.SIE+O1 1.53000E+01 1.55000EuM 1.57000E+OI 1.59000E+01

1.63E+01 1.65000E+OI 1.670COE+01 1.68000E+01 1.71000E+01

1.75E+01 1.77000E+01 1.7800CIE+01 1.81OOOEWI 1.83000E+01
1.873+01 1.68000E+OI 1.91OOOE+O1 1.93000EW1 1.95000E+01
1.89E+OI 2.O1OCQE+O1 2.03000E+01 2.05000E+OI 2.07000E+OI
2,llE+OI 2.13000E+OI 2.150COE+01 2.17000E+OI 2.13000E+OI
2.23E+OI 2 .2SOOOE+01 2.27000Eu31 2 .28000E+01 2 .31OOOE+O1

2.35E+01 2.37000E+OI 2.38000E+01 2.41OOOEU31 2.43000E+01

2.473+01 2.49000EM1 2.51OOOE+O1 2.53000E+01 2.55000E+01

2.69E+OI 2.61OOOE+O1 2.6WME+01 2.65000E+01 2.67000E+01
2.71E+OI 2.7300QE+01 2.75000E+01 2.77000EM1 2.78000Eu31

2.63E+OI 2.85000E+OI 2.87000E+oI 2.88000E+OI 2.91OOOEUM

2.95E+OI 2.97000E+01 2.98000E+01 3.O1OOOE+O1 3.03000E+OI
3.07WOI 3.08000E+OI 3.I1OOOEKM 3.13000E+01 3.15000S+01

3.19E+01 3.21000E+01 3.23000EKM 3.26000E+01 3.27000E+QI

3.31E+01 3.33000E+OI 3.35000E+01 3 .37000E+01 3 .39000EuX

3.43E+01 3.45000E+01 3.47000E+01 3.48000E+OI 3.51000EuX
3.55E+01 3.57000E+OI 3.5%X0E+Ol 3 .610C0E+01 3.63000E+01

3.673+01 3.88000E+01 3.71000E+01 3 .73000E+01 3.75000E+01

3 .79E+01 3.81OOOE+O1 3.83000Eu31 3.85000E+01 3.87000E+01

3.91E+01 3.93000E+OI 3.9SOOOE+01 3 .97000S+01 3.99000E+iIl
4.03E+OI 4 .050cWE+OI 4.07000E+01 4.08000E+01 4.11OOOEUX

4.15E+01 4.17000E+01
c SE213 low bias response function
de5 lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.0 4.5 5.0 5.5 6.0 8.46.6 6.8 7.o
7.5 8.1 8.S 9.0 10.0 11.0 12.0 12.5 13.0

13.5 14.0 15.0 16.0

df5 lin O.CQ 1.46 1.86 2.26 2.58 3.00 3.29 3.42
3.63 3.96 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

3.243.06 3.01 2.98 2.98 3.01 3.08 3.25

fc15 33213 detector, 10U bias, 766.0 cm flightpath, 30 degrees.

Zisx:n -663.4 363 0

t15 15.5 17.S 24.9 39.1

c 33213 low bias response function

delS lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.5 2.75

3.0 3.5 4.04.5 5.0 6.5 6.0 6.4 6.6 6.87.0

7.5 8.1 8.5 9.0 10.0 11.0 12.0 12.S 13.0

13.5 14.0 15.0 16.0

df15 lin 0.00 1.46 1.86 2.26 2.58 3.00 3.29 3.42
3.63 3.95 4.104.25 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 2.86 2.96 3.01 3.06 3.25

c
c EI’DF/B-VI

ml 26054.60c .039788
26056.60c .629188

26057.60c .015092
26058.80c .001921

24050.60c .006700

24052 .60c .167580

24053 .60c .019000

24054.60c .004720

28068.60c .067346

28060.60C .021924
28081.60c .000849

rees.

1.48000E+OI

1.61OOOE+O1

1.73000E+OI

1.85000E+OI
1.97000E+OI

2.08000E+OI
2.21000E+OI
2.33000E+OI

2 .45000E+01

2.57000E+OI

2 .68000E+OI
2 .81000WOI

2 .93000EuM

3 .05000E+OI
3.17000E+OI

3.28000E+OI

3 .41000E+OI

3.53000E+OI
3.85000S+01

3.77000E+01
3 .89000EUM

4 .OIOOOE+OI

4.13000E+OI

133



28062.60c .003016
26CS34.60c .000764

14000 .60c .020
12000.60C .010

n12 7014.60C -.7885
3016.60C -.2115

ms 82206.60c .241
82207. 60c .221

82208. 60c .524

cut:n 39.1 1.6
print

pimp 2j 1
nps 200000

N. Water 1.1 mfp Input Deck

Uatar Sphere with 1.1 ILF .P. EIDF/B-VI

1
2

3

4

5

6
7

8
9
10

11
12

13

1
2

3

4

s

6

7

8

9

2: .00128S 2 -3-6

3 -7.9 2 3 -4 -6
3 -7.9 1 -2 -4

1 -1.0 1 4-s

1 -1.0 -1 -5

3-7.914 S-6
3 -7.9 -1 5 -6

2- .000001 1 6 -7
2 -.000001 -1 6 -7
3 -7.9 1 7 -8

3 -7.9 -1 7 -8

2- .001288 8 -9

09

px -.05

px -.025

x -.0!51.44 10.5 1.7

x -.0S 1.481 10.S 1.741

so 10.4s

so 10.50

SO 11.24

SO 11.28
so 1000

100 px 0.0

imp:n 1 llr O
----------<Source Cards>----------

fCS Pilot B detector response function,

fSx:n -663.0 377.0 0
ts 1.38E+01 1.40000E+OI 1.42000E+01

1.60E+01 1.52000E+01 1.540WE+OI
1.62E+OI 1.64000E+01 1.66400E+QI

1.74S+01 1.76000E+01 1.78000E+OI
1.66E+OI 1.88000E+01 1.90000E+01
1.98E+01 2.WOOOE+O1 2.02000E+OI

2 .1OE+OI 2.12000E+01 2.14000E+01
2.22E+01 2.24000E+OI 2.26000E+01

2 .342+01 2.36000E+OI 2.38000E+OI

2.46E+01 2.4SOOOE+01 2.50000E+OI

2.S8E+01 2.60000E+01 2.620cME+01

2.70E+01 2 .72000E+OI 2.74000E+OI

2 .82E+01 2.B4000E+01 2.8MxNE+01

2 .943+01 2 .S6000E+OI 2.96000E+01
3.ME+O1 3.08000E+01 3.lWOOE+O1

3.18E+01 3.200CQE+OI 3.220@3E+Ol
3 .30E+OI 3 .32000E+01 3 .34000E+01
3 .42E+OI 3 .44000E+OI 3 .48000E+01
3.64E+OI 3.360W)E+01 3.58MOE+01

3 .88E+OI 3 .6SOOOE+OI 3.70000E+01

764.0 cm flightpath, 30 degrees.

1.44000E+01

1.S8000E+01

1.68000E+Q1

1.80000E+01
1.92000E+01
2.04000E+01

2.16000E+01
2.28000E+OI

2.40000E+OI

2.52000E+01

2 .64000E+OI

2.78000EM1

2.B8000EMI

3.0000OE+OI

3.12000E+01

3.24000E+01
3 .S6000E+01
3 .4SOCX3E+01
3 .60000E+01

3 .72000E+01

1.46000E+Q1

1.58000E+01

1.70000E+01

1.82000E+01
1.94000E+01

2.08000E+01

2.16000Eu)1
2.30000E+OI

2.42000E+OI

2.54000E+01

2.6WOOE+01

2.78000E+01

2.90000E+01

3 .02000E+OI

3.14000E+OI
3.28000E+01
3 .38000EKM
3.50000E+01
3 .62000E+01

3 .74000E+01

1.48000E+01

1 .60000E+OI

1.72000E+01

1.84000E+01
1.96000E+01

2 .08000E+OI

2.20000E+01
2 .32000E+01

2.44000E+01

2 .56000Et01

2 .68000E+01

2 .80000E+01

2 .92000E+01

3 .04000E+01
3 .18000E+01

3 .28000E+01
3 .40000E+01
3.S2000E+OI
3 .64000E+01
3 .76000E+01
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3.78E+01 3.60000E+01 3.82000E+01 3.64000E+01 3.86000E+01 3 .86000E+01
3.80E+01 3.92000E+OI 3.84000E+oI 3 .9~OOEU31 3 .98000EWI 4 .0000OE+OI

4.02E+01 4 .040ME+OI 4 .06000E+OI 4.08000E+01
deS Ma 1.6 2.0 13i 16.0
dfS lia 0.00 2.25 4.104.70 4.8S 4.8S 4.70 4.30

4.25 4.0S 3.85 3.85 3.55 3.60 3.75 3.85

fcl!i Pilot B detector responxe function, 754 an flightpath, 30 degrees.

fl!ix:n -653.0 377.0 0

tls 15.5 17.5 24.939.1

de15 lin 1.6 2.0 13i 16.0

df15 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 3.66 3.60 3.75 3.85

c

c EM)F/B-VI
ml 1001 .60c .667

6016.60c .333
mz 7014.60c -.7665

6016.60C -.2116
m3 26054.60c .039766

260S6.60C .62918S

26057.60c .015092

260S8.60C .001921
24050.60c .006700
24052.60c .167530

24053.60c .019000

24054.60c .004720
28058.60c .0S7346

28~0.60c .021924

28061 .60c .000949

28W2.60C .003016

28064.60c .0W764

14000.60c .020

12C@0 .60c .010
cmt:n 50 1.6

print

prdmp 2j 1

nps 200000

A. Water 1.9 mfp

1. Geometry Cards

1

2

3

4
5

6
7

8
9

100

px -.741

px -.7

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 22.65
so 1000
px 0.0

2. Tally Cards

f5x:n -653.0 377.0 0
ts 1.323+01 1.34000E+OI

1.443+01 1.46000E+01

1.56E+01 1.66000E+01
1.68E+01 1.70000E+01

1.60E+OI 1.82000E+01

1.923+01 1.94000E+01

2.043+01 2 .06000E+01

2.16E+OI 2.16000E+OI

2.28E+01 2 .30000E+01

1.360C@EKJi

1.46000E+01

1.60000E+01
1.72000E+01

1.64000E+OI

1.96CKME+01

2.08000E+01

2.20000E+01

2.32000E+M

1.36000E+01

1.50000E461

1.62000Eu31
1.74000E+oI

1.860WE+OI

1.98000E+OI

2.1OOCX3E+O1

2.22000E+01

2 .34000E+01

1.40000EKU

1.52000E+01
1.64000EiQl

1.76000W31

1.86000E+01

2.OOOOOEM1

2.12000E+01
2.24000E+OI

2.36000E+OI

1.42000E+OI

1.54000E+OI
1.66000E+01
1.78000E+01

1.90000E+OI

2.02000E+01

2.14000E+01

2.26000E+01

2 .36000E+01

135



2.40E+OI
2.62E+Oi

2 .643+01

2.76E+OI

2 .86E+01

3.00E+M

3.126+01
3.24E+OI

3 .36E+01

3 .46E+OI

3 .60E+OI
3 .72E+OI

3.642+01

3 .96E+01

2.42000E+OI
2.54000E+OI

2.66000E+01
2 .78000S+01

2 .80000E+OI
3.02000E+OI

3.14000E+OI

3.26000E+OI

3 .36000Eu31

3.50000E+01
3.62000E+OI

3.74000W’01
3 .66000E+OI

3 .96000E+OI

2.44000E+OI

2.S~OOEWl

2.66000E+01

2.80000E+01

2.920@3EMM

3.04000E+01

3.16000E+OI
3.26000E+OI

3.400CSIE+OI

3.520006+01

3.640C@E4m

3.76000E+01
3.66000Eu21

2 .460WE+01
2.56000E+01

2.70000E+OI

2.82000E+01

2.94000E+OI
3.06000EMI

3.16000E++M

3 .30000E+01

3 .42000E+OI

3.S40006+01
3 .660mE+ol

3 .76000E+OI
3 .90000E+OI

2.48000EKM
2.60000EWI

2.72000E+OI

2.84000E+01

2.96000E-KM
3.06000E+01

3.20000E+OI

3 .320006+01

3 .44000E+M

3.5SCX30EWI
3.66000E+01

3.80000E+01
3 .92000EM1

2 .50000E+OI
2.62000E+OI

2 .74000E+01

2 .86CJOOE+01
2 .93000E+01

3 .IOOOOE+O1

3 .220006+01

3 .34000E+OI

3.46000E+OI

3 .58000E+01
3 .70000E+01

3 .82000E+01
3 .94000E+OI

o. Heavy Water 1.2 mfp Input Deck

Heavy Water Sphere with 1.2 H.F .P. EIDF/B-VI

1
2

3

4

5

6

7

8

9

10
11

12

13

1

2

3
4

5

6

7
8

9

100

2- .CO12i8 2 -3 -6

3 -7.9 2 3 -4 -6

3 -7.9 1 -2 -4
1 -1.105 1 4 -5

1 -1.105 -1 -5

3 -7.9145-6

3 -7.9 -1 S -6

2- .000001 1 6 -7

2- .000001 -1 6-7

3 -7.9 1 7 -8

3 -7.9 -1 7 -8

2- .001288 8 -9

09

px -.05

px -.025

x -.05 1.44 10.5 1.7

x -.05 1.481 10.5 1.741

so 10.48
so 10. so
SO 11.24
SO 11.28

so 1000

px 0.0

iq:n 1 Ilr O
----------< Son.rceCerds>----------

fc5 Pilot B detector respmse fnnct ion, 765.2 cm flightpath, 30 degrees.

f6X:n -662.7 382.6 0

ts 1.42E+OI 1.443+01 1.466+01 1.48E+OI 1.50E+01 1.526+01
1.542+01 1.56E+OI 1.58E+01 1.60E+OI 1.628+01 1.64E+01

1.66E+01 1.68E+01 1.70E+OI 1.723+01 1.742+01 1.76E+OI

1.78E+OI 1.80E+OI 1.82S+01 1.842+01 1.66E+01 1.88E+01
1.90E+01 1.92E+OI 1.%6+01 1.966+01 1.98E+01 2 .00E+O1

2.028+01 2 .04E+01 2.06E+01 2.08E+OI 2.IOE+O1 2.12E+OI
2.142+01 2 .16E+OI 2.18E+01 2.20E+01 2.222+01 2 .242+01

2.26E+OI 2 .28E+OI 2.30E+OI 2.322+01 2 .34E+01 2 .36E+01
2.38E+01 2 .40E+OI 2 .42E+01 2.443+01 2 .46E+01 2 .48E+01

2.50E+01 2.S2E+01 2.543+01 2.56E+01 2 .58E+01 2.60E+OI

2.62S+01 2 .64E+01 2.46Eu)I 2 .68E+01 2.70S+01 2 .72E+OI
2.743+01 2 .76E+01 2.78E+01 2.60E+01 2 .82E+01 2 .84E+01

2.66E+01 2 .66E+01 2.80E+01 2.92H01 2 .942+01 2 .86E+OI

2.98E+01 3 .00E+O1 3.02E+OI 3.042+01 3 .06E+01 3 .08E+OI

3.1OE+O1 3 .12E+01 3.143+01 3.166+01 3.18E+01 3.206+01
3.22E+01 3.24E+01 3.26E+01 3.28E+01 3 .30E+OI 3 .32E+OI

3.343+01 3 .36E+OI 3 .36EM1 3.40E+OI 3 .422+01 3.446+01

3 .46E+01 3 .48E+01 3.50E+OI 3.52E+01 3.54S+01 3 .566+01

3.58E+01 3 .606+01 3.62S+01 3.64E+Q1 3 .66E+01 3 .68E+01
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3.70E+OI 3 .72E+01 3.743+01 3.76E+01 3 .78E+01

de5 lin 1.6 2.0 13i 16.0

di% Iin 0.00 2.25 4.10 4.704.85 4.85 4.70 4.30
4.25 4.0S 3.85 3.6S 3.55 3.&J 3.7S 3.85

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

215x:n -662.7 362.6 0

tls 15.5 17.5 24.939.1
de15 lin 1.6 2.0 13i 16.0

df15 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 3.65
c

c EIDF/B-VI

ml 1002.60c .667

8016.60c .333
m2 7014.60c -.7885

8016.60C -.2115

n13 26054.60c .039788
26056.60c .629188

26057.60c .015082
26058.60c .001921

24050 .60c .006700
24052 .60c .167560

24053.60c .019000
24054.60c .004720

28058.60c .057346

28060.60c .021924
28061.60s .000949

26062.60c .003016
26064.60c .000764

14000.60c .020

12000.60c .010

cnt:n 50 1.6

primt

prdmp 2j 1

nps 200000

A. Heavy Water 2.1 mfp

1. Geometry Cards

1
2

3
4

5
6
7

8
9

100

px -.741
px -.7
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.S5

so 1000

px 0.0

2. Tally

ts 1.42E+OI

1.543+01

1.66E+OI

1.78E+01
1.90E+01

2.023+01
2.143+01

2.26E+01
2.38E+01
2.50E+01
2.62E+01

2.743+01

Cards

1 .443+01
1.56E+01

1 .68E+OI

1 .80E+01
1.92E+01

2.04E+01

2.16E+OI

2.28E+01
2.40E+01

2.62E+01
2.64E+OI

2.76E+01

1.46E+01
1.56E+OI

1.70E+OI

1.826+01
1.943+01

2.06E+01
2.18E+OI

2.30E+OI
2.42E+01

2.543+01
2.66E+01

2.78Ew1

1.46E+OI

1.60E+01

1.723+01

1.842+01
1.96E+OI

2.08EiQl

2.20E+01
2.32E+01
2.443+01

2.!56E+01
2.88E+01

2.80E+01

1.50E+01

1.623+01

1 .743+01
1.86E+01
1.98E+01

2.10E+O1
2.22E+01

2 .343+01
2 .46E+01

2.58E+01
2 .70E+01

2 .826+01

1.52E+01

1.643+01

1.76E+01

1.88E+01
2.00E+O1

2.12E+OI
2 .24E+OI

2 .36E+W
2 .48E+01

2 .60E+01
2 .72E+OI

2 *MEW
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2.86E+OI
2.98E+01

3.IOE+O1
3.223+01

3.343+01
3.46E+OI

3.58E+01

3.70E+01

3.82E+OI

3.94s+01
4.06E+OI

2 .88E+OI
3.00E+O1
3.12E+01
3.24E+OI
3.38E+01
3 .48E+OI

3.60E+01

3 .72E+01

3.848+01

3 .96E+OI

4 .08E+M

2.90E+OI
3.02E+OI

3.143*1
3.26E+01

3 .3SE+OI
3.SOE@l
3.62E+Q1

3.742+01

3.86?H’01

3.88E+01

2.92E+CU
3.04s+01

3.16E+01
3.28E+01

3.40E+OI
3.52s+01

3.643+01

3.76EuM

3.88E+OI

4.OOEU21

2 .942+01

3 .06E+01
3.163+01
3 .30E+OI

3 .423+01
3.543+01

3 .662+01

3.78E+01
3 .90E+01

4 .02E+OI

2.96E+01
3 .08E+01

3 .20E+01
3 .32E+OI

3 .44E+OI
3.56E+OI
3 .68E+OI

3.80E+OI

3 .92E+01

4.04E+OI

P. Polyethylene 0.7mfp Input Deck

Polyethylene Sphere with 0.8 ll.F.P EEDF/B-VI

i 2- .001288 -1 -2

2 2- .001288 i -2

3 2: .0012s6 1 2 -3 -4

41 -.92 -1 2 -4

5 1- .92123-4

6 2- .001288 4 -S

7 05

1 px -.1

2 S0 8.94

3 X 8.84 2.345 16.S0 3.465

4 SO 16.6
5 so 1000

100 px 0.0

imp:n1 Sr o
‘--------_CSOIUCe Cexds>----------
fc5 Pilot B detector response function, 754.0 cm flightpath, 30 degrees.

fsx:n -653.0 377.0 0
ts 1.30E+OI 1.320WE+01 1.34000EUM 1.36000E+OI 1.3BOOOE+OI 1.40000E+01

1.42E+OI 1.44000E+01 i.460WE+01 1.48000E+OI 1.50000E+01 1.S2000E+01

1.S4E+01 1.S6000E+01 1.S8000E+01 1.60000E+01 1.62000E+01 1.64000E+01
1.66E+OI 1.6SOOOE+01 1.7CMOE+01 1.72000E+OI 1.74000E+01 1.76C@OE+01

i .78E+01 1.80CXME+OI 1.82000E+01 1.84000E+01 1.86000E+OI 1.8BOOOE+OI
1.BOE+OI 1.92000E+01 1.940CK3E+01 1.96000E+01 1.98000E+OI 2 .0000OE+O1

2.02E+OI 2.04000E+01 2.06000E+01 2.OSOOOE+OI 2.1000OE+O1 2.12000E+OI

2.143+01 2.160WE+01 2.18000E+Q1 2.20000EMI 2.22000EM1 2.24000E+OI

2.26E+OI 2.28000E+01 2.30000Eu31 2.32000E+01 2.34000E+01 2.36000E+01

2 .3BE+01 2.40000E+01 2.42000E+OI 2.44000EUM 2.46000E+01 2 .46000E+01

2.50E+01 2.52000E+OI 2.54000E+01 2.56000E+01 2.5SOOOE+01 2 .60000E+01

2.62E+01 2.64000E+01 2.66000E+OI 2.86000Eu31 2.70000E+01 2 .72000E+01
2 .74E+01 2.76000E+01 2.7SOOOE+01 2.80000E+01 2.82000E+01 2 .84000E+01

2 .66E+01 2.S8000E+01 2.900WE+01 2.92000E+01 2.94000E+01 2 .96000E+01
2.93E+01 3.000fXIE+Ol 3.02000Eu31 3.04000E+01 3.06000E+01 3 .08000E+OI

3.10E+OI 3.12000E+01 3.14000E+01 3.16000E+OI 3.18000E+OI 3 .20000E+01
3.22E+OI 3.24000E+01 3.26000E+01 3.28000E+OI 3 .30000E+01 3 .32000E+01
3.34E+OI 3.36000E+01 3.3SOOOEW1 3.40000E+OI 3 .42000E+01 3 .44000E+01

3 .46E+OI 3.48000E+01 3.50000E+01 3.52000E+OI 3.54000E+01 3 .56000E+OI
3.58E+01 3.60000E+01 3.62000E+01 3.64000E+01 3.66000E+01 3 .66000E+01

3 .70E+01 3.72000E+01 3.740@3EUM 3 .76000E+OI 3 .76000E+OI 3 .80000E+OI

3 .82E+01 3 .S4000E+01 3.86000E+01 3 .86000E+OI 3.90000E+01 3 .92000E+OI

3 .842+01 3 .B6000E+01 3.96000E+OI

de5 lin 1.6 2.0 13i 16.0
ds% lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.25 4.05 3.85 3.6S 3.SS 3.80 3.7S 3.85

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

f15x:n -653.0 377.0 0
tls 15.5 17.S 24.9 39.1

de15 lin 1.6 2.0 13i 16.0
dflS lin 0.00 2.25 4.10 4.70 4.85 4.85 4.70 4.30

4.2S 4.05 3.85 3.65 3.55 3.60 3.7S 3.85
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c

c EIDF/B-VI

ml l@31 .60C .667
6000 .60c .333

m2 7014 .60c -.7685

8016.60C -.2115

cnt:n 39.1 1.6

print

prdmp 2j 1
nps 200000

A. Polyethylene 3.0 mfp

1. Geometry Cards

1 px -.1
2 S0 8.94

3 x 8.84 2.34S 40.40 4.5

4 so 40.40

5 so 1000
100 px 0.0

2. Tally Cards

fc5 Pilot B detector response fumct ion,
f5x:n _662.5 382.5 0

t5 1.35E+01 1.37000E+OI 1.39000E+01

1.47E+OI 1.49000E+01 1.51OOOE+O1

1.59E+oI 1.61OOOE+OI 1.63WOEU31
1.71E+01 1.73000E+01 1.75000E+01
1.83E+01 1.85000E+01 1.87000E+01

1.9SE+01 1.97000E+OI 1.99000E+01
2.073+01 2.08000E+01 2.I1OOOE+O1

2.19E+OI 2.21000E+01 2.23000E+01

2.31E+OI 2.33000E+01 2.35000E+01
2.43E+01 2.45000E+OI 2.47000E+OI

2.55E+OI 2.57000E+01 2.S8WME+Q1

2 .673+01 2.69000E+01 2.71OOOEKM

2.79E+OI 2.81000E+01 2.83000E+01
2.91E+OI 2.93000E+01 2.95000E+01

3.03E+01 3.OSOOOE+O1 3.07000E+01

3.15E+01 3.17000E+01 3.19000E+OI

3.273+01 3.29000E+01 3.31000E+01
3.39E+01 3.41000E+01 3.43000E+01

3.51E+OI 3.53000E+01 3.55000EWI

3.63E+01 3.65000E+01 3.67000E@l
3 .7SE+01 3.77000E+01 3.79000E+01

3.873+01 3.89000E+01 3.91OOOE+O1
3.88E+01 4.O1OOOE+O1 4.03000E+01

fc15 Pilot B detector response fonction
f15x :n -662.5 362.5 0

nps 400000

765.0 cm flightpath, 30 degrees.

1.41000E+OI 1.43000EKM

1.63000E+OI 1.55000E+01

1.65000EiOl 1.67000E+OI

1.77000EKM 1.78000EuM
1.88000E+01 1.91OOOE+O1

2.OIOOOE+O1 2.03000E+01
2.13000E+01 2.ISOOOEU)l

2.25000E+01 2.27000EW1

2.37000E+OI 2.39000E+01

2.4801XIEM1 2.S1OOOE+O1
2.61OOOE+OI 2.63000EU31

2 .734YME+01 2 .75000E+01

2 .85000EUM 2.87000E+OI

2.97000E+01 2.99000E+01

3.08000E+OI 3.I1OOOEWI

3.21000E+01 3.23000E+01

3 .33000E+01 3.35000E+OI
3.45000E+01 3.47000E+01

3.57000E+OI 3.58000EtOl
3.68000E+OI 3 .71OOOE+W

3.81OOOE+O1 3.83000E+01
3.93000E+OI 3.95000E+01

4.05000E+01 4.07000E+OI

, 765.0 cm flightpath, 30

Q. Teflon 0.9 mfp Input Deck

1.45000E+OI
1.57000E+01

1.68000E+OI
1.81OOOE+O1

1.93000E+OI

2 .05000E+01
2.17000E+01

2.28000E+01

2.41OOOE+O1

2.53000E+01
2 .65000E+01

2 .77000E+OI

2 .89300E+01

3 .OIOOOE+OI

3.13000E+01

3.25000E+OI

3.37000E+01
3.4sOOOE+01

3.61OOOE+O1
3 .73000E+OI
3 .8SOOOE+01

3.97000E+01

4.09000E+01
degrees.

139

Teflon Sphere with 0.9 1!.F.P EM)F/B-VI

1 2- .001286 -1 -2

2 2- ,001288 1 -2

3 2- .001266 1 2 -3 -4
4 1 -2.22 -i 2 -4
5 1 -2.22 1 2 3 -4
6 2- .001286 4 -5
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1 px -.1
2 S0 8.94
3 X 8.84 2.345 16.S0 3.48S
4 SO 18.6
s so Iwo

100 px 0.0

imp:n 1 Sr O
----------<Son.rce Cards> —--------

fc6 Pilot B detector response function, 7S2.0 cm flightpath, 30 degrees.
f6x:n -651.3 376.0 0
ts 1.25E+OI 1.27E+OI 1.29E+01 1.31E+01 1.33E+M 1.35E+01

1.37S+01 1.39E+01 1.41E+OI 1.43E+01 1.45E+OI 1.473+01

1.49E+OI 1.51E+01 1.S3E+OI 1.55E+OI 1.57S+01 1.59E+OI

1.61E+OI 1.63E+OI 1.6SE+01 1.673+01 1.69E+01 1.71E+01

1.73E+OI 1.76E+OI 1.77E+OI 1.79E+OI 1.81E+01 1.83E+OI
1.8SE+OI 1.873+01 i .89E+OI 1.91E+01 1.93E+01 1.95E+OI

1.97S+01 1.99E+01 2.OIE+O1 2.03Eu31 2 .OSE+OI 2 .073+01
2 ,09E+01 2 .llE+O1 2.13E+01 2.15E+OI 2 .173+01 2 .19E+01

2.21E+01 2 .23E+OI 2.25E+01 2.27E+OI 2.29E+01 2 .31E+OI
2 .33E+01 2 .36E+01 2 .37E+01 2.39E+OI 2 .41E+01 2 .43E+01
2.45E+OI 2 .47E+OI 2.48E+01 2.51E+01 2.53E+OI 2 .55E+01
2.573+01 2.59E+01 2.61EUM 2.63E+OI 2.6SE+01 2 .673+01
2.69E+OI 2 .71E+01 2.73E+OI 2 .75E+01 2 .77S+01 2 .79E+01

2.81E+01 2 .83E+01 2 .85E+OI 2 .87EW1 2 .89E+OI 2 .91E+01

2 .93E+01 2 .9SE+OI 2.97E+OI 2.99E+OI 3 .OIE+OI 3 .03E+01

3 .OSE+OI 3 .073+01 3.09E+01 3.llE+OI 3.13E+OI 3 .15E+01

3.173+01 3 .19E+OI 3.21E+OI 3.23E+OI 3.25E+01 3 .273+01

3.29E+OI 3 .31E+OI 3.33E+01 3 .353+01 3 .373+01 3 .39E+01
3.41E+OI 3 .43E+01 3 .45E+OI 3.47E+01 3 .49E+OI 3.61E+01

3.63E+OI 3 .66E+OI 3.S73+01 3.59E+OI 3 .61E+OI 3 .63E+OI

3 .tME+O1 3 .67E+01 3.69E+01 3 .71E+01 3 .73E+01 3 .75E+01
3 .773+01 3 .79E+01 3 .81E+OI 3 .83E+01 3 .85E+01 3 .87W01

3.89E+01 3 .91E+01 3 .93E+01 3 .9SE+OI 3 .973+01 3 .99E+OI

4.OIE+O1 4 .03E+01 4.OSE+OI

deS li.n1.6 2.0 13i 16.0
dfS lin 0.00 2.25 4.10 4.70 4.8S 4.86 4.70 4.30

4.2S 4.0S 3.8S 3.65 3.55 3.60 3.75 3.85

fclS Pilot B detector response function, 752 an flightpath, 30 degrees.
f15x:n -651.3 376.0 0

t15 15.5 17.S 24.9 39.1
delS lin 1.6 2.0 13i 16.0
dflS lin 0.00 2.25 4.10 4.70 4.85 4.8S 4.70 4.30

4.25 4.05 3.8S 3.65 3.5S 3.60 3.7S 3.85
c

c EIDF/B-VI
ml 9019 .60c .667

6000 .60c .333
d 7014.60c - .783S

8016 .60c -.2115
cnt:n 39.1 1.6

print
prdmp 2j 1

nps 200000

A. Teflon 2.9 mfp

1. Cell Cards

Teflon Sphere with 2.9 H .F.P. EUDF/B-VI
1 1 -2.22 -1 -3
2 1 -2.22 1 2 -3
32 -.001288 1 -2 -3

4 2- .001288 3 -4
5 04
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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

imp:n 1 3X O

ts 1.34E+OI
1.463+01
1.S8E+01

1.70E+01
1.823+01

1.84E+01
2.06E+OI

2.18E+01

2.30E+01
2.423+01

2.543+01

2.66E+OI

2.78E+OI
2.90E+01
3 .023+01

3.143+01

3.26E+01
3.38E+OI

3.50E+01

3.623+01
3.743+01
3.863+01

3.963+01

4.10E+O1

nps 400000

1.36E+OI
1 .43E+OI

1.60E+01
1.72E+01
1.84E+OI

1.96E+01

2.08E+OI

2.20E+01

2 .32E+01

2.443+01

2.66E+01

2.68E+OI

2 .80E+01
2 .92E+OI

3 .043+’01

3.16E+01
3 .28E*OI
3.40E+01

3 .!52E+OI

3 .64E+OI
3.76E+W
3.38E+01

4.00E+OI

4 .12E+OI

1.33E+01
1.50s+01
1.62E+OI

1.743+01
1.86E+01

1.98E+01

2.10Eu2I

2.22E+01

2.343+01

2 .46E+OI

2.68E+01
2.70E+01

2 .82F.+01
2.94EiOl -

3.06E+01
3.18E+OI

3.30E+01
3 .42E+OI

3.Sa+ol

3.66E+01
3 .78E+01

3 .80E+OI

4.02E+01

4.14E+OI

1.40E+01
1.52E+01
1.64E+01
I.76E+01

1.88Eal

2.00E+O1

2.12s+01

2.243+01

2.36E+01

2.48E+01

2.60E+01
2.72E+OI

2.842+01
2.96E+01

3.08E+01
3.20E+OI

3.32EuM

3.44E+Q1
3.56E+01

3.68E+01
3.80E+01
3 .923+01

4.043+’01

4.16E+OI

R. Concrete Input Deck

Concrete Sphere with 2.0 M.F .P. ESDF/B-VI

1 2- .001288 -1 -3

2 2- .(%)12881 -3
3 1 -2.35 -1 3 -4
4 1 -2.35 1 2 3 -4
5 2- .W1288 1 -2 3 -4
6 2- .C@1236 4 -5
7 05

1 px -.1
2 x 6.1 1.9 21.0 3.0

3 so 5.1
4 so 21.0

5 so 1000

100 px 0.0

imp:n 1 Sr o
----------<Source Csrds>----------

1.423+01
1 .643+01
1.66E+01

1 .763+01

i .90E+01

2.028+01

2.143+01

2 .26E+01
2 .38E+OI

2.50E+Ol

2 .62E+OI
2.743+01

2.86E+OI
2.98E+01

3.10E+O1
3.223+01

3 .343+01

3 .463+01
3.58E+OI

3 .70E+01
3.823+01

3 .94E+OI
4 .06E+01

4.18E+OI

1.443+01
1.S6E+01
1 .68E+OI

1.80E+OI

1.92E+01

2.04E+01

2 .16E+01

2.28E+01

2.40E+01

2.52E+01

2.64E+01
2.76E+OI

2.88E+01

3 .00E+O1

3.12E+OI
3.243+01

3 .36E+OI

3.48E+01
3.60E+01

3 .72E+01
3.643+01

3.96E+01

4 .08E+01
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fc5 32213 detector response fnnction, 975.4 cm flightpath, 120 degrees.

fSx:n 487.7 844.7 5

ts 1.86E+01 1.B6000E+01 1.80000E+01 1.92000E+OI 1.94000E+Q1 1.96000E+01

1.88E+OI 2 .0000OE+OI 2.02000E+OI 2.04000E+01 2.06000E+01 2.06000E+OI

2.IOE+OI 2.12000E+01 2.14000E+01 2.16000E+01 2.13000E+OI 2.20000E+OI

2.22E+01 2.240@3E+Ol 2.26000E+01 2.2BOOOE+OI 2.30000Eu31 2 .32000E+01

2 .342+01 2 .36000E+OI 2.38000E+01 2.40WOE+01 2.42000E+01 2.44000E+01



2.46E+OI 2.46000S+01 2.SOOOOE+O1 2.S2000E+Q1
2.58E+OI 2.60000E+01 2.62000EMM 2.6MOOE+OI

2 .70E+01 2 .72000E+01 2.74000E+01 2 .7&300E+01

2 .82E+01 2.64000E+OI 2.88000E+OI 2.83000E+OI

2.843+01 2 .86000E+OI 2.960CM3E+01 3.OWCQE+OI

3 .06E+01 3.03000E+OI 3.1000OE+O1 3.12000E+01

3 .20S+01 3 .220U)E+01 3.24000S+01 3.28000E+OI
3 .32S+01 3.34000E+OI 3 .36000E+01 3.38000S+01

3 .44E+OI 3.460CXX+OI 3.43000E+01 3.SOOOOE+CI1
3.66E+OI 3.S8000E+OI 3.6CQOOE+01 3.62000E+OI
3.68E+OI 3.70000E+01 3.720C0E+Ol 3.74000EuX

3.60E+OI 3.820fME+Ol 3.840C@E+Ol 3.860CXM+01
3 .92S+01 3.34000E+OI 3.96000E+01 3.93000E+OI

4 .04E+OI 4.06000E+01 4.08000E+01 4.1000OEUM
4.16E+01 4.18000E+01 4.20000E+01 4.22000E+01

4.28E+01 4.30000E+01 4.32000E+W 4.340WE+01

4.40E+OI 4.42000E+OI 4.440C0E+Ol 4.46000E+OI
4.52E+01 4.64000E+01 4.56000E+OI 4.S6000S+01

4.64S+01 4.66000S+01 4.66000E+01 4 .70000EuM

4.76E+01 4.78000E+01 4.800ME+Ol 4.820CQE+01

4.63E+01 4.30000E+01 4.92000EW1

c XE213 low hiss respfmse function

deS lin 1.6 1.8 1.9 2.0 2.1 2.2 2.3 2.4 2.S 2.75

3.0 3.5 4.0 4.5 5.0 5.S 6.06.46.6 6.87.0
7.5 8.1 8.5 9.0 10.0 11.0 12.0 12.5 13.0

13.S 14.0 15.0 16.0
dfS lin 0.00 1.46 1.66 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
4.16 4.20 4.18 4.12 3.9? 3.80 3.77 3.65 3.44

3.24 3.06 3.01 2.98 2.983.01 3.08 3.25

c

c EmF/E-vI
ml 8016.60C .557

1001.60c .151

14000.60C .149
20000.60c .026

13027. ~C .032

6000 .60c .031

12000.60c .018
11023 .60c .013
26054.60c .0001914

26056.60c .0030268
26057 .60c .0000726

22000.60c .0033

25055.60c .0031
d 7014.60c -.788S

8016.60C - .211s
cut:n 50.0 1.6
print
prdmp 2j 1
nps 200000

2.54000E+OI

2.66000E+OI

2.76000E+01
2 .90000E+OI

3.02000E+01

3.16000E+01

3.26000E+01
3 .40000E+01
3.52000E+01
3 .64000E-IQ1
3.76000E+OI
3 .86000E+01
4.0000OE+O1

4.12000E+OI
4.24000E+01

4.36000E+01

4.46000E+01

4.60000E+01

4.72000E+01

4.84000E+01

2.56000E+01

2 .66000s+01

2 .80000E+01
2 .92000EuM

3.04000E+01

3 .12CJOOE+OI

3 .30000E+01
3 .42000E+OI

3 .54000E+01
3.66000E+01
3.76000E+01
3 .90000E+OI
4 .02000E+OI

4.14000E+01
4.26000E+OI

4 .33000E+OI

4 .SOOOOE+OI

4 .62000S+01

4 .74000S+01

4.86000E+OI
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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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