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MEASUREMENTS OF THE NEUTRON EMISSION SPECTRA FROM SPHERES OF

2
N, 0, w, 3u, 238, anp 2394, PULSED BY 14-MEV NEUTRONS

W. Webster and C. Wong

ABSTRACT
Inspired by new detector instrumentation that is insensitive to gamma-
ray background and improved deuteron-beam bunching and sweeping of the ICT
accelerator, we have measured the high-energy (2 < En < 15 MeV) neutron emission

235U, 238U, and

u. The targets were pulsed at the center by a nominal 14-MeV neutron source

spectra from spherical targets of nitrogen, oxygen, tungsten,
239
P
at the LLL time-of-flight facility. The neutron source was obtained from the
T(d,n)4He reaction with a pulsed 400-keV deuteron beam, produced by the LLL
ICT accelerator. Collimated scintillation detectors at 26° and 120° with
respect to the deutron beam and at flight paths from 7.5-9.8 m recorded the

»
neutron time-of-flight spectra.

INTRODUCTION

We present experimental data obtained as part of the continuing pulsed-
sphere program at Lawrence Livermore Laboratory (LLL). Measurements of neu-
tron emission spectra from spheres of liquid nitrogen, liquid oxygen, tungsten,
235U, 238U, and 239Pu were made with the NE213 detector. Tungsten was the
only new target material measured. The emission spectra from the other mater-
ials were measured several years ago with a Pilot-B detector. We presented
the older data for the liquid nitrogen and oxygen in the program summary (see
Ref. 1). The original 238U experimental data was published in graphical form
in Ref. 2.

For this study, we conducted a "good" geometry experiment with a 0.7-mfp

(mean free path) 235U hollow shell. Also, the time~of-flight spectra from a

0.7-mfp solid sphere of 239Pu, 0.7- and 1.5-mfp solid spheres of 235U, and

0.7- and 2.8-mfp solid spheres of 238U were remeasured with the new NE213
scintillation detectors and with the improved deuteron beam bunching and sweep-
ing. These high-energy emission spectra of the plutonium and uranium isotopes
complement the low-energy (1 keV-1 MeV) spectra obtained from these same spheri-
cal targets.3 The target-in/target-out emission spectra presented here are the

best measurements we have obtained to date from the LLL time-of-flight facility.
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EXPERIMENTAL METHOD ‘

The LLL neutron time-of-flight facility is described in detail in the
program summary.l Thus, we provide only a brief description of our experi-
mental apparatus and data-reduction techniques here.

Neutrons were produced at the center of the spherical targets by a 400-keV
deuteron beam impinging on tritiated titanium that had been deposited on a
tungsten disk. (See Fig. 1 for a schematic representation of the target
geometry.) The neutron source strength was monitored by a solid state
detector measuring the alpha particles associated with the T(d,n)4He reaction.
Because we used the target—in/target-out technique, only the relative neutron
production had to be determined. This value was obtained from the ratio of
total neutron counts in the detector to total number of alpha particles
detected during a target-out accelerator run. Thus, the relative neutron
source strength during the target-~in run is the product of the relative
neutron production and the integrated alpha count.

The neutron detectors were located in collimated ports in the concrete
walls of the target room. Our most recent experiments were conducted with
NE213 liquid scintillation detectors. The time-dependent gamma pulse that is
produced by inelastic collisions in the target was virtually eliminated by
pulse-shape discrimination. (For the original pulsed-sphere experiments, we
employed a Pilot-B detector without the gamma suppression feature and, as a
result, the strong gamma-ray pulse obscured a significant portion of the time-
of-flight spectrum.) In addition, the time-independent gamma background
that results from de-excitation gamma rays from neutron capture reactions is
considerably reduced with the NE213 detector system. This new detector with
the gamma suppression feature plus improved deuteron beam bunching and sweep—
ing has yielded data of considerably improved quality. For this reason, we
are repeating many of our earlier pulsed-sphere experiments.

The time-per—channel calibration was obtained by two different methods.
In the nitrogen, oxygen, tungsten, 235U shell, and 239Pu experiments, the
double-display mode was used. Here, one stop pulse was sent to the time-to-
amplitude converter for every two deuteron beam pulses on the tritiated target,
producing a double display of the neutron time-of-flight spectrum in the time
analyzer. (See Ref. 1 for details of the time-of-flight electronics.) The .

channel-time width was then determined by dividing the 400-ns period of the
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deuteron beam pulse rate by the number of time-analyzer channels that separate
the two neutron peaks in the target—out accelerator run,

This double-display method was not used in the measurements of the time-
of-flight spectra from the 0.7-mfp 235U and the 0.7- and 2.8-mfp 238U solid
spheres because the period was increased to 2 ms using the duo-plasmatron ion
source plus deuteron beam sweeping and bunching after acceleration to 400 keV
Thus, with a time resolution of 1.585 ns per channel, a double display could
not be obtained in the 512-channel time analyzer. Therefore, in these measure-
ments, we inserted a known time delay between the detector signal and the time
analyzer. The displacement (number of channels) of the gamma peak in a target-
out run was then used to determine the channel-time width.

We determined the time-zero calibration by disabling the gamma-
suppression circuitry for a short time during the target-out accelerator run.
Because the source-to-detector distance was accurately measured, the time-of-
arrival of the gamma pulse determined the origin time of the neutron pulse.

The linearity of the time vs channel number was determined by feeding
random pulses (generated by a NE213 detector viewing a 60Co gamma source)
into the time analyzer. Thus, if the width of each time channel is equal,
the same number of counts will be recorded in each channel. For our
experiments, this procedure verified the linearity of thc analyzer over all
channels in which the neutron time-of-flight data were recorded. It was
therefore unnecessary to correct measurements for nonlinearities in the time
analyzer.

We also determined the time-independent background count rate. The
time analyzer was adjusted so that there was a statistically significant
number of time-analyzer Fhannels between the time that corresponds to the low-
energy cut-off of the neutron detector and the arrival time of the next
14-MeV neutron pulse. The average count rate during this time period was
then a direct measurement of the time-independent background count rate in
the detector.

The neutron detectors were collimated. Therefore, the detector view
angle was essentially identical to the solid angle subtended by the target
spheres at the neutron source-to-detector distance. The NE213 neutron detec-
tors are described in detail in Ref. 1 and the neutron detection efficiencies
at the two detector threshold energies (1.6 and 2.2 MeV) employed in these

experiments are given in Table 1. Detector efficiency is expressed as Ag,
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where A is the cross-sectional area of the detector in square centimeters
and € is the detection probability.

Except for the tungsten spheres and the 235U shell, the dimensions and

atomic composition of the target spheres have been published elsewhere.l’3

However, for easy reference, these data are reproduced in Figs. 2-10.

EXPERIMENTAL RESULTS

Nitrogen and Oxygen. The time-of-flight data are the result of new

measurements with the gamma-insensitive NE213 detector system and the improved
deuteron beam bunching and sweeping. They thus supersede the data published
in the pulsed-sphere program summary.l Tables 2-~7 and Figs. 11-16 present
these new data in tabular and graphical form.

The extremely significant reduction of the gamma background and the
improved time resolution due to the better deuteron beam bunching are most
evident in the liquid oxygen data. The '"valley" between the elastic peak
and the onset of the first inelastic level (6.06 MeV) is an order of magnitude
lower in this experiment than in the original experiment. In addition,
the first few inelastic levels are clearly resolved in the 120° data where
the energy dispersion of the neutron source is significantly less than at the
26° view angle. We also conducted Monte Carlo neutron transport calculations
of the oxygen experiment using the best available evaluated neutron cross
sections for iron.4 Our results verify the established opinion that the
neutron count rate in the emission spectrum between the elastic peak and the
first inelastic level results from inelastic neutron scattering in the walls
of the stainless steel dewar.

Tungsten. These experiments were conducted to test the pre-equilibrium
nuclear model for a nonfissionable, high mass number element.5 They represent
a departure from the previous pulsed-sphere measurements because the spherical
targets were constructed such that the outer shell was the minimum thickness
target. Target material was increased by adding inner nested shells. Thus,
the number of target atoms per square centimeter at each detector view angle
was identical. The only remaining perturbation of the emission spectrum
was the relatively small beam-access hole in the shell and the small amount
(v 1%) of neutron scattering in the low-mass vacuum pipe and the tritiated
target assembly. Use of these spherical shells for the minimum-thickness

targets offered an additional advantage; it eliminated the uncertainties
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in the measurements that result from small errors in positioning the tritiated
target assembly. For example, a 0.3-cm axial displacement of the neutron
source in the 239Pu sphere will produce a 10% change in the number of target
atoms per square centimeter at the 120° view angle. (See Tables 8-15 and
Figs. 17-24 for the time-of-flight data for the 0.5-, 1-, 2-, and 3-mfp
tungsten spheres at the two detector locations.)

235

Uranium—-235. We conducted the 0.7-mfp U experiment to eliminate
the calculational ambiguities that resulted from the nonideal geometry of
the original experiment (conducted with a 3.15-cm outer radius solid sphere:
Fig. 7). 1In our most recent experiment, a 2.79-cm thick shell with a 3.15-cm
inner radius was pulsed at the center by the 14-MeV neutron source. As was
the case for the thin tungsten shells, this experimental geometry minimized
the ambiguity in the theoretical interpretations of the results. Also, the
emission spectra at 26° and 120° were determined primarily by the first-
collision emission cross sections at 15.0 and 13.6 MeV, respectively. The
235U neutron spectra are given in Tables 16 and 17 and are plotted in Figs.
25 and 26.

The measurements with solid spheres of 235U with outer radii of 3.15
and 5.94 cm complement the low-energy emission spectra (1 keV-1 MeV) from
these same spheres that were measured with a 6Li loaded glass scintillation
detector.3 Compared to the hollow-shell experiments, the geometry of these
solid sphere measurements was not optimal for testing differential scattering
cross sections. However, they do accurately determine the nonelastic scatter-
ing cross section at 15 MeV (6 = 26°) and the neutron multiplication of 235U
when pulsed by nominal 14-MeV neutrons. (See Tables 18-21 and Figs. 27-30 for
the experimental time-of-flight data).

Plutonium-239. Because of criticality and toxicity constraints, we

constructed the plutonium target as a solid ball with a welded stainless steel
enclosure. The dimensions and isotopic compositions of the plutonium and the
steel container are illustrated in Fig. 6. The time-of-flight emission spec-
tra for 239Pu are given in Tables 22 and 23 and in Fig. 31 and 32.

The stainless steel container contributed a significant fraction
(v 25%) of the inelastically scattered neutrons to the emission spectrum
between 8 and 13 MeV. Therefore, we also measured the time-of-flight spectrum
from an empty stainless steel container, identical to the plutonium enclosure,

in a separate experiment. The stainless steel data for the two detector-view
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angles are presented in Tables 24 and 25. As was the case with the stainless .
steel dewar in the liquid oxygen tests, the best agreement with the experi-
mental data was obtained by using the neutron cross sections for iron as
derived by Hansen.4

Uranium-238. This was the first fissionable isotope we examined in the
LLL pulsed-sphere orogram because the target material was readily available
and presented no criticality problem. We employed a Pilot-B scintillator
and, consequently, the gamma-ray background count rate seriously degraded the
quantitative value of the time-of-flight data. Discrepancies between the 238U
pulsed-sphere measurements and the Monte Carlo calculations of the emission
spectra have persisted, despite the extensive measurements of the microscopic
cross sections of the isotope. Significantly, the cross section for the
238U(n,2n)237U reaction, which constitutes a major fraction of the nonelastic
cross section at 14 MeV, as well as the total cross section have been accur-
ately determined. Thus, our more accurate pulsed-sphere measurement with the
NE213 detector system should provide a valuable check on the nonelastic cross
section as well as on the theoretical nuclear models for the fissionable iso-
topes. (See Tables 26-29 and Figs. 33-36 for the time-of-flight emission

spectra for the 0.7- and 2.8-mfp solid spheres of 238U.)

DISCUSSION

These pulsed-sphere experiments were macroscopic measurements designed
to test neutron transport codes and differential neutron cross section evalua-
tions. Comparisons between the measured time-of-flight spectra and the Monte
Carlo calculations that use the LLL evaluated neutron cross section library
(ENDL)6 are the subject of a forthcoming report.7

The target spheres were neutronically thick and were significantly
perturbed by the conical hole that was required for the insertion of the

deuteron beam pipe and tritiated target assembly. With the exception of the s
235

tungsten and U shell experiments, the targets were fabricated as solid
spheres with the conical hole located at 180°. The number of target atoms
per square centimeter at the 26° and 120° detector view angles was signifi-
cantly different and the back-angle neutron scattering was nonsymmetric as a
result of the conical hole. Therefore, quantitative calculations of the ex-

perimental time-of-flight spectra require three~dimensional Monte Carlo calcu- ‘

lations. These, in turn, require accurate descriptions on the differential
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elastic and inelastic scattering cross sections as well as of the neutron
source that is anisergic in energy, anisotropic in angle, and nonsymmetric
in time. (A detailed description of the ICT neutron source and a Monte
Carlo simulation of the pulsed-sphere experiments is presented in a recent
report.6)

The target-out gamma-ray signal in the detectors provided a direct
measurement of the time history of the intensity of the pulsed deuteron beam
and the time response function of the detector electronics (see Fig. 37
for a plot of a typical gamma-ray signal). Representative target-out
neutron signals at the 26° and 120° view angles are shown in Figs. 38 and
39. The neutron pulse was broader than the gamma pulse because of the energy
dispersion from the thick tritiated target and because of the time-of-flight
spread across the 5.1-cm long NE213 detector. The shape of the neutron signal
was also perturbed by inelastic scattering in the tungsten heat-sink disk and
in the iron-copper alloy air-cooling spreader 6f the tritiated target assemblv
(see Fig. 6 in Ref. 1 for details of the target assembly).

The operating characteristics of the ICT accelerator varied slightly
between individual experiments. However, the shapes of the target-out gamma
and 14-MeV neutron signals remained nearly constant. Therefore, to apply
the calculational techniques outlined in Ref. 5, the time coordinate of the
probability distributions (derived from the experimental data shown in Figs.
37-39) should be directly scaled by the full width at half maximum (FWHM)
values.

Comparisons between the measured time-of-flight neutron emission spectra
and the Monte Carlo calculations of the time spectra will be reported at a
later date. Calculated and measured integrals of the unscattered neutrons
plus the elastically scattered neutrons emitted over the energy range between
the minimum emission energy for elastic scattering and the neutron source
energy are presented in Table 30. These integrals provide a direct measurement
of the nonelastic cross section and a stringent test of the neutron transport
codes and cross section libraries. The integral values obtained by Howerton
in Monte Carlo calculations with the October 1, 1976, version of the ENDL
neutron cross section library are also given in Table 30. The experimental
integrals were essentially attenuation measurements and, because we used the
target-in/target-out technique, only the relative neutron source strength and

the shape of the detector efficiency vs neutron energy curve had to be
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determined. Also, because the solid state alpha counter used to monitor the
neutron production rate is extremely stable and because the NE213 detector
efficiency is nearly constant over the energy range from 10-15 MeV, the
experimental integrals are accurate to within a mean deviation of *37%.

The ratio of calculated to experimental integrals under the transmitted
peak (see Table 30) shows that, with the exception of the tungsten spheres,
the measured and calculated integrals are in good agreement. The tungsten
discrepancies indicate that the nonelastic cross section for natural tungsten

in the current ENDL is probably too large by approximately 7%.
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Table 1. Efficiency of the NE213 scintillation detector.

Low threshold (1.6 MeV) High threshold (2.2 MeV) ‘
E(MeV) Ae E (MeV) Ae
1.8 1.46 2.5 1.00
1.9 1.86 2.6 1.30 '
2.0 2.26 2.7 1.60
2.1 2.58 2.8 1.85 ¥
2.2 3.00 2.9 2.10
2.3 3.29 3.0 2.35
2.4 3.42 3.1 2.55
2.5 3.63 3.2 2.70
2.75 3.95 3.3 2.85
3.0 4.10 3.4 2.95
3.5 4,25 3.5 3.05
4.0 4.33 4.0 3.35
4.5 4.39 4.5 3.57
5.0 4.40 5.0 3.70
5.5 4,37 5.5 3.75
6.0 4,28 6.0 3.75
6.4 4,15 7.0 3.70
6.6 4,20 8.0 3.55
6.8 4.18 9.0 3.40
7.0 4.12 10.0 3.20
7.5 3.97 11.0 3.05
8.1 3.80 12.0 2.90
8.5 3.77 13.0 2.75
9.0 3.65 13.6 2.71
10.0 3.44 14.0 2.67
11.0 3.24 15.0 2.65 R
12.0 3.06
12.5 3.01 i
13.0 2.98
13.5 2.98
14.0 3.01
15.0 3.08 : ‘
16.0 3.25
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Table 2.

T(MID)

e e e ek s s e e e e b b s e rt bt b Rt Rh e e ks et ik et e Pt e p b Ree et mek b mh b e s b b b e v e e pmt e s o b gt e e

NANOSEC

.400E+Q2
.408E+02
L416E+02
.4e2s5e+0e2
L433E+02
44t1E+0e
.450E+02
.458E+02
.4B8BE+02
.475E+02
.483E+02
.491E+D2
.500E+02
.508E+02
.51BE+02
.525E+0e
.B533E+02
B41E+02
.550E+02
.558E+02
.566E+02
B75E+02
.583E+02
.5381E+02
.BO0E+Q2
.60BE+02
.61B6E+02
.625E+02
.B633E+02
.B41E+02
.B650E+02
.BRgE+(02
.BBBE+0R2
.675E+00
.B83E+02
.B31E+02
.700E+02
.708E+02
.716E+02
.725E+02
.733E+02
LTHIE+OR2
.TYQE+02
.798E+02
.766E+02
.T774E+0@
.783E+02
.781E+02
.799E+02
.808E+02
.816E+02
.8e4E+02
.833E+02
.B41E+02

E(MID)

DD D WD = = e = s bt e e s e e e e e e b e s et e et s b s e a et s s p bt e het et s ea 1 pt ss e Pt s bt o e o e

MEV

.BOLE+D1
.BT1E+D)
.650E+01
.630E+01
.B11E+DI
.592E+01
.573E+01
L.554E+01
.B36E+01
.518E+01
.S501E+01
.483E+01
L4B7E+01
L450E+0t
L434E+01
LL17E+01
.402E+D1
.386E+01
.371E+01
.356E+01
L341E+01
.326E+01
.312E+01
.298E+01
.284E+01
.e71E+01
.257E+01
eM4E+DL
.231E+01
.213E+01
.e0BE+01
.183E+01
.181E+01
.1B68E+01
L187E+01
JuBE+01L
L 134E+01
. 123E+01
L112E+D!
L 101E+01
.080E+01
.078E+0D1
.068E+D1
.059E+01
LO4BE+Q1
.038E+01
.028E+01
.018E+01
.008E+01
.986E+00
.902E+00
.810€E+00
.720E+00
.B30E+00

Liquid nitrogen emission spectrum:
detector bias = 1.6 MeV, flight path
and FWHM = 3.7 ns.

COUNTS/

WD e e e e e e e e UMD U NN WWNWE FEEF T L 0N de @ — = = @ U= £ O — -

NANQOSEC

.097E-05
.68BE-05
.B23E-04
. 736E-04
.037E-03
.888E-~02
.211E-02
.479E-02
L418E-01
.B57E-01
.454E-01
.Qu0E-01
.488E-02
.383E-02
.721E-02
.026E-02
.308E-03
.830E-03
.289E-03
.988E-03
.737E-03
.747E~03
.585E-03
.553E-03
L440E-03
.264E-03
.933E-D3
.635E~-03
.218E-03
.982E-03
.B71E-03
.686E-~-03
.426E-03
.848E-03
.206E-03
.993E-93
.B61E-03
.760E-03
.717E-03
.580E-03
.526E-03
.40BE-03
.330E-03
.242E-03
.168E£-03
.227e-03
. 155E-03
.114E-03
.115E-D03
.088E-03
.003E-03
. 384E~04
. 30BE -04
JMTTE-O4

-11-

outer radius
= 782.3 cm,

= 10.48 cm,
view angle = 267,

COUNTS/ NEUTRONS/ SUM

MEV MEV

1.237€-04 1.166E-04 2.578E~05
3.12BE-04 2.983E-04 8.878E-05
6.754E-04 6.519E-04 2.254E-04
2.422e-03 2.3686E-03 7.030E-04
1.736E-02 1.716E-02 4.064E-03
8.707E-02 8.702E-02 2.062E-02
2.324£-01 2.346E-01 6.400E-02
4.304E-01 4.388E-01 1.429E-01
6.554E-01 6.748BE-01 2.610E-01
7.796E-01 B.104E-01 3.990E-01
6.964E-01 7.305€E-01 5.201E-01
5.067E~01 5.340£-01 6.066E-01
3.217€-01 3.404E-01 5.606E-01
1.707€-01 1.813€-01 6.888£-01
8.834E-02 9.418E~02 7.031E-01
5.355¢-02 5.730E-02 7.117E-01
3.881E-02 4.1B68E-02 7.178E-01
3.148E-02 2.392e-02 7.226E-01
2.805t-02 3.138E~-02 7.270E-01
2.786E-02 3.019E-02 7.312E-01
2.690E-02 2.919E-02 7.351£-01
2.740e~-02 2.974E~02 7.391E-01
2.8691E-02 2.920e-02 7.429€-0!
2.716E-02 2.946E~02 7.467€-01
2.691e-02 2.812e-02 7.504E-~01
2.627£-02 2.834E-~02 7.538E-01
2.486E-02 2.654E£-02 7.572E-01
2.313e-02 2.480E-02 7.602E-01
c.080E~-02 e.e2le-ge 7.629E-01
1.958E-02 2.081E-02 7.654€-01
1.915E-02 2.06e8E-02 7.678E-01
1.826E-02 1.823e-02 7.700E-01
1.870E~02 1.745E-02 7.721£-01
1.571E-02 1.8631E-02 7.739E-01
1.565€E-02 1.614E-02 7.798E-01
1.436E-02 1.470E-02 7.774E-01
1.381E-02 1.385E-02 7.790E-01
1.307E-02 1.321E-02 7.804E-01
1.295€E-02 1.301E-02 7.818E-01
1.208E-02 1.207E-02 7.832E-01
1.185E-02 1.176E-02 7.845€E-01
1.108E~-02 1.083E-02 7.856£-01
1.084E-02 1.042E-02 7.867E~01
1.008€E-02 9.819£-03 7.878E-01
9.623E-03 9.308E-03 7.887E-01
1.026E-02 9.868E-03 7.888BE-01
9.799E-03 9.3676-03 7.807E-01
9.585E-03 9.110E-03 7.817E-01
9.734E-03 9.198E-03 7.92B6E-01
9.840E-03 9.060E-03 7.935E-0!1
9.004€£-03 8.415£-03 7.943£-01
8.547€-03 7.944E-03 7.851£-01
7.872E-03 7.091E-03 7.958E-01
6.942E-03 6.382£-03 7.964E-01



Table 2. (cont.)
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.B439E+02
.858E+02
.873E+02
.912E+02
LO45E+02
.978E+02
.012E+02
.045E+02
.078BE+D2
.112E+02
L 14BE+02
. 178E+02
.212E+02
.2u5E+0e2
.278E+02
.311E+02
. 345E+02
.378E+02
411E+OR
4ysE+Qe
LT8E+02
S1TIE+D2
.SH5E+02
.B78E+02
.Bl1E+D2
.B4SE+02
.B78E+02
.THIE+OR2
L744E+02
.778E+02
.B11E+02
.B44E+02
.B78E+02
.911E+02
LIu4E+02
.978E+02
.011E+02
.O44E+02
.077E+02
LHT1E+D2
Llu4c+02
L177E+02
.211E+D2
.eu4E+02
.277E+02
.311E+02
L 344E+02
.377E+02
L11E+D2
Laun4e+02
477E+02
.510E+02
.BH4E+02
.577E+02
.B10E+02
.BuuE+0e
.677E+02
.710E+02
L7U4E+QR2
.T7T7E+0R
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.Bu2eE+00
L455E+00
.242E+00
.917E+00
.60SE+00
.316E+00
.039E+00
.TTSE+00
.524E+00
.284E+00
.057E+00
.B3SE+00
.632£+00
LH34E+00
.24SE+0C
.0B4E+0D
.BY1E+CD
.725E+00
.566E+00
H14E+00
.267E+00
.127E+00
.992E+00
.863E+00
.738E+00
.B19E+00
.503E+00
. 392E+00
.e86E+00
.182E+00
.083E+00
.987E+00
.895E+00
.805E+00
.7T18E+00
.B3BE+00D
.555E£+00
L4T77E+00
.402E+0D
.329E+00
.258E+00
.190E+00
. 124E+00
.059E+00
.987E+00
.937€+00
.878E+00
.821E+00
.766E+00
.7T13E+00
.661E+00
.610E+00
.561E+00
.513E+00
L4B67E+0D
422E+00
.378E+00
.335E+00
.284E+300
.253E+00
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.250E-04
.734E-04
. 780E-04
.087E-04
.333E-04%
.B91E-04
.960E-04
.418E-04
.932E-04
.024E-04
.579E-04
. 705E-04
.301€-04
. 14BE-04
.054E-04
.O49E-04
.315E-04
.499E - 04
. 140E-04
. 390E-04
.2B69E-04
.O43E-04
.123E-04
.581E-04
M4 3E-04
. 354E - 04
.781E-04
.986E -0y
.526E-04
.726E-04
.B655E-04
.T64E-04
.T715E-04%
.500E-04
.219E-04
. 158E-04
.978E-04
. 133E-04
. 382E-04
.557E-04
. 133E-04
. 345E-04
.311E-04
.520E-04
H31E-04
. 181E-04
.333E-04
. 356E-04
.S40E-0O4
L44B8E-04
H11E-O4
.2B8E-04
.029E-04
.791E-D4
.B17E-04
. T48E - 04
.605E-04
. 324E-04
. 304E-04
.QuBE-O4
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MMMV MIRNNTIU M NN N — MY o e e et et s e ot s et s s e s ot s 1ot s bt bt +t e ot vt e — = (= OO J-JOITOD

.886E-03
.485E-03
.756E-03
L454E-03
. 135E-03
.819E-03
.331E-03
.303t-03
.423E-03
.002E-02
.850E-03
.052E-D2
.036E-02
.05BE-02
.090E-02
.13BE-02
241E-02
.333E-02
.314E-02
.426E-02
.458E-02
4BY4E-02
.B44E-02
L4B4E-D2
.485E-02
.518E-02
.408E-02
.B27E~02
.436E-02
.556E-02
.588L-02
.B85E-~-02
.727E-02
.707E-02
.B57E~-02
.680E-02
.672e-02
.796E-02
.9868E-02
.118E-02
.980E-D2
. 14QE-02
.201E-02
.381E-02
407E-02
.342E-02
.502E-02
.582E-02
.782E-02
.807€-02
.866E-02
.BS4E-Q2
.773E-02
.B84E-D2
.778E-02
.805E-02
.773E-02
.6e8£-02
.683E-02
B4 1E-02

UMMMV NI MN) m— e e e st oo o e et et ot b et et e e et et et b b b e e e = = (O C OO T-JIO-JOJOOOODOD GOV

.298e-03
.801E-03
.072E-03
.570E-03
.02BE-D3
.684E£-03
.208E-03
.900E-03
.688E-03
.035E-03
.T865E-03
.170E-03
.980E-03
.213e-03
.391E-03
.B42E-03
.336E-03
.961E-03
.754E-03
.054£-02
.076E-02
.078E-02
. 135E-02
.077E-02
.0683E-02
.118E-02
.037e-02
.129€E-02
.064E-02
.156E~-02
.184E-02
.258E-02
.295E-02
.284E-02
.250E-02
.279e-062
.268E-02
.368E-02
.508E-02
.628E-02
.533E-D2
.B72E-02
.720E-02
.870E-02
.900E-02
.865E-0¢2
.008E-02
.098E-02
.273e-02
.326E-02
41BE-02
L447E-02
.418E-02
.380E-02
.524E-02
.617€-02
.B44E-02
.B47E-02
.B655E-02
.BOSE-02

OOV DVOTDODTDOOCODTOONODONDDDOODDCODDODODDORODDBOOIII

.870&£-01
.976E-01
.998E-01
.022E-01
.D4BE-01
.068E-01
.088E-01
.110E-01
.133E-01
. 156E-01
.178E-01
.201E-01
.2ect-01
.242E-01
.262eE-01
.282E-01
.303E-0!1
.325E-01
.345E-01
.367£-01
.388E-01
.408E-01
.428E-01
L447E-01
LH65E-01
.483E-01
.498E-01
.515E-01
.S530E-01
.946E-01
.562E-01
.B577E-01
.583E-01
.608BE-01
.622E-01
.636E-01
.B48E-0!
.B63E-01
.B678E-01
.683E-01
.707E-01
.721E-01

.862E-01




Table 2. (cont.)

FLEFF LGNGO W

.810E+02
.B43E+02
.B77E+02
.810E+02
.843E+02
.877E+02
.010E+02
LO43E+02
.077E+02
.110E+02
. 143E+02
. 172E+02
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.214E+00
. 175E+00
.138E+00
.102E+00
.06BE+00
.031E+00
.998E+00
.965E+00
.933E+00
.801E+00
.871E+00
.845E+00

e = B UMW

.928E-04
.031E-04
.856E-04
.BBYE-04
. 3B6E-04
.337€-04
237E-04%
.028E-~04
.993E-04
.B73E-04
.520E-04
.522E-04
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——MMMuNTUNINLR

.508E-02
.BB6E~-02
.578E-02
L4B7E-02
.267E~0D2
.278E-02
.236E-02
.078E-02
.093E-02
.016E-02
.B76E-02
C71IE-02
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.668E-02
.876E-02
.043e-02
.080E-02
.9esE-02
.120E-02
.215E-02
.170E-~02
.400E-02
L494E-02
.11gE-02
.353E-02

CUOUOVOWOWWOOD®D

.972E-01
.982E-01
.392£-01
.001E-D1
.008E-01
.01B6E-01
.0e4E-01
.031E-01
.037E-01
.043E-01
.O48E-01
.052E-01



Table 3.
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(MID)
NANOSEC

.914E+02
.823e+02
.931E+02
.833E+02
.9ugE+02
.9%6E+02
.964E+02
.973E+02
.981£+02
.983E +02
.Qsge +02
.006E+02
.014E+Qe
.023E+02
.031£+02
.038E+02
LJW7E+DR
. 0586 +02
.0BuE+02
.072E+DR2
.081E+02
.083g+02
.0g7e+0¢2
. 10B6E+02
.1luE+02
.122e+02
.131E+02
.139€+02
L1WT7E+02
. 198E+02
. iBsE+02
.172€+02
.181E+02
. 189E+02
.197E+02
.206E+02
.2l4€+02
.2e2e+02
.230E+02
.239E+02
.eu7E+02
2558 +0e2
.eb4E+D2
.272e+02
.280E+02
.289E+02
.314E+02
. 355 +02
.3Q7E+02
.438E+02
.480€+02
.522E+02
.563E+02
.60SE+02

EC

MID)

MEV

1.
i
l
1
1
1
1
1
l
1
1
t
1
1
!
1
i
t
1
!
!
1
H
|
1
i
1
!
1
1
!
1
1
1
l
i.
t
!
|
1
1
1
I
1
!
1
9
9
9
8
8
8
8
7

450€E+01

LHHTE+0]
L435£ 401
42eE+01
.408E+0!
.397€+01
.385E+01
.373E+01
.361E+01
.34SE+C1
.338E+01
.327E+01
L3158 +01
.304E+01
.293E+01
.c82E+01
.272E+01
.2B1E+01
.291E+01
LRHIE+DY
.230E+01
.220E~0!
.Cl10E+01
.201E+01
L191E+0:
LIB81E+01
.172E+01
L1836 +01
L183E+01
Ll4sE+01
.138E+0!
.12BE+01
.1iBE+0}
. 108E+01
.100E+01

082t +01

.084€+01
.075E+01
.067E+01
.058E+01
.051€+01
LO43E+0]
.035E+01
.0eBE+01
.D20E+01
.012E+01
.802€+00
.548E+00
.213E+00
.896E +00
.595E+00
.308E+00
.036E+00
.7T8E+00
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OUNTS/
NANOSEC

.687€ - 04
.983E - 04
.BY7E - 04
.880E-03
.202E-03
.8eqE-02
.338E-02
.4B89E-01
L057€ -0t
L7568 -01
L156E -01
.1B4E-02
.B49E-02
.927€-0e
.273e-02
.632€-03
.161E-03
.312e£-03
.631E-03
.897€-03
L4328 -03
.eH1E-03
.026£-03
.733¢-03
.42BE-03
.420£-03
.249E-03
.975€-03
.810€E-03
.B70E-03
.BBDE-03
L481£-03
.318£-03
.eb2E-02
.979e-03
.910£-03
.746E-03
.707€£-03
.662E-03
.581€-03
.357€-03
.223€-03
.HS0E - 04
. 305E - 04
.360E-04
L4058 -04
. 369€-04
.324E-04
. I4SE-04
.707E-04
.666E -04
.015E-04
. 170E-04
L7676 - 04

~14—

Liquid nitrogen emission spectrum:

outer radius = 10.48 cm,
detector bias = 2.2 MeV, flight path = 996.6 cm, view angle = 120°,
and FWHM = 2.9 ns.

COUNTS/

WO SO FONEFNDO e = ot ome s e s PNV NVIVVNINRNWNWWNWHEN ST O~ UNQ0 =L~ —

MEV

.072E-03
.566E-03
.680E-03
.CHYE-02
.490E-02
.240E-0)
.366E-01
.039E+00
.455E+00
.258E+00
. 393801
.e68E~-01
.718E-01
JM54E-0O1
L7250
L484E-02
.083E-02
.010E-02
.526E-02
.986E-02
.B52E-02
.538E-02
.400e-02
.182€-02
.987E-02
.8987e-02
.882E-02
.671€-02
.BuyE-02
L45SE-02
.475E-02
.336E-02
.2089E-02
J181E-02
.931e-02
.885€-02
LT43E-02
J1e4E-0e
.698E-02
.634E-02
LH19E-02
.294E-0e
.015€-02
.55:E-03
.960E-03
.981E-02
.998E-03
.ea6E-D3
.288E-03
.985£-03
.610E-03
L4TT7E-03
.10%E-03
.499€-03

NEUTRONS/ SUM
MEV
1.006E£-03 1.403E-04
2.416E-03 4.716E~04
5.363E-03 1.1956£-03
1.178€-02 2.759E-~03
3.314¢-02 7.086E-03
1.181E-01 e.226E-02
4.168E-01 7.498E-02
9.947£-01 1.9688E-01
1.396€+00 3.700E-01
1.208E+00 5.160€-01
8.069E -0! 6.122€-01
5.065£-01 6.718€-01
2.613E-01 7.021E-01
1.398E-01 7.181E£-01
9.337€-02 7.287¢-01
7.142€-02 7.367€-01
5.815E-02 7.432€-01
4.779E-0¢ 7.485E-01
4.308E-02 7.531€-01
3.782E-02 7.572E-01
3.454E-02 7.8609€-01
3.3356-02 7.644E-01
3.194€E-02 7.678€-01
2.988t-02 7.709E-01
2.764E-02 7.737€-01
2.775€-02 7.766E-01
2.654E-02 7.793E-01
2.u47e~02 7.818E-01
2.409E-02 7.842E-01
e.2ebE-02 7.864£-01
2.233t-0¢ 7.866E-0!
2.097e-02 7.907E-01
1.973E-02 7.926€-01
1.938£-02 7.945E-01
1.708E~-02 7.961E-01
1.659E-02 7.977€£-01
1.526€-02 7.992€-01
1.502E-02 8.006E-01
1.472E-02 8.020E-01
1.410€E-02 8.033E-01
1.218E-02 8.044E-01
1.105E-02 8.054E~-01
8.632E-03 8.062E-0!
7.239€-03 8.069E-0!
5.864E£-03 8.074£-~01
5.018£-03 8.079E-01
4.138£-03 8.097E~01
4.237€-03 8.11%E-01
4.203E-03 8.132£-0!
3.887€-03 8.147€-01
5.055€-03 8.167¢-01
5.661€-03 8.188£-0!
6.079E-03 8.203 -0
6.994E-03 8.233t-01




Table 3. (cont.)

T L L LT LT LT WNBWENWWNWENWOHEWWHKWNWEWNWNKWNERWWWRWDRUD DR D

.B4BE+02
.688E +02
.730E+0C
LT71E+02
.813E+0¢2
.BS4E+02
.896E +02
.938E+02
.978t +02
.G21E+0¢2
.062E+02
104E+02
L145E+02
.187E+02
.e29t+02
.270E+02
.312E+02
L353E+02
.385E+02
L4378 +02
.478E+02
.520E+02
.56lE+C2
.B03E+02
.B4BE+02
.686E+02
.7eseE+02
.769E+02
.811E+D2
.852E£+02
.894E +02
.336E+Ce2
.977E+02
.019E+02
.060E+32
.i10ecE+D2
Li4bE+De
. 185E+Ce2
.227E+02
.2BBE+02
.310E+02

L FEFONUT RO 0M I
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TNV MVWLENEWEHWKWRERWWWNWS & OO0

.H531E£+00
.296E+00
.072E+00
.853€+00
.B54E+00
.458E+00
273E+00
. 0S4t +00
.923E+00
.758E +00
.602E+00
451E+00
.306E ¢+ 00
. 167E+00
.033E+00
.905€+00
.781E+«00
LB62E «00
.B54T7E+00
LM3TE 00
.331£+00
.2cB8E+00
.128e+00
.033E+00
94 1E+0D
.B52E+00
. 7166E+C0
.682E+00
.BORE+00
.524E+00
LU GE+00
.376E +00
.305E+00
.236E+00
.17CE+00
.105E+00
.Qu3E+C0
.983E +00
.924E+00
.8B87E+00
.B11E+00

FNfFfowsIgooOaaaowm
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SRS AVEAV R TN RPN RTER TS R VAN VERTUNVY I FAR TSRV R N CUR VAR PR RNV A B

.836E -0
. 068t ~ 04
.519E -04
LT 3E -0
.B20E -0
L7976 -0y
CTTSE - 04
.B24E - 04
L0768 - 04
.922E - 04
.682E - d4
LBR5E - 0w
LG4t - 04
L 1R2E - 04
L 90ME -0
L3776 -0
2T -0
L3616 -0
.995¢E -0u
L9508 -04
LB53E -4
L718E-04
L5408 -4
581K -0u
.528E -0y
.702E - Q4
L4eBE -04
.581E -0u
LHILE - On
L337E -0
CH1TE -GN
L2728 - 0%
L3RTE -0
.101€E-Cu
L0208 -0n
.B49E -0k
L8178 ~04
.363t - 04
.Q26E -(4
.B42E - 04
.B4SE - 04

~15-
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.009F -02
.100F -02
049K - 02
AM3E-02
MPLIE-02
.470E- 02
LS54 3E -0P
. 386E - 0@
LeB1E-0Q
LRTSE -07
.BBBE-UF
.082F -02
L 1B5E -0P
.276E -0&
L P55E -02
JugE-02
LHBYE - O
553E-02
MITE-0R
BB -02
.533E-02
LS 34E -0
.513E-02
.58BE - 02
.618E-02
LISTE -02
.BERE-02
.B1BE -0
7026 - 0P
.810E- 028
CT4IE -0
. 8a4E-02
.0OBE-02
.912€-0¢8
.921E-02
.BBIE - 02
.905E - 02
.066E -0
.102E ~02
.955E ~-02
L168E-02

T L . ST R RO I . - U R I X, N 7« PO S BB

.298E-03
.B22E~-03
.335£-03
.872€-03
L710E-03
LOVIE-02
L0558 -02
L3ucE-03
.412E-03
450E~-03
.326E-03
.0BYE-03
555E-03
.325E€-03
L 175E-03
L4O07E-03
.B4SE~03
.013E-02
.B37E-03
.807¢ -03
.DOSE-02
.009E-02
.977€-03
.quBE-02
.073E-02
. 169 -02
.123e-02
217E-02
.20uE-02
.C19E-02
.182€-0¢
.288t -02
.37iE-02
.313E-02
.226E-02
.e86E -02
.327E-02
YR -0
LUBSE-02
. 393E-02
.5%8E-02

VTR TR OT T

.257€-01
.283E-01
.306E-01
.329E-0!
.358E£-01
. 386E-01
4 iuE-01
.4388-01
L458E-01
.480E-0!1
.439E-01t
.515E-01
.532€-01
.B49E-01
.566€£-01
.B584E 01
.602E-0!
.620E-01
.636E-0!
.653E-01
.BBIE-D
LB684E 01
.699t -01
LTI4E-01
.728E-01
LTHuE-O1
.79BE-01
LT73E-01
.787€E-01
.B801E-G1
LB14E-01
.828E-01
L8428 -01
.855E-01
.BB7E -G
.B879E-0!
.891€E-0!
L9036 -0t
.915E-01
.926E-01
.938€-01



Table 4. Liquid nitrogen emission spectrum: outer radius = 19.05 cm, ‘
detector bias = 1.6 MeV, flight path = 782.3 cm, view angle = 26°,
and FWHM = 3.7 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV »
1.408E+02 1.671E+01 1.493E-04 6.076E-04 5.794£-04 1.132E-04
1.416E+02 1.652E+01 3.802E-04 1.615£-03 1.556E-03 4.089E-04
1.423E+02 1.634E+01 1.839E-03 7.740E-03 7.543E-03 1.803E~03 ¢
1.¥31E+02 1.616E+01 65.990£-03 2.991E-02 2.847e-02 7.101E-03
1.438E+02 1.599E+01 1.938E-02 B8.433E-02 8.396E-02 2.178E-02
1.446E+02 1.581E+01 3.806E-02 1.683E-01 1.691E~01 5.064E-02
1.453E+02 1.564E+01 6.032e-02 e.712e-01 2.750E~01 9.636t-02
1. 4B61E+02 1.548€E+01 8.210E-02 2.751E-0! 3.838E-01 1.586E-01
1.468E+02 1.531E+01 9.490E-02 4.407E-01 4.548E-01 2.305€E-01
1.476E+02 1.515E+01 9.543E-02 4.504E-01 4.680E-01 3.0e8E-01
1.484E+02 1.489E+0! 8.617E-02 4.132E-01 4.338E-01 3.681E-01
1. 491E+02 1.484E+01 7.418E~-02 3.615E-01 3.810E-01 4.244e-01
1.4898E+0e 1.468E+01 5.684E-02 2.819E-01 2.981E-01 4.675E-01
1.507E+02 1.453E+01 3.722E-02 1.872E-01 1.987E-01 4.957E-01
1.514E+02 1.438E+01 2.270e-02 1.160E-01 1.23%5E-01 5.129E-01
1.522E+02 1.423€+01 1.4576~-02 7.558E-02 8.076E-02 5.240E-01
1.528€+02 1.409E+01 1.008E-0¢2 5.311E-02 5.685E-02 5.316E-01
1.537E£+02 1.384E+01 7.932E-03 4.245E-02 4.566E-02 5.376E-01
1.544E+02 1.380E+01 6.818£-03 3.705E-02 3 996E-02 5.428E-01
1.552E+02 1.367E+01 6.221E-03 3.433E-02 3 713E-02 5.475E-0!
1.560E+02 1.353E+01 5.962E-03 3.340E-02 3.622e-02 5.520E-01
1.567E+02 1.340E+01 5.8539€E-03 3.332E-02 3.616E- 2 5.565E-01
1.575E+02 1.326E+01 5.775E-03 3.334E-02 2.618E-02 5.608E-0!
1.582E+02 1.313E+01 5.668E-03 3.323E-02 3.606E-02 5.651E-01
1.580E+02 1.300E+01 5.717€-03 3.401E-02 3.689E-02 5.695E-01
1.587£+02 1.288E+01 5.701E-03 3.442E-02 3.726E-02 5.738BE-01
1.605E+02 1.275E+01 5.493E-03 3.365E-02 3.634E-02 5.779E-01
1.613E+02 1.263E+01 5.242E-03 3.259e-02 3.511E-02 5.819E-01
1.620E+02 1.251E+01 5.086E-03 2.208E-02 3.447E-02 5.858E-01
1.628E+02 1.239E+01 4.685E-03 2.999E-02 3.210E-02 5.893E-01
1.635E+02 1.227€+01 4.312E-03 2.80BE~02 2.986E-02 5.826E-01
1.843E+02 1.216E+01 4.162E-03 e.742E-02 2.813E-0@ 5.958E-01
1.651E+02 1.204E£+01 3.728E-03 2.481E-02 2.536E-02 5.986E-01
1.658E+02 1.183E+01 3.406E-03 2.308E-02 2.430E-02 6.012E-01
1.877E+02 1.165E+01 2.896E-03 2.103E-02 2.1738E-02 6.102E-01
1.707E+02 1.123E+01 2.429E£-03 1.802E-02 1.823E-02 6.176E-01
1.738E+02 1.084E+01 2.084E-03 1.632E-02 1.614E-02 6.239E-01
1.768E+02 1.046E+01 1.774E-03 1.466E-02 1.416E-02 6.293E-01
1.798E+02 1.010E+01 1.600E-03 1.384E-02 1.318E-02 6.341E-01
1.828E+02 9.764E+00 1.464E£-03 1.343E-02 1.245E-02 6.386£-01
1.858E+02 9.442E+00 1.280E-03 1.235E-02 1.123E-02 6.425E-01
1.888E+02 9.136E+00 1.167€-03 t.184E-02 1.057€-02 6.460E-01
1.920E+02 8.844E+00 1.159E-03 1.234E£-02 1.082E-02 6.495E-01
1.850E+02 8.566E+00 1.112E-03 1.243E-02 1.071E-02 6.529E-01
1.980E+02 8.301E+00 1.040E-03 1.219E-02 1.042E-02 6.560E~-01 .
2.011E+02 8.049E+00 9.357E-04 1.149E-02 9.735E-03 65.588E-01
2.041iE+02 7.807E+00 9. 133E-04 1.174E-02 9.780E-03 6.616E-01
2.071E+02 7.577E+00 9.909E-04 1.333E-02 1.082E-C2 6.647E-01
c.101E+02 7.356£+00 8.317E-04 1.310E-02 1.056E-02 6.675E-01 <
2.132E+02 7.146E+00 9.796E-04 1.439E-02 1.142E-02 6.704E~-01
2. 162E+02 6.844E£+00 9. 365E-04 1.437E-02 1.123E-02 6.733E-01
2.192E+02 6.750E+00 9.360E-04 1.488E-02 1.158E-02 6.761E-01
c.e23t+02 6.565E+00 8.876E-04 1.482E-02 1.144E-02 6.788E-01
2.253E+02 6.387E+00 9.020E-04 1.870E-02 1.219E-02 6.815E-0!

—16-



Table 4.
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.283E+02
L3I4E+D2
C344E+02
.374E+02
.405E+02
435E+02
4BSE+0R
.4386E+02
.5e6E+0e
.595BE+02
.587£+02
.B17E+02
.BYTE+02
.B77E+Q2
.708E+0C2
.738E+02
.768E+02
.799E+02
.8R9E+QR
.8%9E +02
.B30E+02
.920E+02
.950E+02
.8981E+02
.0l11E+D2
.04 1E+02
.072E+02
.102eE+02
. 132E+02
.1B63E+02
.183E+02
.2e23e+0e2
.2h3e+02
.284E+02
.314E+02
.344E+02
. 375E+02
.405E+02
.435E+02
.46B6E+02
L 438B6E+02
.5e6E+02
.B97E+02
.5B7E+02
.61 7E+02
.B4BE+0P
.678E+0¢2
.708E+02
CT28E+02
.76QE+02
.799E+02
.828E+02
.860E+02
.890E+02
.8920E+02
.951E+02
.G81E+QR
.011E+02
.04eE~0R
.072E+02

(cont.)
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.216E+00
.0%2e+00
.885E+00
.T43E+00
.5398E+00
458E+00
.323E+00
.193E+00
.0B6BE+00
.947E+00
.830E+00
.718E+00
.608E+00
.505E+00
L.403E+00
.306E+00
.211E+00
.118E+00
.031E+00
.945E+00
.862E+00
.782E+00
LT04E+00
.628E+00
.555E+00
.484E+00
CH1SE+00
.348E+00
.283E+00
.220E+00
. 158E+00
.098E+00
.041E+00
.985E+00
.930E+00
.877E£+00
.825E+00
.775E+00
.126E+00
.B78E+00
.B32E+00
.586E+00
.542E+00
.498E+00
L45T7E+00
L41T7E+00
.377E+00
.338E+00
.300£+00
.263E+00
.227E+00
.191E+00
. 157E+00
.123E+00
.090E+00
.058E+00
.027E+00
.896E+00
.866E+00
.937£+00
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. 755E - 04
LH24E-0O4
.781E-04
. 183E-04
H70E-04
54 1E-04
. 197E-04
L9G4E - 04
.055E-04
.331E-04
.065E-04
L723E-04
.290E-04
.737E-04
.280E-04
. 046E -04
.717E-04
. TH44E-0O4
.B602E-04
.B581E~-04
.502E-04
. 389E-04
.0SSE - 04
.013E-04%
.513E~-04
.632E-04%
.002E-04
.297E-04%
.842E~-0Y4
.334E-04
. 06BE-04
. 305E-04
.586E-04
.291E~-04
.013E-04
.323E-04
.260E-04
.234E-04
.276E-04
L43B6E-04
.110E-04
.S42E-04
L1TIBE D4
.T31E-04
.298E-04
.505E-04
.200E-04
. 1B4E-04
.790E-~-04
. 788E~-04
.425E-04
. 138E-04
.054E-04
.904E-04
.986E -04
.94 1E-0Y4
.D44E -0
.4B0E-0Y4
. 192E-04
.O47E-04
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.587E-02
.580E-02
.724E-~02
.875E-~02
.010E-02
. 104E-02
.106E-02
.137E-02
.232e-02
.386E-02
.40RE-Qe2
. 395E-02
.357€-02
.278E~-02
.217E-02
.220E-02
.188BE-02
.271E-02
.297e~02
. 365E-02
JAM12E-02
H4TE-02
.410E-02
.451E-02
.317E-02
-440E-02
.680E-02
.896E-02
.167E-02
.894E-02
. 04BE-02

257e-02

.505€E-02
.438E-02
.378E-C2
.652&£-02
.716E-02
.802E-02
.831E-02
. 140E-02
.035E-02
.0est-02
.01BE-D2
.091E-02
.B78E-02
. 134%E-02
.003E-02
.075€E-02
.874E-02
.9B8BE-02
.757E-02
.598E-02
.B11E-02
.560E-02
721E-02
.766E-02
L4B5E-02
.461E-02
.266E-02
. 180E-02

UNELTLEELTLTFWWNETNWNGNNGONNGONNO GG NI NN MU MU TN FU e e s ot s e s s ot ss et e s e bt e s ot s e o ot e s s

.218E-02
.206%-02
.297E-02
.402E-02
.493E-02
.556E-02
.555E-02
.575E-02
.B42E-02
LIB4E-02
.767E-02
LT63E-02
.736E-02
.678E~02
.638E-02
.BY4E-02
.625E-02
.630E-02
.T14E-02
.770E-C2
.8l11E-02
.842E-02
.820E-02
.856E-02
.760E-02
.858E~-02
.051E-02
.2e8e-02
. 138BE~02
.248E-02
.375E-02
.550€E-02
.757€-02
.718E-02
.692E-02
.833E-02
.008E-02
.101E-02
.244E-02
L470E-02
L435E-02
.482E-02
.527E-02
.650E-02
.B43E-02
.868E-02
.818E-02
.8S4BE-02
.B17E-02
.032E-02
.G48E-02
.828E-02
.142E-02
.288E-02
.718E-02
.977E-02
.776E-02
.989E-02
.969E-02
. 13B6E-02

N NN NN NN NN NN NN NN NN NN I N NN ON N NN AN D OGNNSO 000000

.842E-01
.868E-01
.894E-01
.922E-01
.951E-01
.880E-01
.00BE-01
.035E-01
.062E-01
.091E-01
.118E-01
. 144E-01
.170E-01
.193E-01
.215E-01
.236E-01
.257E~-01
.277E-01
.297E-01
.317E-01
.337E-01
.356E-01
.375E-01
.393E-01
.410E-01
.427E-01
445E-01
.4B4E-01
.482E-01
.500E-01
.518E-01
.537E-01
.557€-01
.B76E-01
.585E-01
.BI4E-01
.B33E-01
.652E-01
.B71E-01
.680E-01
.709E-01
.727E-01
CTHHE-D1
.762E-01
.7T78E-C!
.784E-01
.810E-01
.82bE-01
.B40E-01
.855E-01
.868E-01
.881E-01
.893E-01
.905E-01
.Q17E-01
.928E-01
.840E-01
.850E-01
.860E-01
.968E-01



Table 4.
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.102E+02
.133E+02
.163E+02
.193E+02
.216E+02

(cont.)

1.908E+00
1.880E+00
1.853E+00
1.826£+00
1.806E+00

2.711E-04
2.577E-04%
2.392E-04
2.193E-04
2.066E-04

-18-

2.901£-02
2.820E-02
2.8677E-02
2.508E-02
2.398e-02

gqaga £

.954E-02
.118E-02
.176E-02
.181E-02
.188E-02

OIII

.877E-01
.985E-01
.892E-01
.998E-01
.002E-01




Table 5.

1
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(MID)
NANOSEC

.916E+02
.923E+0e
.Q31E€+02
.338E+02
.QuBE+02
.354E+02
.861€+02
.8B38E+ 02
L8776 +02
.ag4E+02
.382E+02
.983E+ 02
.007€E+ 352
.OluE+ 2
e+ e
.030E+02
L037E+02
.uBE+Qe
L3922t +02
.0elE+02
087+ 02
.075E+02
.083E+02
.0QoE+02
.G68sL+ue
. 10BE+02
L112E+02
LieteE+ge
.1e8E+02
.136E+02
LIM3BE+02
.181E+02
.188E+02
. 166E+02
1T74HE+QR
.1B8iE+02
.188E+02
. 186E +ud
.20nwE+Qge
.2i12E+02
.2182+02
L2277+ 02
.e34E+(02
.c4eE+Ce
.248E+ 02
.e57t+0e2
.2B5E+02
.272e+02
.280E+(2
.e87€+02
.P9SE+02
.318E+0¢2
.356E+02
L3933 +02

Liquid nitrogen emission spectrum:
detector bias

and FWHM = 2.9 ns.

E(MID)

MEV

.458E+01
L44BE+0L
L435E+01
L4230+ 0 1L
M12E+0!
.400E+0!
.389E+01
L3I8E+01
L3BT7E+0
L357E+01
.346E+01
.336E+01
L3250 +01
L2I50+010
. S05E+01
.295€+01
.285E+01
.278E+01
.2BBE 0!
.256E+01
LOHTE Q!
.237E+01
.ee8t+01
.218E+u!
.210E+0!
LC01E+D1

182E +01

. 1830 +01
L1T75E+401
. 1BBE+01
Li58E+01
L1508 +01

PLIR1E+D!

L 133E+01
.1o5E+01
L117E+01
.109E+0t
L101E+01
L09HE 0}
.086E+01
.078E+01
L071E€+0!
.063E+01
.056E+01
L0499t + 01
LO04PE+DL
.035E+01
.0PT7E+D1
L021E+01
LOtuE+0t
.007E+01
.867€+00
.HHBE+00
.P40E+00

COUNTS/
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NANDSE C

. 396E - G4
.830E -0
.B679E - 04
277 -073
LINCE-03
.853r-03
L8995t 0°
L769E-02
L4080 -01
LB35E -0}
O30 -01
L0536 -07
.08uE-00
.B70E-02
.BYSE -02
LUNBE 02
L2008 -0¢2
.64 ~-03
H51E£-03
LCUBE-03%
.B77€-03
.253E-~-03
L7B9E-03
.B1BE-03
L443E-03
.310E-03
.BY7E€-03
LTUGE -33
.536E-03
.580E-03
.187£-03
L129€-03
.628E-03
BYTE-073%
.o8nE-03
.12%E-03
.808L-03
LTBRE-C3
LBUBE-03
.597E-03
.309E-03
.387€-03
LE29 ~03
L103E-03
.958E-073
LI64E-03
.H04E-03
.O43E-04
.281E-07%
L1750E-03
.047E-03
L5298 - 04
.986EF - 04
L2348 - 04

-19-

COUNTS/
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MEV

.893E O
.H2BE-~D3
.708E 03
L4usF 03
L1038 0¢
LB7aE-02
LOSuE -0t
L3918 -0
883 -01
. 162 +00
.8618-01
L133E-01
LO015€ -01
L2158 -0
L3918 -0
L102€ G
.e56t 0P
527 -0e
.680E-02
.787F -02
.556E - 02
.109E-02
7678 -0¢2
.693t -02
.BO5E-02
L 196F -02
LIB3E-02
L1508 -02
.0o8E 02
.09t -02
.182E -02
L7708 - 02
. 34bBE-07
L3E 02
.098E -02
.980E 02
L8003t -02
.B691E-02
.606E-02
. oBBE - 02
L3228 -02
.40BE -02
.290E -02
.1B3E -02
.084E - 02
.870¢ -02
.B1IE~-02
.B70E-02
.401eE-02
.97 -02
.1e8E-02
.BOYL -03
.BBBE-032
187603

NEUTRONS/

ME v

O e et e e TNV UVNNVHBRWNHEHWRNWS S S SO IR =S~ O N 0~ Jw—

. 35°E - 04
L7198 -03
.50ee-03
.996E -03
L9966 -02
.352E-02
L959E-01
LIDME -0t
LHT4E -0
L1IBE +30
.519E-01
.935E-01
L8938 -0
B4 IE-01
L33TE -0
.098E -0t
.872€-02
.eC0lE-02
.378E~-02
BI5E-02
.282E-02
L8436 -02
.504E-~02
ME21E-D2
. 328BE -02
.930F ~02
.8B0E-02
.B48E -02
.638E-02
JIS7E-02
LMS5BE-02
428 -02
L0298 - 02
.98t -0¢
LI78E -02
.B60E-02
L481E-02
.28iE-02
.295E-02
.eB6E-02
.26t -02
. 090t -02
.380E - 02
.880L-G2

TE0E- 0¢

.996E - 02
L3686 -02
413E-02
.181g-02
.089t -02
.766E-03
.105%E-03
.826F-03
.313€-03
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outer radius = 19.05 cm,
2.2 Mev, flight path = 996.6 cm, view angle

= 120°,

SUM

.058E - 04
.C03E -0%
.508E -04
LT19E-032
.101E-03
.157€-02
LM2T7E-02
.316E-02
.998E -01
.238E-01
L172€-01
.707E-01
.017e-01
.21zE-01
.352E-01
.461E-01
.5%52E-0!
.62%E-01
.BSQ0E-01
. T4SE -0
.797€-01
LBuLE-01
.B88E-0!
.930€ -0t
.872E-01
. 309t -01
.Q4BE~01
.081E-0!
.iteE-0!
. 150E-01
.1828-01
.o13E-G1
24 iE-01
.26BE~C1
.e93e-01
.316E-01
.338E-01
.389E-01
. 378E-01
. 399 -01
L4i7e-01
L4358 -0!
LH51E-01
MB7E-01
.482E-01
LH96E -0
.507E-01
.518E-01
.5e8E-0!
.537e-01
545k -01
.HI8E -0
.60BE-0!
.B35E~01



Table 5. (cont.)
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.431E+02
L4B3E+02
.507E +02
.B48E+02
.583€+0¢2
.62 lE+02
.B653E+02
.B6387¢ +02
L135E+02
L7128 02
.Bl10E+D2
.8BuBE+02
.886E+0¢2
.324E+02
.962E+02
.000E+02
.3388+0¢
.07BE G2
LHleg«Qe
LiBiE+0e
.189E+02
.oe7E+ (2
.2BBE+ 02
3338 +02
L34 lE+02
L3738 + (02
L1TE+De
4558 +02

4G3E+02

.B30E+02
.568E « 02
.o0BE+02
.Be4E+ 0P
.682E+02
L7238 +02
.758E +02
.79BE +02
.834E+02
.B872E+02
.90%E+02
LB47T7E+ (2
.985E « 02
.23t +0e
.0BlE+D2
.0QSE+ 02
L1378+ 02
L1TBE 02
.213E+02
.esie+oe
.288E+02
L315E+02

FLF 4 2 £ 870000000000 ddS-0T0D

TUTVWWINWWNWWNWENWKWRWWNNW S S

~
v

RURAY

.8u43L +00
BT71E+00
.40B6E+00
. 154E+00
.QiE+00
LBBI1E€+00
.4B0E+00
.249E+00
.0upE+00
.852E + 00
.666E+00
L4876 +00
L216E+00
LS00
.933E +30
.BYCE+QC
.B3NE + 00
L5530 +0C
LHITE QU
.oBBE+0D
.160E+00
.C3BE+50
LGP0ED0
B30 +00
LBSTESQD
.EQ2E+C0
489+ 00
. 390E+00
.2858+00
.202E+00
L113E+00
L2268 +00
LY42F + G0
.BEIE+00
.78eF + 00
LI05E+00
.BZIE+00
L5598+ 30
.489E+00
NE1E-00
L3558 +00
.281E+00
.2e9E+00
1B +00
. 110E+00
.053EC+00
.98BE +0C
.Q49E+ 00
.B21E+00
.B40E+00
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Table 6. Liquid oxygen emission spectrum: outer radius = 10.48 cm,
detector bias = 1.6 MeV flight path = 782.3 cm, view angle = 26°,
and FWHM = 3.5 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV
N 1.413E+02 1.660E+01 8.797E-05 4.026E-04 3.864E-04 8.021E-05
1.421E+02 1.640E+01 3.062E-04 1.282E-03 1.245E-03 3.309E-04
1.429E+02 1.621E+01 1.487E~03 6.253E-03 6.144E-03 1.532E-03
1.437£+02 1.602E+01 7.646E£-03 3.317E-02 3.297E-02 7.792E-03
b 1.445E+0e 1.583E+01 2.708E-02 1.185E~-01 1.200£-0! 2.894E-02
1.453E+02 1.565E+01 5.915E~02 2.659E-01 2.696E-01 7.837£-02
1.462E+02 1.547E+01 1.005E-01 4.598E-01 4.707E-01 1.606E-0!
1. 470E+02 1.529E+01 1.380E-01 6.470E-01 6.687E-01 2. 744E-0!
1.478E+02 1.511E+01 1.504E-01 7.123E-01 7.432E-01 3.975E£-01
1.486E+02 1.494E+01 1.258BE-01 6.065£-01 6.376E-01 5.005E-01
1. 494E+02 1.477E+01 8.591E~02 4.213E-01 LY. 44BE-01 5.708E-01
1.503E+02 1.461E+01 4.998E-02 2.493E-01 2.642E-01 6.118E-01
1.511E+0¢2 1. 4UBE+0] 2.54%3E-02 1.290E-01 1.372E-01 B6.32BE-01
1.519E+02 1.42SE+01 1.358E-0¢2 7.008E-02 7.480E-02 6.437E-01
1.527E+02 1. 413E+01 8.967£-03 4.705E-02 5.040E-02 6.511E-01
1.535E+02 1.397€£+01 7.167E-03 3.8e24E-02 4.110E-02 6.569E-01
1.543E+02 1.382E+01 6.570E-03 3.564E~02 3.843E-02 6.623E-01
1.552E+02 1.367E+01 6.112E-03 3.370E-02 3.645E-02 6.673E~-01
1.560E+02 1.3526+01 6.004E-03 3.366E-02 3.650E-02 6.722€-0!
1.568E+02 1.338E+01 5.820£-03 3.3186E-02 3.599E-02 B6.770E-0!
1.576E+02 1.324E+01 5.761E-03 3.33BE-02 3.620E-02 6.817E-01
1.584E+02 1.310E+01 5.692E-03 3.350£-02 3.635E-02 6.864E-01
1.593E+02 1.296E£+01 5.384E-03 3.220E-02 3.491E-02 6.908E-01
1.601E+02 1.282E+01 5.311£-03 3.227E-02 3.489E-02 6.951E-01
1.609€E+02 1.268E+01 5.044E~D3 3.114E-02 3.358E-02 6.992E-01
1.617£+0¢2 1.256E+01 4.795E-03 3.007E-02 3.235E~-02 7.032E-01
1.625E+02 1.243E+01 4.387E-03 2.795e-02 2.9386£-02 7.068E-01
1.634E£+02 1.230E+01 3.962E-03 2.564E-02 2.737£-02 7.100E-01
1.642E+02 1.217E+01 3.560E-03 2.338E~02 2.487E-02 7.129E-01
1.650E+02 1.205E+01 3.130E-03 2.089E-0¢2 2.211E-02 7.155E-01
1.658E+02 1.183E+01 2.687E-03 1.821E-02 1.917E-02 7.177E-01
1 .B66BE+02 1.181E+01 2.221E-03 1.528E-02 1.597E-02 7.195E-01
1.874E+02 1.169E+01 1.969€-03 1.376E~-02 1.428E-02 7.211E-01
1.683£+02 1.158E+01 1.574E-03 1.117e-02 tOIB1E-02 7.224E-01
1.691E+02 1. 146E+01 1.448E~03 1.043E-02 1.068E-02 7.236E-01
1.8698E+02 1.135E+01 1.378E-03 1.007E~02 1.025E-02 7.247E-01
1.707E+02 1.124E+01 1.287E-03 9.551E-03 9.661E-03 7.258E-01
1.715E+02 1.113E+01 1.187E-03 8.934E£-03 8.981£-03 7.267€-01
1.724E+02 1.102E+01 1.239E-03 8.472E-03 9.464E-03 7.278E-01
1.732E+02 1.091E+01 1.221E-03 9.471E-03 9.403E-03 7.288E£-01
1.740E+02 1.081E+01 1.322E-03 1.040E-G2 1.026E-02 7.298E-01
1.748E+02 1.070E+01 1.244E-03 9.930E-03 9.735E-03 7.309E-01
1.75B6E+02 1.060E+01 1.198E£-03 9.704E-03 9.455E-03 7.318E-01
1.765E+0¢2 1.090E+01 1.172E-03 9.630E-03 9.326E-03 7.328E~01
1.773E+02 1.040E+01 1.125E-03 9.376E-03 9.026E-03 7.337E-01
1.781E+02 1.031E£+401 1.057£~03 8.933E-03 8.551E-03 7.346E-01
) 1.789E+02 1.021E+01 8.534E 04 7.318E-03 6.965E-03 7.353E-01
1.797E+02 1.012E+01 6.727£-04 5.850E-03 5.537E-03 7.358E-01
1.805E+02 1.002E+01 5.660E~04 4.992E-03 4.699E-03 7.363E-01
1.814E+02 9.930E+00 4.804E-04 4.297E-03 4.022E-03 7.367E-01
* 1.822E+02 9.839E+00 4.630E-04 4.199€E-03 3.909E-03 7.371E-01
1.830E+02 9.748E+00 4.187E-04 3.850E-03 3.565E-03 7.374E-01
1.846E+02 9.573E+00 3.899E-04 3.868%E-03 3.377€£-03 7.384E-01
1.871E+02 9.318E+00 4.028E-04 3.964E£-03 3.578E-03 7.384E-01
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Table 6. (cont.)
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.896E+02
.920E+02
.G45E+02
.969E+02
L984E+02
.018E+02
.043E+02
.0B7E+02
.082E+02
.117E+02
Li4lE+02
. 16B6E+02
. 180E+02
.215E+02
.2338E+0e
.2B4E+02
.e88E+0e
.313E+02
.33BE+02
.362E+02
.387E+02
411E+02
43B6E+02
.460E+02
.485E+02
.510E+02
.S534E+02
.559E+02
.583E+02
.60BE+02
.632E+02
.B57E+02
.B81E+02
.706E+02
.731E+02
.755€+02
.780E+02
.804E+02
.828E+02
.853E+02
.878E+02
.903E+02
.927E+02
.952E+02
.976E+0¢2
.001E+02
.025E+02
.050E+02
.074E+02
.088E+02
.124E+02
. 148E+02
L 173E+02
.187E+02
.2ece+oe
.e4BE+02
.271E+02
.296E+02
. 320E+02
. 345E+02
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.074E+00
.838E+00
.613E+00
.396E+00
. 187E+00
.885E+00
.T91E+00
.BO4E+00
L424E+00
.250E+00
.082E+00
.820E+00
.764E+00
.B12E+00
.4B66E+00
. 325E+00
. 188E+00
.056E+00
.927E+00
.803E+00
.B6B83E+00
.566E+00
453E+00
. 344E+00
.238E+00
. 134E+00
.034E+00
.937E+00
.B43E+00
.751E+00
.662E+00
.575E+00
L4QLE+00
.409E+00
.329E+00
.252e+00
. 176E+00
.103E+00
.031E+00
.962E+00
.894£+00
.828E+00
.763E+00
.700E+00
.639E+00
.B78E+00
.521E+00
L4B4E+00
.408E+00
.354E+00
.301E+00
.250E+00
. 198E+00
.150E+00
.102E+00
.055E+00
.008E+00
.9B64E+00
.920E+00
.877E+00
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.224E-04
. 382E-04
. 324E-04
.101E-03
.243E-03
.31BE-03
.291E-03
.428E-03
453E-03
.400E-03
.383E-03
.212e-03
.036E-03
.BYYE-04
.B39E-04
. 123E-04
413E-04
.570E-04%
.730E-04
. 330E-04
.016E-03
.074E-03
.179E-03
.224E£-03
.244E-03
.081E-03
.055E-03
.101E-03
.055E-03
.052E-03
.878E-04
.274E-04
L4420 -04
. 562~ 04
.B21E~-04
.855E-04
. 383E-04
.673E-04
.513E-04
.B84E-04
.458E-04
.028E-04
. 186E-04
.520E-04
.B24E-04
.578E-04
.B95E-04
.004E-04
.B42E-0u4
. 125E-~-04
.458E-04
.788E-04
.129E-0u4
.857£~-04
.517€-04
. 05SE-04
.938E-04
.021E-04
.896E - 04
T4 1E-04
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.327e-03
.737€-03
.227e-03
.2B69E-02
L487E-02
.B638E-02
.BB4E-02
.911E-02
.015E-02
.013E-02
.060E-02
.869E-02
.653E-02
.583E-02
.510E-02
L434E-02
.535E-02
.B616E-02
.700E-02
.876E-02
.108E-02
.898E-~02
.603E-02
.787£-02
.818E-02
.B837E-02
.628E-02
.822E-02
.786E-02
.858BE-02
.789E-02
.B67E-02
.48BE-02
.298E-02
.0689E-02
.201E-02
.435E-02
.598E-02
.B14E-02
.458E-02
.371E-02
.2B7E-02
.001E-02
. 184E-02
.28eE-02
.321E-02
.Si4E-02
.624E-02
.BiBE-02
.808E-02
.034£-02
.265E-02
.511E-02
.861E-02
.394E-02
.7182E-02
.827E-02
431E-02
HBIE-02
.472E-02
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.851E£-03
.031E-03
.873E-03
.086E-02
.268L-02
.382E-02
. 385E~02
.568E-02
.632E-02
.609E-02
.827€-02
488k -02
.278E-02
.ee8e-02
.172E-02
.1H1E-02
.177E-02
.eesE-o0e
.e8leE-02
.406E-02
.572E-02
.706E-02
.825€e-02
.058E-02
.152E~-02
.94ee-02
.833E~02
.075E-02
.048E-02
.103E-02
.053E-02
.864E-02
.B40E-02
.638E-02
.531E-02
.B633E-02
.810E-02
.836E-02
.850E~02
.839E-02
.778E-02
.T04E-02
.508E-02
.650E-02
.727E-02
.T61E-02
.S11E-02
.001E-02
.003E-02
. 160E-02
.3%1E-02
.529E-02
.728E-02
.090E-02
L440E-02
.757E-02
.BOBE-~02
.514E-02
.560E-02
.592E-02
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404E-01
417E-01
.438E~-01
.465E-01
.495E-01
.528E-01
.558E-01
.58%E-01
.630E-01
.BB4E~-01
.698E-01
.728E-01
.754E-01
L7T7TT7E-Ot
.799E-01
.B18E-01
.840E-0!
.861E-01
.882€£-01
.S905E-01
.930E~01
.856£-0!
.985E-01
.015E-01
.04BE-01
.073€E-01
.099E-01
.126E-0!
.152E-01
.178E-01
.202e-01
.2e5E-01
.e46E-01
.264E-01
.280E-01
.297e-01
.315E-01
.334E-01
.353E-01
.370E-01
.385£-01
.400E-01
L413E-01
.427€-01
LH40E-01
L454E-01
.469E-01
.483E-01
.498E-01
.513E-01
.528E-0!
.S45E-01
.563E-01
.582E-01
.B03E-01
.625E-01
.647E-01
.667E-01
.686E-01
.705E-01



Table 6. (cont.)
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. 369E+02
. 394E+02
.418E+02
443E+02
L4B8T7E+02
.492E+02
.517E+02
.B41E+02
.566E+ 02
.S90E+02
.615E+02
.B39E +02
.BBU4E+02
.688E+02
.713E+02
.738E+02
.762E+02
.7187E+02
.Bl1E+02
.B36E+02
.860E+02
.885E+02
.910E+02
.934E+02
.958E +02
.983E+02
.008E+D2
.024E+02
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.835E+00
.7S4E+Q0
.TISHE+Q0
.T14E+QD
.BTBE+0D
.B38E+00
.601E+00
.565E+00
.528E+00
L495E+00
LHB1E+00
.4e8E+00
.385E+00
.363E+00
.332E+00
.301E+00
.271E+00
.24 1E+00
.212E+00
L 184E+00
. 156E+00
.129E+00
.102E+00
.076E+00
.050E+00
.0esE+00
.000E+00
.884E+00
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S511E-04
CTTSE-04
.B608BE-DY4
.477E-04
LHUTE-O4
. 363E-04
.213E-04
. 138E-04
. 188E-04
.925E-04
.B2uE-0o4
.580E-04
. 74SE-0O4
. 056E-04
.988E-0u4
.551E-04
.093E-0u4
.259E-04
.918E-~-04
LH4BE -0
.204E-0O4
.931E-04
L4BHE-OU
.181E-04
.007E~-0u4
.765E-04
.B03E-04
.486E-04
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.436E-02
.B39RE-02
.695E-02
L715E-02
.778E-02
.84BE-02
.849E-02
.801E-02
.040E-02
.957€-02
L787E-02
.807€-02
.13BE-02
.480E-02
.537E-02
.284E-02
.023E-02
421E-02
.216E-02
.886E-02
.T4BE-02
.570E-02
.207E-02
.010E-02
.880E-02
.708E~-02
.587E-02
.520E-02
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.586E-02
.818E-02
.844E-02
.80BE-02
.00BE-D2
L117E-02
.172€-02
.269E-02
CHY44E-02
431E-02
.34BE-02
.563E-02
.84t -02
.255E-02
.375E~02
.210E~-02
.0B67E-02
.682e-02
L491E-02
.284E-~-02
.302E-02
.274E-02
.002e-02
.888E-02
.862€-02
LT43E-02
.720E-02
. 706E-02
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.724E-01
LT43E-01
I61E-01
.780€-01
.79BE-D!
.BI1B6E-01
.B34E-01
.851E-01
.869E-01
.886E-01
.802E-01
.918E-01
.935E-01
.952E-01
.969E-01
.885E-01
.000E-01
LO013E-01
.025E-01
.036E-01
.047E-D1
.056E-01
.0B65€E-01
.073E-D1
.080E-01
.087€-01
.083E-01
. 0958 -01



Table 7. Liquid oxygen emission spectrum: outer radius = 10.48 cm, detector
bias = 2.2 MeV, flight path = 996.6 cm, view angle = 120°, and
FWHM = 2.7 ns. ‘I"

TMID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV

1.896E+02 1.476E+0! 8.153E-05 5.115E-04 5.021E-04 6.8676E-09 .
1.904E+02 1.463E+0! 2.280E-04 1.450€-03 1.422E-03 2.535€-04
1.8912e+02 1.450E+01 5.210E-04 3.357€-03 3.289£-03 6.801E~04
1.921E+02 1.438E+0! 1.301£-03 8.491E-03 8.311E£-03 1.745£-03
1.929E+02 1.425E+01 3.352€£-03 2.217e-02 c.1e8£-02 4.489E~-03
1.937e+02 1.913E+01 1.024€E-02 6.864E-02 6.708E-02 1.288E-02 "
1.84S5E+02 1.401E+01 3.402E-02 2.310E-0! 2.254E-01 4.073E-02
1.953€+02 1.388E+01 9.117€-02 6.271E-0! 6.095E-01 1.154€-01
1.962E+02 1.377€+0! 1.638€-01 1.142E+00 1.105E+00 2.496€£-01
1.970E+02 1.365E+01 1.838E-01 1.297€+00 1.250E+00 4.000E-01
1.978€+02 1.354E+0! 1.420€-01 1.015£+00 9.746E~01 S5.163E-01
1.886E+02 1.342E+0! 9 193E-02 6.657€-01 6.374E-~-01 5.916E-01
1.994£+02 1.331£+01 5.348E-02 3.922E-01 3.745E-01 6.354€E-01
2.002E+02 1.320E+01 2.7383E-02 2.074E-0! 1.975E-01 6.582E-01
2.011E+02 1.309€+0! 1.981E£-02 1.189E-0! 1.130E-01 6.712E-01
2.019E+02 1.298E+0! 1.118e-02 8.516E-02 8.062E-02 6.803E-01
2.027E+02 1.288E+01 8.516E-03 6.567€£~-02 6.182€-02 6.873E-01
2.035E+02 1.277€+01 7.240E-03 5.653E-02 5.291E-02 6.932E~01
2.043E+02 1.267€+01 6.399e-03 5.058E-~02 4.708E-02 6.9856-01
e2.05e€e+02 1.256€+01 5.629€-03 4.505E-02 4.170E-02 7.031€£-01
2.060E+02 1.246E+01 5.364€E-03 4.346E-02 4.001E-O2 7.075E-01
2.06R8E+02 1.236E+0! 5.184E£-03 4.251E-02 2.893t-02 7.117E-01
2.076E+02 1.226E+01 5.02QE-03 4.169€-02 3.798E-02 7.158E-01
2.084E+02 1.218E+01 4.68B8E£-03 3.938t-02 3.570€E-02 7.197€-01
2.0393e+02 1.207€+01 4.322E-03 3.676E-02 3.315E-02 7.232E-0!
2.101E+C2 1.197E+01 3.971€-03 3.418E-02 3.067€£-02 7.265E-01
2.109e+0¢2 1.188E+01 3.771E-03 3.285€-02 2.833t-02 7.295€-01
2.117e+02 1.178E+01 3.458E-03 3.048E-02 2.710E-02 7.324E-01
2.125€E+02 1.189€+01 2.934E-03 2.617E-02 2.315e~-02 7.348E-01
2.133tE+02 1.160E+01 2.559E-03 2.310E-02 2.034E-02 7.369E-01
2.142e+02 1.151E+01 2.415€-03 2.206E-02 1.934E-02 7.388E-01
2.150E+02 1. 1428+01 2.145E-03 1.983£-02 1.7306-02 7.406E-01
2.158E+02 1.133E+01 1.827€-03 1.802E-02 1.566E£~02 7.422E-01
2.166E+02 1.125E+01 1.688E-03 1.597€~02 1.381£~-02 7.436E-01
2.174E+02 1.116E+01 1.701£-03 1.628E-02 1.402e-02 7.450£-01
2.183E+02 1.108E+01 1.771€-03 1.714E-02 1.470E-02 7.464E-01
2.191E+02 1.088€+0! 1.623E-03 1.589E-02 1.357€-02 7.477€-01
2.189E+02 1.091E£+01 1.4B87E-03 1.473E£-02 1.253E-02 7.480E-01
2.207E+02 1.083E+01 1.340£-03 1.343E-02 1.138E~02 7.501€-~01
2.215E+02 1.074E+01 1.19%5E-03 1.21iE-02 1.022e-02 7.510E-01
2.224E+02 1.066€E+0! 9.631E~-04 9.871E-03 8.297€-03 7.518€E-01
2.232e+02 1.0958E+01 7.580E-04 7.857£-03 6.579E-03 7.524E-01
2.240e+02 1.051E+01 6.688E -04 7.011€-03 5.849€£-03 7.530E-0!
2.24BE+02 1.043€+01 5.949E~-04 6.307€-03 5.241E-03 7.535E-01
2.256E+02 1.035E+01 “4.803E-04 5.148E-03 4.263E-03 7.539E-01
c.aB4E+02 1.028E+01 4.790E-04 5.182E-03 4.284E£-03 7.543E-01
2.273E+02 1.020E+0! 4.178E-04 4.580E-03 3.765£-03 7.846E-01 R
2.281e+02 1.013€+01 3.605E-04 3.995E-03 3.273£-03 7.5498-0!
2.288E+02 1.005€E+0! 3.236E-04 3.625E-03 2.960E-03 7.552E-01
2.297e+02 9.980£+00 2.637E-04 2.987€-03 2.430E-03 7.954E-01
2.305E+02 9.908e+00 2.726E-04 3.122E-03 2.528E-03 7.556E-01
2.314£+02 8.837€+00 2.803E-04 3.245E-03 2.616€£-03 7.55686-01 *
2.322E+02 9.767£+00 2.777E-04 3.250E-03 2.609E~03 7.561E-01
2.330e+02 9.697E+00 2.395E-0u4 2.833E-03 2.264E-03 7.563E-01

Y



Table 7. (cont.)

WUV VIVIVNDRRIBNB VBV VUV YR

.338E+02
.34BE+02
.355€+02
.363E£+02
.371E+02
.379€+02
.387E+0¢2
.395E+02
.404E+D2
.4iee+02
.420£+02
.428E+02
.436E+02
L445E 02
L453E+02
.4B1E+02
.4B9E+02
477E+02
.HB6E+02
L48yE+0e
.502E+02
.510E+02
.518E+02
.526E+02
.535E+02
.5u3E+02
.551E+02
.559€+02
.567E+02
.576E+02
.584E+02
.592E+02
.600E+02
.608E+02
.617E+02
.625E+02
.633E+02
.B41E+02
.6438E+02
.B57E+02
.066E+02
.B74E+02
.682E+02
.B90E+02
.698E+02
.707E+02
.723E+02
.I48E+02
.T772E+02
.787E+02
.B2lE+0D2
.84BE+02
.870E+02
.885E+02
.919E+02
.944E+02
.968E+02
.993E+02
.o18e+02
.0u2E+02
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.629E+00
.560E+00
.493€+00
426E+00
.360€E+00
.295E+00
.231E+00
.167E+00
.103E+00
.041E+00
.979E+00
.917E+00
.B857E+00
.787€E+00
.737E+00
.678E+00
.620E+00
.562E+00
.505E+00
L44S8E+00
.393€+00
.338E+00
.e83E+00
.228E+00
L1T75E+00
L121E+00
.069€E+00
.01BE+00
.965E+00
.914€+00
.863E+00
.813E+00
.763E£+00
.TI14E+00
.665E+00
.B616E+00
.568E+00
.521E+00
L4T74E+00
42BE+00
.382E+00
.336E+00
.2981E+00
.246E+00
.201E+00
.187E+00
.071E+00
.943E+00
.820E+00
.B639E+00
.582€+00
LMBTE+0D
.356E+00
.24T7E+00
L142e8+400
.033E+00
.938C+00
.B40E+0D
LTHSE+00
.652€+00

.866£ -0v
.00BE-04
LT77E-04
.803E-04
. 7138E-04%
.624E-04
LTT77E-04
.854E-04
.739€-04
.662E - 04
.701E~04
. 369E - 04
.962E -04
.0B4E-04
.758E~04
.038E-04
.S11E-0O4

860E-04

.B31E~0u4
.375E-04
. 363E-04
.B694E -0
L4 0E - 04
L4T78E -04
.B56E -04
.936E-04
LHO1E~Ou
. 338E-04
.261E~-0u
.758E-04
. 178E-04
.701E-04
.Q49E - 04
.586E -04
.510E-04
.080E-03
.311E-03
.397E-03
.394E-03
L44BE-03
431E-03
. 358E-03
.345E-03
.362E-03
.270E-03
.204E-03
.e42E-03
.283E-03
.240E~-03
.275E-03
.335£-03
.384E-03
.206E-03
.074E-03
.083E-03
.085€E-03
.074E-03
.062E£-03
.707E-04
.873E 04
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L427E-03
.634€£-03
.392€£-03
.4B0E-03
417E-03
.309E-03
.539E-03
.675€-03
.564E-03
.501€£-03
.588E-03
.181£-03
.661E-03
.82BE-03
M34E-03
.850£-03
.699E-03
.B54E-03
.351E-03
.875E£-03
.005E-03
.517€-03
.160E-03
.239E-03
.8534E-03
.992E-03
. 187€-03
.108E-03
.007€E-03
.825£-03
.535E-03
.425E-03
.533E-03
.100E-02
J435E-02
.838E-02
.253E-02
424E-02
441E-02
.5%6E-02
.553€-02
L446E-02
JH4BE-02
.498E-02
.352E-02
.250e-02
.366E-02
.510E-02
.483E-02
.633E-02
.831£-02
.014€E-02
.685E-02
63E-02
.548E-02
.619E-02
.660E-02
.B695E-02
.526£-02
.3893e-02

e e e e e e o n [ e e e et s s e ot e v e e et et e es b o] £ G ) U e e e (U e e e e ) e = Y U U Y TU RS TG U TU U U RO TU TR

.728E-03
.880E-03
.678E-03
.720E-03
.E76t-03
.581E-03
.750€-03
.B44E~-03
.748E-03
.690E-03
.74B8E-03
.428E-03
.027e-03
.148E~03
.B44E-03
. 154€-03
.035€£-03
.996E-03
.163E-03
.151E-03
.4896E-03
.874E-03
.B05€E-03
.660E-03
.B74E-03
.208E-03
.610E-03
.H48E-03
.471E~-03
.066E-03
.580E~03
.223E-03
.748E-03
.978E-03
.033%E-02
.328t-02
.b2uE-02
. T44E-02
.753E-~-02
.832E-02
.826E-02
LT47E-02
.743E-02
.778E-02
.B71E-02
.585¢E -02
.671E-02
.167€-02
.752€E-02
.B47E-02
.982€-02
.108e-02
.882€-02
.718€E-02
.TTHE-02
.821E-02
.B49E~-02
.873E~02
.756E-02
.663E-02
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.565E-01
.567€-01
.570E-01
.572e-~01
LSTHE-0!
.576E-01
.S579E-01
.581E~-01
.583E-01
.S85E-01
.588E-01
.590£-01
.591E-01
.593E-01
.584E-~-01
.586E-01
.597€E-01
.598E -01
.600€-01
.602E-01
.603E-01
.B604E-01
.606E-01
.607€-01
.608E~01
.610E-01
.611E-01
.612E-01
.613E-0!
.615E-01
.616E-01
.619E-01
.622E~01
.627E-01
.634E-01
.B43E-01
.B654E-01
.665E-01
.677E-01
.688E-01
.700E-01
.THIE-DI
.722e-01
.733E-01
. TH4E-OL
.754E~01
.784E-01
.816E-01
.846E-01
.877E-01
.910E-01
.44E-01
.974E-01
.000E~0!
.027€-01
.053E-0!
.080E-01
.106E-01
.130E-01
.152E-01
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7. (cont.)

.067€+02
.091E+02
.l116E+02
LAB1E+Q2
. 165E+02
.190e+02
.Q14E+02
.239E+02
.263E+02
.288€+02
.313E+02
.337E+02
.362E+02
.386E+02
AMLIE«Q2
.435E+02
.4B0E+02
LBuE+02
.509€+02
.B3IYE+D2
.558E+02
.583E+02
.B07E+02
.B632E+02
.656E+02
.6BlE+02
.706E+02
.730E+02
L7558 +02
.T79E +02
.804E+02
.828E+02
.853E+02
.B77E+02
.902E+02
.927E+02
.951E+02
.976E+02
.000E+02
.0es5E+02
.049E+02
.074E+02
.089E+02
.123E+02
.148E+02
.172E+02
. 187E+02
.ecieg+02
.eubt+02
271E+02
.295E+02
.320E+02
L 34uf+02
.369E+02
.393E+02
.418E+02
.uupeE+02
4BT7E+02
.492E+02
.508E+02

FEFFrFFFFEFLfrrs s s AaAnWLM
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VNN RIVUNRNNNNNNWWOHWNWNHWNWWHENWHEHENWHWERWNWRNWNWRWNWE £

.561E+00
MHT2E+00
.385E+00
.300E+00
.21BE+00
. 137E+00
.058E+00
.981E£+00
.906E+00
.B32E+00
.760£+00
.680E+00
.B621E+00
.S54E+00
.488E+00
4248 +00
.361E+00
.293E+00
.239E+00
. 180E+0Q
t.122E+00
.OB5E+00
.009E+00
.955E +00
.302E+00
.B49E+00
.798E+00
. T4BE+00
.698E+00
.651E+00
.604E+00
.S957E+00
.S12E+00
.4B87E+00
L423E+400
.380E+00
.338E£+00
.297E+00
.256E+00
.217E+00
ATTESQD
.133E+00
L101E+Q0
.0B4E+00
.028E+00
.892E +00
.957E+00
.923E+00
.889E+00
.856E+00
.823E+00
.T91E+00
.759€+00
.T728E+00
.637E+00
.BB7E+00
.B638E+00
.BOSE+D0
.580E+00
.5B1E+00

QUMD NEEF S FEFSF S F P S5 T S ETFESUNAQUOO0ORAEFLSINTROOISdOADNONNID U

LS1BE-04
.968E - 04
. 142E-04
.858E - 04
.828E -0
.590E-04
.077€-04
.737E-04
.905€E-04
. 193E-04
45T7E-04
. 389E - 04
.697E-04
.0B1E-0OY4
.720€£-04
.985E ~ 04
.083E-04

488k -0k

.862E -04
.367E-04
. 389E - 04
.936E -04
. 123E-04
.167€ - 04
.S554E ~ 04
LI51E-04
LTUTE-04
.586€ - 04
.459E -0y
.H20E-04
412E-0Y4
.824E~-0u
. 382E~-0u
.B68E-04
. 365€ -04
L476E-04
.361E-04
.658E - 04
.935E-04
.569E -0u
.709E-0u4
.973E-04
. @THE ~ D
. 762E-04
.BY3E-04
.652E~0u
.B60E-04
. 299E -04
. 2956 - 04
.2T0E-0u
. 29%€ - 04
. 367E-04
.B59E - 04
.B699E - 04
. 792€ -04
.962€ -04
.077E-04
.975E -04
.902E -04
.784E - 04

-26—
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.054E-02
.851E-02
.043e-02
.015E~-02
.054E-02
.029€-32
.915t-02
.B50E-02
.278E-02
.428eE-02
.575E-02
.B09E-02
.41B8E-02
.e44E-02
.188E-02
.92ee-02
.002E-02
.807€-02
.99%8E-0¢
.254E-02
.311E-02
.598E-02
.737E-02
.B631E-02
.586E-02
.44BL~0e
.302E-02
.@68E-02
.250E-C2
.275E-02
.315E-02
.581E-02
.391E-02
.706E-02
ALT74E-02
.585E£-02
.567E-02
LT94E-02
L771E-02
.BuyE-02
.986E~02
.2l1E~-02
.46BE-02
.858E-02
.B47eE-02
.822E-02
.998£-C2
.808E-02
.B74E-02
.923E-02
.010E-C2
.136E-07
.357E-0°
H43E-0¢2
.697E-02
.916E-02
.095E-02
.084E-0¢2
.LI6E-02
.065€-02

.4eBt-02
.357E-02
.4e8E-02
.407E-02
.438E-02
.4aue-02
.34/E-02

.305E-02

.B615€E~-02
.731€-02
.844E-02
.878E-02
.748E-02
.632E-02
.578E-02
.416E-02
.487€-02
. 352 -02
.508E-02

.7T13k-02

. 169t -02

.005€E-~02

.127e-02
.063£-02

.04BE-02
.957¢-02

.858t -02

.B48E-02
.850E-02

.888E -02

.939E-02
.i81E-02
.038t -02
.337e-02

.168E-02
.298E -02

1
1
1
1
1
{
1
1
1
1
1
!
1
1
!
!
1
1
1
1
1
e
e
e
e
1
1
!
1
1
!
2
2
e
e
4
2.316E-02
e.
L4
F=4
2
3
3
N
Yy
“
Y
N
Y
5
5
5
6
7
7
8
9
1
1
1

560E-02

.583t-02

.720E-02
.918E-02
.207E-02
.BuyE-02
. 056t -02

.166E-02

.386E-02
.B45E-02
.B603E-02
.871E-02
. 140E-02

.480E-02

.800E-02
.496E-02
.089t-02
.692E-02

.528E-02

. 393t -02
.001E-0O1
.075E-01
LA1IE-O1

TDOCDOOVOVOODDODOOTOOOODDNDODOODOODDORDODDOODDDOITONDDDDODODOOODODDWOOOEC

. 170E-01
. 187€-01
.205E-01
.eeee-01
.2@39€-01
.255€-01
.270€-01
.2BY4E-01
.301E-01
.318E-01
.337e-01
.3556-01
.371£-01
. 386E-01
.400E-0!
L413E-01
.425E-01
.436E-01
H4B8E-01
461E-01
LHTHE-O1
.488E-01
.504E-01
-S18E-01
.532€-0t
.S45E-01
.556E-01
.S567E-0!
.578E-01
.588E-01
.800E-01
.612E-01
.623E-01
.635E-01
.645E-01
.656E-01
.667£-0!
.B878E-0!
.690E-01
.701E-01
.712E-01
.725€-01
.738E-01
.7952E-01
.766E-01
.780E-01
.793E-01
.806E-01
.818E-01
.832E-01
.845E-01
.859E-01
.872E-01
.886E-01
.900E-01
.915E-0!
.930E-0!
.94SE-01
.958E-0!
.964E-0!
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Table 8.

(MID)

NANOSEC

.427e+02
M437E+02
H447E+02

.457e+02
L4B7E+02
.477E+02
.4B87E+02
LH97E+02

.507E+02
.517E+02
.526E+02
.536E+02
.B4BE+02
.586E+0E
.566E+02
.576E+02
.586E+02
.536E+02
.b60BE+02
.BIBE+02
.626E+02
.B36E+02
.BY4BE+02
.B656E+02
.666E+02
.B76E+ 02
.B686E+02
.696E+02
.705E+02
.718E+02
.7258+02
.735E+02
.760£+02
.800E+02
.840E+02
.879E+02
.81i8E+02
.959E+02
.9939E+02
.038E+0R2
.078E+02
.11BE+0O2
.158E£+02
.198E£+02
.238E+02
.277€+02
.317E+02
.357E+02
.397€+02
436E+02
.476E+02
.B1B6E+02
.556E+02
.596E+02

Tungsten emission spectrum:
bias
FWHM = 4.1 ns.

inner radius = 9.04 cm, detector

= 1.6 MeV, flight path = 801.4 cm, view angle

EfMID)
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MEV

.708E+01
.68UE+0D!
.660E+01
.637E+01
.B14E+01
.591E+01
.568E+01
.548E+01
.527E+01
.506E+01
.486E+01
.466E+01
LHYWTE+OI
.428E+01
.409E+01
.391E+01
.373E+01
. 356E+01
.338E+01
.322E+01
.305E+01
.28SE+0!
.273E+01
.257E+01
.242E+0!
.227e+01
.212E+01
.197E+01
. 183E+01
. 169E+01
. 155E+01
.142E+01
.10SE+D1
.058E+01
.013E+01
.68SE+00
.293E+00
.S1eE+00
.555E+00
.218E+00
.S901E+00
.603E+00
.321E+00
.054E+00
.802E+00
.9563E+00
.337E+00
.122E+00
.918E+00
.724E+00
.539E+00
.363E+00
. 198E+00
.03BE+00

COUNTS/

MNPV WNWNNWNWNHENF S S d0—~— = e = UWD— N E D= @QUVFEFODDOO W

NANOSEC

.593E-05
.012E-D5
.776E-05
.005€E-04
.881E-03
. 155€E-02
.538E-02
.981E-02

-27-

COUNTS/
MEV

LH4BE-04
L476E-04%
.B84E~-04
.583E-03
.189E-02
.668E-02
.538E-0!
.B71E-01
.778E-01
.B0BE-01
.562E-01
H45E-01
.507e-01
.270E-01
.308E-02
.328E-0@2
.085E-02
420E-02
.078E-02
L152E-03
.e17e-03
.588E-03
.572E-03
.982E-03
.177E-03
.983E-03
.513E-03
.268£-03
.022E-03
.973E-03
.B05E-03
.778E-03
.TI4E-03
.7195E-03
.883E-03
.905E-03
.893E-03
.918E-03
.923E-03
.000€E-03
.005E-03
. 142E-03
.37%E-02
.588E-03
.705E-03
.7T74E-03
.B67E-03
.935E-03
.376E-03
.609E-03
.B74E-03
.939E-03
.521E-03
.381E£-03

JUOAFEFLFF LT HRWEHENWHEWNEWNNUVURUBUUUNDURBEREEN SOOI~~~ WD~ IO FNONNU WM —

NEUTRONS/

MEV

WEFENWNHWHNWRNUNLDNNURUUURLDURDUNNURUNRNWNNENENE TN — NN~ NLFI-JLNOnMN KN —

. 358 -04
. 343E-04
.S45E-04
.513E-03
.158E-02
.B665E-02
.566E-01
.778E-01
.013E-01
L95S8E-01
.812E-01
.T03E-01
.B64E-01
.356E-01
.763E-02
.5893E-02
.252E-02
.533E-02
.170E-02
.498E-03
.917E-03
.227E-03
.093E-03
H4TE-03
.118E-03
.246E~-03
.728E-03
.44BE~03
.1628-03
.086E-03
.8839E-03
.833%E-03
.723E-03
.722E-03
.731E-03
.683E-03
.B07E-03
.572E-03
.518E-03
.553E-03
.520E-03
.B79E-03
.716E-03
.B82SE-03
.871E-03
.916E-03
.842E-03
.002E-03
.296E-03
H43E-03
.4BBE-03
.B4BE-03
.0B69E~-03
.958E-03

DO DOODODODTODDROODVTDOOOTBODOOOOTDINIIANIATIIIIIdTIODEF W DU -] OW

26°, and

SUM

.573E-05
.552E-05
.828E-04
.800E-04
.734E-03
.716E-02
.223g-02
.815E-01
.226E-01
L77T7E-01
.088E-01
.958E-01
L439E-01
.B78E-01
.784E-01
.855E-01
.892E-01
.91B6E-0!
.935E-01
.84SE-01
.863E-01
.975E-01
.886E~-01
.995E-01
.002E-01
.008E-01
L013E-01
.018E-01
.022E-01
.026E-01
.030E-01
.034E-01
.0uBE-01
.061E-01
.074E-01
.086E-01
.098E-01
.108E-01
.118E-01
.128E-01
.138E-01
. 147E-01
.156E-01
. 165E-01
LET74E-0L
.183E-01
.191E-01
.199E-01
.208E-01
.217E-01
.225E-01
.234E-01
.243E-01
.251E-01



Table 8. (cont.)

FFFFFTLFFNNNWNWNNKNKWNNWNENNWNWNKWNNWNNWOWENWNONOWN®HLDMDDMMDMMND

.B3SE+Ce2
.6758+02
.715E+02
.155E+02
.794E+02
.834E+02
.874E+02
.814E+02
.954E+02
.993E+02
.033E+02
.073E+0@2
L113E+02
.152e+02
.192E+02
.e32e+02
.272E+02
.312E+02
.351E+02
.391e+02
L431E+02
LT71E+D2
.510E+02
.550E+02
.590E+02
.B30E+02
.B670E+02
.708E+02
.748E+0e2
.7188E+02
.8298E+0e2
.868E+02
.908E+02
.948eE+02
.988E+02
.028E+0e2
.067E+02
.107E+Ge
. 147E+02
. 187E+02
.e27e+02
.2bBE+(e

e = = VNNV UVNNUNNUNUNIVWWNWWNWNENWNWNERNWNNF S EFEFEL

.881E+00
.738E+00
.5938E+00
4B6E+00
.338E+00
.21B6E+00
.099E+00
.987E+00
.880E+00
.TT7TE+0O
.B77E+00
.582E+00
.480E+00
.402E+00
.317E+00
.236E+00
.157E+00
.081E+00
.008E+00
.837E+00
.868E+00
.803E+00
.T40E+00
.B78E+00
.618E+00
.562E+00
.506E+00
L452E+00
.400E+00
.350E+00
.301E+00
.25%E+00
.208E+0D
. 163E+00
.120E+00
.078E+00
.038E+00
.398E+00
.960£+00
.823E+00
.B87€+00
.852ZE+00

MMPWNWHNANNFEFF ISP PP FF P LSTFSIFFEWOUWOENENWIRMNDUDURDNNIBNDRDVDRD

.208E-04
. 1B5E-04
. 355E - 04
. 34BE~04
.CB65E-04
. 353E-04
L484E-O4
.532E-04
.615E-04
.718E-U4
.881E-04
.875E-04
.923E-04
. 115E-04
.237E-04
.403E-04
.610E-04
.930E-04
.859E-04
. 149E-0Ou
.O54E-04
.022E-04
C1THE-O4
.528E-04
.282E-04
. 1B6E-04
Q4 1E-04
L4B62E-04
.C06E-04
.284E-0O4
.201E-04
.2e4E-04
. T46E-04
.091E-04
.B04E-C4
.B16E-04
.367E-04
.393E-04
.215E-04
.161E-04%
.B47E-04
.703E-04

~28—

WNWWHWHNOWNENWWHOWWNWONW®WNUUWRRNMUNUNMUMN e e = (OO JJJO NN

.895£-03
.04SE-03
.882E-03
.172E-03
.226E-03
.B37E-03
.668E-03
.175E-03
.B73E-03
.0B68E-02
.178E-02
.224E-02
.294E-02
W433E-02
.B547E-02
.688E-02
.858E-02
.g98E~-02
.136E-02
.380E-02
.408E-02
.475E-02
.658E-02
.985E~-02
.818E~02
.948E-02
.088E-02
.357E-02
.268E-02
L4uBE-02
L478E-02
.607E-02
.652E-02
.718E-02
.561E-02
.488E~02
.345E-02
472E-02
.387E-02
.427e-02
.176E-02
.102E-02

DU EF £ EFFFEWNNNNNNRNNUDURLTY —= =t et o e = (O DODJONOTAN L £

.3353E-03
LH51E-03
.067€£-03
.288£-03
.347E-03
.818E-03
.456E-03
.856E-03
.407E-03
.050E-03
.912E-03
.282E-03
.852£-03
.088e-02
.192E-02
.209E-02
MHHQE-O2
.B45E-02
.685E-02
.895£-02
.937E-02
.010E-02
.185E-02
.502e-02
.495E-02
.571E-02
.748E-02
.075E-02
.085E-02
.320E-02
.426E-02
.696E-02
.91DE-02
.2e0e-02
.318E-02
J491E-02
.B43E-02
.988E-02
.e13e-02
.678E-02
.683E-02
.020E-02

DOTOODOOTODOOODODDODOODLDOODODOCOOODOOOBEOEOOE®®OODDOD

.260E-01
.268E-01
.278E-01
.287E-01
.2986E-01
.306E-01
.316E-01
.326E-01
.336E£-01
.347£-01
.358E-01
.370E-01
.381£-01
.394E-01
.407E-01
.420E-01
.435E-01
.450£-01
.4B6E-01
.482E-01
.488E-01
SI4E-01
.531E-01
.548E-01
.566E-01
.583E-01
.588E-01
.B17E-01
.B34E-01
.B51E-01
.668E-01
.684E-01
.701E-01
.T717E-01
.732E-01
.T47E-01
.760E-~01
LTTHE-O1
.786E-01
.798E-01
.810E-01
.821£-01



Table 9.

T
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(MID)
NANOSEC

.865E+02
.875E+02
.885E+02
.B95E+02
.805E+02
.915E+02
.825E+02
.935E+02
.945E+02
.955E+02
.865E+02
.975E+02
.Q84E+Q2
.394E£+02
.004E+02
.0l4E+Q2
.024E+0e
.034E+02
.O44E+Q02
.0B4E+02
.0B4E+02
.074E+02
.084E+02
.084E+02
. 104E+02
C114E+02
LlugE+Qe
.183E+02
.CY43E+0e
.283E+02
.3u2E+0e
.332E+02
4420+02
.491E+02
.B41E+0c
.591E+02
B4 1E+02
.690E+02
.TH0E+QR
.790E+02
.839E+(C2
.888E+02
.939E+02
.988E+02
.038E+02
.088E+02
. 138E£+02
.187€+02
.237e+02
.287£+02
.33pE+0R
.386E+02
.436E+02
.485E+02

Tungsten emission spectrum:
= 2,2 MeV, flight path
= 3.1 mns.

bias

FWHM

£
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(MID)
MEV

L4870 +01
L4T70E+01
LL55E+0!
.438E+01
L423E+01
.408E+01
.383E+01
L3798 +01
.3B64E+01
.350E+0!
.336E+01
.322E+01
.308E+01
.295E+01
.28ee+01
.c68E+01
.256E+01
.eH4E+01
.231E+01
.C19E+01
.207E+0!
. 185E+01
.184E+0!
L172E+01
.1B61E+01
. 150E+01
1L7E+0L
.066E+01
.018E+0!
.736E+00
.319E+00
.9238E+00
.562E£+00
.218E+00
.88%E+00
.530E+00
.302E+00
.031E+00
LTI8E+00
.532E- 00
. 302E+00
.085E+00
.878E+00
.682E+00
.4395E+00
.318E+00
.14QE+00
.888E+00
.B34E+00
.B688E+00
.B48E+00
L4 14E+QO
.286E+00
. 184E+00

COUNTS/
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NANOSEC

.783E-05
.B5BE -04
.987E-04
.300E-03
.482E-03
. 152E-02
.044E-02
.080E-01
.B854E-01
.885E-01
L341E-01
.479E-~-02
.8B1E-02
.378E-02
.300E-03
.233E-03
.B48E-03
.B70E-03
.408E-03
.107E-03
LIHTE-O4
.732e-04
.553E-0Y4
.572E- 04
.974E-04
. 180E-04
.B73E-04
.088E -04
. T53E-04
.436E-04
.033E-04
.758E - 04
.7E65E -0Y4
.S48E-04
.430E-04
.482E-04
.219E-04
.332E-04
. 155E~-04
.340E-0O4
. 134E-04
.000E~04
.227E-04
. 160E-04%
.034E-0Y4
.04BE-0O4
.057£-04
.959E - 04
L124E-O4
. 168E-04
.075E-04
.838E-04
. 129E-04
.918E-04

~2G~

inner radius

= 9.04 cm, detector

= 979.4 cm, view angle = 120°, and

COUNTS/

NONNdNNOOOOO OO E F LS FFIFREIFEUNNRNWNWSTSF S S F SO0 0V90—~—~ N W~ NWEFO——-JdJNUVINDODW—UUN

MEV

. 329E-04
.147E-03
.135E-03
.308E-03
.2beE-02
.603E-02
L713E-01
.360E-01
.284E+00
.404E+00
.586E-01
.706E-01
.111E-D1
.033E-01
.556E-02
.e71e-02
.079E-02
.480E-02
.137E-02
.090E-03
.594E-03
.B542E-03
.B33E-03
.727E-03
.399t-03
.B49E-03
.378E-03
.111E-03
.045E-03
.862E-03
.744E-03
.624€E-03
.872E-03
.797E-03
.B46E-03
. 168E-03
.S50E-03
.396E-03
.295%5E-03
.928E-03
.743E-03
.687E-03
.497£-03
.Bl1E-03
.556E-03
.B74E-03
.198E-03
.192E-03
.037£-03
.523E-03
.B37E-03
.3B4E-03
.455E6-03
.955E-03

NEUTRONS/ SUM
MEV
5.235E-04 8.710E-05
1.126E-03 2.716E-04
3.072E-03 7.873E-04
8.133E-03 2.060E-03
2.2lle-oe 5.521E-03
7.425E-02 1.687E-02
2.641E-01 5.716E-02
7.127E-01 1.B645E-01
1.237€+00 3.487E-01
1.347E+00 5.470E-01
9.163E-01 6.803E-01
4.484E-01 7.4476-01
2.004E£-01 7.731E-01
9.767E-02 7.868E-01
5.213E-02 7.941E-01
3.048E-02 7.983E-01
1.924%E-02 3.009E-01
1.370E-02 8.028E-01
1.038E-02 8.042E-01
8.250E-03 8.053E-0!
6.850E-03 8.062E-01
5.864E-03 8.069E-01
5.018E-03 8.076E-01
5.074E£-03 8.082E-01
3.874E-03 8.087E-01
4.071E-03 8.092E-01
3.773E-03 8.116E-01
3.455E-03 8.136E-01
3.323E-03 8.155E-01
3.175£-03 8.172E-01
2.925E-03 8.187E-01
2.770E-03 8.201E-01
2.8912E-03 8.214E-01
2.813E-03 8.227E-01
2.811E-03 8.239E-01
3.008E-03 8.251E-01
2.8176-03 8.262E-01
3.102E-03 8.274£-01
3.016E-03 8.285E-01
3.448E-03 8.296E-01
2.308E-03 8.307E-0!
3.261E-03 8.317E-01
3.820£-03 8.328E-01
3.900E-03 8.339E-01
3.863E£-03 8.348E-01
4 102E-03 8.353E-01
4.348E-03 8.36SE-01
4.387E-03 8.379E-01
5.014E-03 8.388E-01
5.417£-03 8.400E-01
5.483E-03 8.411E-01
5.433E-03 8.420E-01
6.338E-03 8.431E-01
6.057E-03 8.L40E-01



Table 9. (cont.)

L LT F T F L F P LT WNWNENONWNONWHNOWNW

.535E+0e2
.585E+02
.635E+02
.BB4E+0¢2
.734E+02
.184E+02
.833g+02
.883E+02
.833E+02
.982E+02
.032E+02
.082€E+02
.132E+02
.181E+02
.231E+02
.28leE+0e
.330E+02
.380E+02
.430E+02
.479E+02
.529E+02
.B79E+02

UMMV WWWNOWWWN KN WSS

.O46E+00
.834E£+00
.826E+00
.723E+00
.624E+00
.528E+00
L437E+00
.34SE+00
.264E+00
. 183E+00
. 104E+00
.028E+00
.956E+00
.885E£+00
.818E+00
.752E+00
.B89E+00
.628E+00
.568E+00
.512E+00
L45T7E+00
LH4O4E+00

e.
. 168E-04
.979E-04
.072E-04
.003E-04
.142E-04
.216E-04
.227E~-04
. 162E-04
.500E-04
. 180E-04
.925E-04
. 123E-04%
.987E-04%
.905E-04
.BS1E~-0O4
.5B4E -04
. 160E-04
.7158E-04
. 188E-04
.003E-04
.B14E-05

W= e ) o e = U= UV Y VMUY — D

113E-04
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.152E-03
.793E-03
.324E-03
.017€-02
.024E-02
. 140E-02
.e27e-02
.282E-02
.2g4E-~-02
.553E-02
.407E-02
.e289E-02
.479E-02
.431E-02
MH21E-02
.307E-02
eH4E-02
.790E-02
.507e-02
.054E-02
.192e-03
.353E-03

N TU N T e s e s e e e e (OO O - DY

.0786E-03
.708E-03
.486E-03
.3258-03
.539e-03
.685E~-03
.070E-02
.152E-02
.205e-02
.B14E-02
.436E-02
.395E-02
.720E-02
.806E-02
.955€-02
.968E-02

DOOVODOODODDDODODODOODDDTODDO®

LH51E-01
.462E-01
471E~-0O1
.482E-01
.482E-01
.502E-01
.513E-01
.524E-01
.535E-01
.S4BE-O!
.558E-01
.568E~-01
.579E-01
.588E-01
.598E-01
.606E-01
.614E-01
.625E-01
.633E-01
.639E-01
.BY4E-01
.B48E-01



Table 10. Tungsten emission spectrum: inner radius = 7.72 cm, detector
bias = 1.6 MeV, flight path = 801.4 cm, view angle = 26°, and
FWHM = 4.1 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM

NANOSEC MEV NANOSEC MEV MEV

1.446E+02 1.662E+0! %.880E-05 2.512E-0u 2.408E-04 5.847E-05
1.456E+02 1.639E+01 1.095E~-04 4.699E-04 4.567E-04 1.683E-04
1.468E+02 1.616E+01 8.240E-04 3.614E-03 2.961E-03 9.878E-04
1. 476E+02 1.583E+01 1. 184E~-02 5.349E-02 5.341E-02 1.286E-02
1.486E+02 1.571E+01 4.052€E-02 1.854£-01 1.873E-0! 5.316E£-02
1.486E+02 1.550€+01 7.344E-02 3.431E-01 3.506E-01 1.262E-01
1.506E+02 1.523E+01 1.152E-01 5.482E-01 5.6876E-01 2.407E-01
1.516E+02 1.508E+0! 1.327E-01 65.453E-01 6.751€-01 3.727E-01
1.526E+02 1.488E+01 1.091E-01 5.422E-01 5.708E-01 4.812E-01
1.536E+02 1.468E+01 7.458€E-02 3.782€E-01 “4.000E-01 5.554E~01
1.545E+02 1. 448E+0! 4.470E-02 2.313E-01 2.457E-01 5.998E-01
1.555E+02 1.430E+01 e.524E-08e 1.332E-01 1.422E-01 6.249E-01
1.565E+02 1.411E+01 1.553E-02 8.364E-02 B8.963E-02 6.404E-01
1.575E+02 1.383E+01 1.084E-02 5.853E~-02 6.405E-02 6.511E-01
1.585E+02 1.375E+01 7.718E-03 4.323E-02 4.668E-02 6.588£-01
1.595E+0¢2 1.357€+01 5.849E-03 3.341E-02 2.620E-02 6.646E-01
1.605E+02 1.340E+01 4.343E-03 2.529E-02 2.745E~02 6.683E-01
1.615E+02 1.323E+01 3.263c-03 1.837E-02 e.10ce~-02 6.722E-01
1.625E+02 1.307E+01 2.732E-03 1.653E-02 1.794E-02 6.748E-01
1.635€E+02 1.290E+01 2.238E~03 1.381E~-02 1.435E~02 6.771E-01
1.645E+02 1.274E+01 1.874E-03 1.178E-02 1.271E-02 6.730E-0!
1.655E+02 1.259E+01 1.579E-03 1.011E-02 1.088E-02 6.806E-01
1.665E+02 1.243E+01 1.256E-03 8.192E-03 8.782E-03 6.818E-01
1.875E+02 1.228E+01 9.690E-04 6.439E-03 6.868£-03 6.828E-01
1.885E+02 1.213E+01 8.64pE~-04 5.852E-03 6.211E-03 6.836E-01
1.695E+02 1.198E+01 8.017e-04 5.526E-03 5.834E-03 6.844E-01
1.705E+02 1.184E+01 7. 156E -04 5.023E-03 5.260E-03 6.851E-01
1.715E+02 1.170E+01 6.811E-04 4.868E-03 5.057E-03 6.858E-01
1.7339E+02 1.136E+01 5.585€-04 4.180E-03 4.253E-03 6.881E-01
1.773E+02 1.085E+01 5.489E-04 4.398E-03 4.350E-03 6.802E-01
1.819E+02 1.037£+01 5.030E-04 4.315E£-03 4. 147e-03 6.922E-01
1.858E+02 9.921E+00 Y4 .655E-04 4.269E-03 3.995E-03 6.941E-01
1.898E+02 S.502E+00 Y4.54%1E~-04 4.446E~-03 4.057E~03 6.959E-01
1.838E+02 9.108E+00 4.255E-0u4 4.440E-03 3.959E~-03 6.976E-01
1.978E+02 8.739E+00 4.037E-04 4.552E-03 3.966E-03 6.992E-01
2.018E+02 8.391E+00 3.857E-04 4.555E~-03 3.900£-03 7.008E-01
2.058E+02 B8.065E+00 3.852E-04 4.830E-03 4.095E-03 7.023E-01
2.087e+02 7.757E+00 3.512E-04 4.670E-03 3.876E-03 7.037E-01
2.137E+02 7.466E+00 3.484E-0O4 4.908E-03 3.988E-03 7.051E-01
2. 177e+02 T.191E+00 3.482E-04 5.189E-C3 4.1328-03 7.065E-01
2.217e+02 6.932E+00 3.395E-04 5.349E-03 4.179£~-03 7.078E-01
2.257e+02 6.686E+00 3.408E-04% 5.670E-03 4.375E-03 7.082E-01
2.296E+02 6.453E+00 3.363E-04 5.901E-03 4.578E-03 7.105E-01
2.33B6E+02 6.233E+00 3.160E-04 5.843E-03 4.495E-03 7.118E-01
2.376E+02 6.023E+00 3.228E-04 6.286E-03 4.761E-03 7.130E-01
2.416E+02 5.824E+00 3.218E-04 65.592E-03 4.8944E-03 7.143E~01
2.455E+02 5.834E£+00 3. 140E-0Y 6.758E~-03 5.030E-03 7.156E-01
2.495E+02 5.454E+00 3.274E-04 7.402E£-03 5.475E-03 7.169E-01
2.535E+02 5.282E+00 3.385E-04 8.032E-03 5.926E-03 7.182E-01
2.575E+02 5.118E+00 3.221E-04 §.012E-03 5.898E-03 7.195E-01
2.615E+02 4.962E+00 3.431E-04 8.943E-03 6.575e-03 7.209E-01
2.654E+02 4.813E+00 3.484E-04 9.453E-03 6.954E-03 7.222E-01
2.684E+0e2 4.671E+00 3.687E-04 1.053E-02 7.748E-03 7.237E-01
2.734E+02 4.535E+00 3.416E-04 1.0e0E-02 7.512E-03 7.251E-01
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Table 10. (cont.)

FFELEFLFELFTFHNWNHWNENNHNWNHENGWNKWNWWENWHNWNKWNRWENWRWEWRWUDODODDRD

.TTHE+0R2
.813E+02
.853E+02
.893E+02
.933E+02
.873E+02
.012e+02
.052E+02
.092e+02
.132E+02
L1T71E+02
.211E+02
.251E+02
.291E+02
.231E+02
.370E+02
.410E+02
.450E+02
.4S0E+02
.528E+02
.569E +02
.B609E+02
.E4SE+02
.688E+02
.7e8E+02
.768E+02
.808E+02
.848E+02
.887E+02
.927e+02
.867E+02
.007E+02
.047E+02
.086E+02
.126E+02
. 1BBE+0@
.206E+02

—_ e — VNNV RNWENWNENWWNWRWRWNWWF £ 5

.404E+00
.279E+00
.160E+00
.045E+00
.935e+00
.830E+00
.729€E+00
.B31E+0D
.538E+00
LH4B8E+0D
.361E+00
.278E+00
.198E+00
.120€+00
.0uBE+00
.974E+00
.S04E+00
.837€+00
.773E+00
.710E+00
.B50E+D0
.531E+00
.535E+00
.480E+00
.427e+00
.376E+00
. 326E+00
.278E+00
.232E+00
.187E+00
L 143E+00
.100E+C0
.059E+00
.018E+00
.980E+00
.8S42E+00
.805E+00

OO0 INNNE LLFLFILILSLIENWNENW

.598E-04
.B4BE-04
.575E - 04
.821E-04
.933E-04
. 120E-04
.428E-04
L44TE-0Y
.554E-04
.B04E-04
.949E -0
.967E-04
.283E-04
.853E-04
.881E-04
. 180E-04
.955E-04
. 150E-04
.223k-04
.S76E-04
.991E-04
.636E-04
.862E~-04
.963E-04
.976E-04
.669E-04
.B37E-04
.837E-04
.B4YE-O4
.535E~04
.658E-04%
.550E-04
.054E-04
.838BE-04
.539E-04
.521E-04
.372E-04
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.l12ee~-0e
. 188E-02
.215e-02
.355E-02
.453E-02
.58BE-02
.T75E-02
.854E-02
.975E-02
. 166E-02
.318E-02
LH416E-02
.687€-02
.066E-02
.195E-02
.480€E-02
.474E-C2
.716E-02
.883E-02
.257E-02
.682E-02
.596E-02
.912E-02
.150E-02
.330E-02
.262E-02
.587E-02
LT45E-02
.759E-02
.841E-02
.136E-02
.220E-02
.923E-02
.883E-02
.T4T7E-02
.897e-02
.904E-02

—PPODNIJOONTNRAEELELWWNENWHNMNUVUN = e ee v e e = (OO D

.290e-03
.802E-03
.037€-03
.010E-02
.088E-02
.18eE-02
.339E-02
404E-02
.501E-02
.654E-02
.181E-02
.867E-02
.074E-02
.397€-0e
.S11E-02
.755E-02
.779E-02
.002E-02
.177E-02
.530E-02
.962E-02
.966E-02
.323E-02
.Bu2E-02
.856E-02
.021€E-02
416E-02
.756€£-02
.022E-02
.419E-02
.190E-02
.777E-02
.821E-02
.198E~02
.S5e4E~02
.398E-02
.014E-0!
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.265E-01
.279e-01
.294E-01
.309€-01
.325e-01
.341E-01
.358E-01
.376E-01
.394E-01
413E-01
.433E-01
.453E-01
L474E-01
.497E-01
.521E-01
.545E-01
.569E-01
.593E-01
.618E-01
.BY44E-01
.872E~-01
.698E-01
.726E-01
.753E-01
.781E-01
.808E-01
.B835E-01



Table 11. Tungsten emission spectrum: inner radius = 7.72 cm, detector
‘ bias 2.2 MeV, flight path = 979.4 cm, view angle = 120°, and
FWHM

3.1 ns.
T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV
1.8%2E+02 1.508E+01 1.,890E-05 1.124E~-04 1.104E~-04 1.879£-05
1 .862E+02 1.482E+01 5.858E~05 3.543E-04 3.482E-04 7.703E-05
1.872E+02 1.476E+01 1.493E-04 9.181E-04 9.012E-04 2.254E-04
: 1.882E+02 1. 460E+01 4.101E-04 2.564E£-03 2.514E£~-03 6.331E-04
1.832E+Q2 1. 444E+Q1L 1.019E-03 B.474E-03 6.340E-03 1.646E£-03
1 .902E+02 1.428BE+01 2.680E-03 1.721E-02 1.693E-02 4.3210E~-03
1.912E+02 1.413E+01 5.785E-03 4, 455E-02 4.353£-02 1.105E-02
1.822E+02 1.398E+01 2.147E£-02 1.433E-01 1.397£-01 3.240E-02
1.932E+02 1.383E+01 7.390£-02 5.012E-01 4.862E-01 1.099E-01
1.841€£+02 1.369E+01 1.B549E-01 1.068E+00 1.030E+00 2.5838E~01
1.851E+02 1.35%5E+01 1.685E~-01 1.180E+00 1.133£+00 4.273E-01
1.961E+02 1.340E+01 1.031E-01 7.33%E-01 7.020E-01 5.298E-01
1.971E+02 1.327E+01 5.197€-0¢ 3.755E-01 3.582E-01 5.815E-01
1.881E+02 1.313E+01 2.792E-02 2.050E-01t 1.948E-01 6.083E-01
1.991€£+0e2 1.299E+01 1.7486E-02 1.301E-01 1.232€-01 6.266E~-01
2.001E+02 1.286E+01 1.196E-02 g.058BE-02 8.520E-02 6.385E-01
2.011E+02 1.273E+01 8.390E-03 6.451E-02 6.025E-02 6.468E£-01
2.021E+02 1.260E+01 5.954£-03 4.648E-02 +.312E-02 6.528E-01
2.031E+02 1.248E+01 4., 385E-03 3.476E-02 3.203E-02 6.571E-01
2.041E+02 1.2355+01 3.049E-03 e.45LE-p2 2.246E-02 6.601E-01
2.051E+02 1.223E+0! 2.366E-03 1 .934E~02 1.758E-02 5.625£-01
2.081E+02 1.211E+01 1.746E~03 1.448E-02 1.303E-02 6.642E-01
2.071E+02 1.198E+01 1.472E-03 1.240E-02 1.113E-02 6.657E-01
2.081E+02 1.187€E+01 1.223E-03 1.045E-02 9.330E-03 6.669E-01
2.091E+02 1.176E+0] 9.601E-04 8.327E-03 7.330E-03 6.679E-01
2.100E+02 1.1B4E+0! 8.789E -04 7.735E-03 6.825£-03 6.687E-01
2.110E+02 1.153E+01 7.768E 04 6.937£-03 6.087E~03 6.695E-01
2.1e0E+02 1.142E+01 7.069E-04% 6.405E~-03 5.589E-03 6.702E-01
2.130E+02 1.131E+01 6.747E~-04 65.204E~-03 5.383E~-03 5.709E-01
2.140E+02 1.121E+01 5.708E-04% 5.324E~-03 4., 535£-03 6.715E-01
2.170E+02 1.089E+(0! 5.9534E~04 5.386E-03 4.579E£-03 6.742E-01
2.220E+02 1.040E+01 4.937E-04 5.1583E~-03 4.278E-03 8.7687E-01
2.269E+02 9.940E+00 4. 740E-04 5.298E~03 4.297e-03 6.790E-01
2.319E+02 S9.510E+00 4.400E-04 5.257E-03 Y. 155E-03 6.812E-01
2.369E+02 Q.107E+00 3.980E~04 5.077E-03 3.917E-03 £.832E-01
2.419E+02 8.730E+00 4. 0LIE~-O4 5.453E-03 4.131E-03 6.852E-01
2.468E+02 8.376E+00 3.565E-04 5.158E£-03 3.849E£-03 6.869E-01
2.518E+02 8.043E+00 3.432E-04 5.281E-03 3.884£-03 65.886E-01
c.568E+02 7.728E+00 3.3B3E~04 5.527E-03 4.012E-03 6.903E-01
2.617E+02 7.434E£+00 Z.118E-04% 5.403E-03 3.874E£-03 6.919E-01
2.667E+02 7.155€E+00 2.918E£-0u4 5.356E-03 2.797£~-03 6.933E-01
2.717E+02 6.892E+00 2.880E~04 5.894%E-03 2.934E£-03 6.848E-01
2.766E+02 6.643E+00 2.937E-04 6.029E-03 Y4.226E-03 6.962E-01
2.81bE+02 6.408E+00 2.941E-04 6.375E£-03 4 . 454E-03 6.977E-01
2.86B6E+02 6.185E+00 2.846E~0% 6.508E-03 4.534E-03 6.991E-01
2.91BE+(02 5.973E+00 2.926E-04 7.050E-03 4 .900E-03 7.006E-01
2.865E+02 5.772E+00 2.899¢ -0% 7.356E-03 5.112€6-03 7.020E-01
3.015E+02 5.581E+00 2.578E-04 6.881E~03 Y4.782E-03 7.033E-~01
3.065E+02 5.398E+00 2.616E-04 7.338E-03 5.113E-03 7.04BE-01
2. 114E+02 5.2e6E+00 2.631E-04 7.751E-03 5.426E-03 7.059E-01
3.164E+02 5.062E+00 2.616E-04 8.087E-03 5.687E£-03 7.072QE-01
3.214E+02 4.905E£+00 2.567E-04 8.321E£~-03% 5.900E-03 7.08%E-01
3.263E+02 b4.755E+00 2.665E-04 g.052E-03 6.487E~-03 7.088E-01
3.313E+02 4.612E+00 2.848E-04 1.049E~-02 7.9592£-03 7.112E-01
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Table 11. (cont.)
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.363E+02
K13E+02
.4B2E+02
.512E+02
.562E+02
.Bl1E+02
.BBlE+02
.711E+CC2
.760E+02
.810E+02
.860E+02
.910E+02
.958E+02
.008E+0e
.058E+0e2
.108E+02
. 158E+02
.208E+02
.257E+02
.307E+02
.357E+02
.407E+02
.45BE+02
.506E+02
.556E+02
.585E+02

MUV MNVUIVNUNWNWNWHRENWNENWWEWNESE £ F

HT75E+00
.345E+00
.220E+00
. 100E+00
.886E+00
.876E+00
.TT71E+00
.669E+00
.872E+00
4T79E+00
.388E+00
.303E+00
.220E+00
.140E+Q0
.0B3E+00
.989t+00
.918E+00
.848E+00
.782E+00
.718E+0D
.656E+00
.596E+00
.538E+00
.482£+00
.428E+00
.387e+00

e YUV WUNRUNNRBDVBD VD

.B95E-04%
.B42E-04
.B9SE -0
.B63E-04
.B7BE-04
.B39E-04
.807E-04
.733E-04
.B680E-04
L797E-04
.782E-04
.97%E-0Y4%
.898E - 04
.08B4E-04
.B42E-0Y4
LT37E-04
.536E£-0u
. 393 -04
L483E-04
. 13B6E-04
L151E-04
.752E-04
CTY3E-04
.520E-0u4
. 383E-04
.QuQE-0Ou
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.003E~-02
.028E~02
.096E~02
.133E~02
.186E-02
.312E-02
.400E~0D2
.371E-02
.400E-02
.520E~02
.573E-02
.748E-02
.B3DE-02
.856E-02
.739E~-02
.868E-02
.796E-D2
.756E-02
.888E~02
.682E-02
.754E-02
.322E-02
.521E-02
.372E-02
.291E-02
.886E-03

FFWWFHUHUUUVVMDMN — et e e e e e = (DD @~ 3

.345E~-03
.650E-03
.e83e-03
.698E-03
.248E-03
.043E-02
.136E-02
L134E-02
.178E-02
.3p8E-02
. 3g4E-~-02
.598E-02
L4B6E-02
.952E-~02
.829c-02
.098E-02
.182e-02
.320E-02
.7125€E-02
.665E-02
.111E-02
.684E-02
.554E-02
.809E-02
.490£-02
.003E-02
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.126E-01
.133E-01
.152E-01
. 166E-01
. 179E-01
.193E-01
.208E-01
.e21e-01
.234E-01
.248E-01
.C62E-01
.277E-01
.292E-01
.307e-01
.320E-01
.334E-01
. 346E-01
.358E-01
.371E-01
.381E-01
.392E-01
.406E-01
414E-01
42eE-01
.429E-01
.430E-01



Table 12.

TMID)
NANOSEC

MB1E+02
.4B1E+02
.+71E+02
.481E+02
.491E+0e2
.501E+02
S11E+02
.521E+0e2
.530E+02
.B540E+02
.550£+02
.580E+02
.570E+02
.B580E+02
.590E+02
.BO0E+02
.B10E+02
.B20E+02
.B30E+02
.B4OE+02
.B90E+02
.BB0E+02
.B70E+D2
.BBCE+0R
.B30E+02
.B93E+02
.7289E+02
.778E+02
.828E+02
.B78E+02
.8eseE+0e2
.378E+02
.028E+0e2
.077E+02
Lle7eE+02
.177E+02
.e27eE+02
.276E+02
. 32B6E+02
.376E+02
.42BE+02
L4T75E+02
.5eBeE+02
B75E+02
.Be4E+02
.B74E+02
.72uE+02
.773E+02
.823E+02
.873E+02
.923E+02
.972E+0e
.0e2E+0e
.072E+02

W N MU MU P TU P MU N U MO MU MU U U TU FU U TU TU TU MU v mee e e s s re a s s s b oo s bt s is b ps oo 1 et se 1 sm e oo s oo e s n

FWHM =

EMID)
MEV

1.651E+01
1.B27E+01
1.605€E+01
1.583E+01
1.8561E+01
1.539E+01
1.519E+01
1.488E+01
1.478€+01
1.458E+01
1.439E+01
1.421E+0!
1.402E+01
1.384E+01
1.366E+01
t.34QE+0 !
1.332E+01
1.315E+01
1.2986E+01
.282E+01
.267E+0!
.251E+01
.236E+01
.e21e+01
.20BE+01
.192E+01
.150E+01
.085E+01
.02BE+D1
.708E+00
.205E+00
.T40E+00
.309E+00
.309t+00
.538E+00
.192£+00
.870E+00
.5B69E+00
.288E+00
.0e+E+00
.776E+00
LDUYE+DD
S325E+00
- 119€£+00
.925E +0N
.742E+00
.568E+00
.405E+00
.250E+00
.103E+00
.9B3E+DD
.831E+00
.705E+00
.585E+00

.t e e — s
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Tungsten emission spectrum:
bias = 1.6 MeV, flight path = 80l.4 cm, view angle
4.1 ns.

COUNTS/
NANOSEC

.881E-05
LHB4E-0Y4
.321E-03
.B03E-02
.627€-02
.0B4E-02
. 188E-02
.185E-08
.253E-02
.1ece-02
M423E-00
.384£-02
L4BT7E-03
.B2BE-03
.906E-03
.925E-032
.160E-03
.763E-03
.490E-~-03
.274£~-03
.079E-03
.271E~04
.316E-04
.222E-04
Li2lE-Ou
.570E-04
.923E-04
L871E-04
.B34E-O4
.249E-04
.710E-04
.488E~-04
. 4BBE~-04
.232E-04
.983E -0u
L0436 -04
.806E-04
.709E~ 04
.B32E~-04
.S51B8E-04
.5540-04
.584E-O4
.BYSE-O4
.BO4E 04
.B24E-04
.832E-04
. 786E-04
.025E~04
. 096E-04
L11T7E-04
. 39BE -04
L1878 -04
.B79E-04
.85 /& -04
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inner radius
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- COUNTS/
MEV

LHQT7E-0u4
.503E-03
4728-02
.255E-02
.B7B6E-01
.857E-01
.850E-01
.025E-01
.138E-01
.111E-01
.2BB6E-01
.376E-02
.BO4E~02
.120E-02
.208E~-02
.686E-02
.270E-02
.057E-~-02
.102E-03
.927€-03
.842E-03
.991E-03
LHT74E-07
.B43E-03
.863E-02
.9B39E-03
.340E-03
.782E-03
.SI4E-03
.973E-03
.837£-03
.984E-D3
.353E-07%
LLBHE-D3
LBHYE-03
.024E-03
.077E-03
.335E-03
.751E-03
.843E-03
.370E-03
.905E-03
.317€-03
. 186E-03
.553E-03
.0B9E-02
.117€-02
.2558-02
. 348E-02
.429E-02
.60BE-02
.8B42E-02
.883E-02
.065%E-0°

= 5.08 cm, detector

NEUTRONS/

MEV

L4 1JE-04
.471E-03
4B0E-0c¢
.286t-02
.70sC-01
.936E-01
.105E~01
.22bE~-01
.312E-01
.238£-0!
.348E-01
.887£-02
.Su4E-02
.363E-02
.388E-02
.B30E-C2
.378E-02
Lw7eE-02
.B73E-03
.572E-03
.375E-03
.437E-03
.854£-03
.153£-03
.150E-03
.805E-03
.463E-03
.731E-03
.B32E-02
.595£-03
.333E-03
.343E~03
.575E-03
.587E-03
.528€-03
.797£-03
.729£-03
.896E-03
.215£-03
.185E-03
.517E-03
.8628-03
.140E-03
.763E-03
.024E-03
.BB3E-03
.229E-03
.CB8E~03
.000E-02
.0B4E-02
.202E-02
. 384E-02
.430E-02
.566E-02
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, and

SUM

.848E£-05
.029E-04
. 705E-03
.9B4E-02
.B71E~-02
. 159E-01
.974E 01
.788E-01
LL10E-C1
.820E-01
.061E-01
. 199E-01
.283E-01
. 538E-01
.378E-01
L407eE-01
.HeBE-01
LHYBE-01
L4B1E-01
LHT73E-01
.HB84E-01
.493E-01
.501E-01
.508E-01
.51B6E-01
.522E-01
.552E-01
.581E-01
.B609E-01
.635E-0!
.B58E-01
.681E-01
.703E-01
.724E-01
L THYE-0O1
.T764E-0!
.783E-01
.802€E-01
.820E-01
.838BE-01
.855E-01
.873E-01
.891E-01
.808E-0!
.927E-01
.94BE-01
.965E-01
.985E-01
.005E-01
.026E-~-01
.048E-D1
.072E-01
.095E-01
. 11SE-01



Table 12. (cont.)

L ELEEFFFLEFTHEHHNOEWNWNKWWNONON®WNWNWG®WN N

.1e1E+0e
JA71E+02
.e21E+02
.271e+02
.320E+02
.370E+02
.420E+02
470E+02
.518E+02
.563E+02
.BISE+D2
.BB8E+(02
.718E+02
.768E+02
.81BE+02
.867£+02
L3LT7E+C2
.867E+02
.0iBE+D2
.0866E+02
.lisE+Q02
. 166E+02
.215e+02
.265E+02
.295E+02

e e = UV NNV WWNW W W

L471E+00
.362E£+00
.2958E+00
.158E+00
.0B65E+0C
.874€£+00
.888E+00
.805E+00
.726E+00
.BS0E+00
.577E+0D
.508E+00
LY 1E+0D
.376E+00
.315E+00
.255E+00
. 1898E+0C
.1R3E+00
.030E+00
.033E+00
.890E+00
.Qu2E+00
.837E+00
.853E+00
.827£+00
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. 125E-04
.552E -0
.B629E-04
.008BE-0O4
.230E-04
.550E-04
L7658 - 04
.683E-04
.0B1E-0O4
.151E-04
.40BE-04
.218E~-04
LeH4E-O4
.CB5E 04
L4508 -0
. 345E-04
.050E-0u
.08BE-04
.829E-04
.370E-04
.230E-04
. 866E - 04
. 353E-04
.070E-04
.B31E-04

~36-
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.288E-0¢2
.B00E-02
.763E-02
.089E-02
.353E-02
.687£-02
.980E-02
LleE-02
.B44E-02
.187E-02
. 170E-02
.e51E-02
.488E-02
.728E-02
.113E-02
.867E-02
.251€e-02
.530E~02
.53RE-02
.323e-02
418E-02
.eB3E-02
.830E-02
.813E-02
.41BE-D2

.745E-02
.998E-02
. 138E-02
.408E-02
.632E-02
.819tE-02
.l9ee-02
.338E-02
.750E-02
.050E-02
.483E-02
.670e-0¢2
.063E-02
.465E-02
.979€E-02
412E-02
.773E-02
.B4BE-02
.278E-02
.B71E-02
.350E-02
.874E~-02
.038E-01
.125E-01
. HIBE-D]

QU ARy

LiWNE-Od
.172E-01
.200E-01
.230E-01
.261e-01
.293E-01
.3276-01
.360E-01
.336E-01
431E-01
.468E-01
.504£-01
.540E-01
.576E-01
.B613E-01
.649E-01
.685£-01
.720E-01
.754E-01
L78EE-01
.816e-01
.B46E-01
.B872E-01
.897E-01
.802E-01



Table 13.

T
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(MID)
NANOSEC

.BB7E+02
.877E+02
.887E+02
.887E+02
.307E+02
.817E+02
.927E+02
.937E+02
LG4 T7E+02
.956E+02
.9B6BE+02
.876E+02
.3986E+02
.996E+02
.COBE+0R2
.0iBE+02
.CeBE+0e
.038E+02
.Q4BE+02
.0%BE+02
.0BBE+D2
.07BE+0R2
.086E+02
. 11BE+02
. 185E+02
.215E+02
.283E+02
314E+QO2
.3B4E+(2
4i4E+0e
4B3E+02
.B12E+02
.563E+02
.BleE+oe
.BB2E+02
.712E+02
.762E+Q2
.Bl11E+02
.8B1E+02
.811E+02
.960E+D2
.010E+0QR2
.0BBE+0D2
. 10GE+Q2
.158E+02
.208E+0e
.258E+02
. 308BE+02
.358E+02
.408E+02
LUBTE+02
.507E+02
.55T7E+02
.606E+02

Tungsten emission spectrum:

inner radius

= 5.08 cm, detector

bias = 2.2 MeV, flight path = 979.4 cm, view angle = 120°, and
FWHM = 3.1 ns.

£
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(MID)
MEV

.484E+01
.468E+01
.452E+01
L436E+01
L421E+01
.405€E+01
.391E+01
.3T76E+01
.362E+01
.34T7E+01
.333E+01
.320E+01
.306E+01
.293E+01
.280E+01
.267E+01
L2BYE+D 1
L241E+01
.228E+01
.217E+01
.205E+01
.193E+01
L 181E+01
. 148E+01
.094E+01
.O4BE+01
.8BUE+00
.951E£+00
. I4BE+0D
.766E+00
.410E+00
L075E+00
.758E+00
.4B82E+00
.182E+00
.S17E+00
.B3T7E+00
.430E+00
.206E+00
.983E+00
ISTE+GO
.588E+00
4178400
.243E+00
.078E+00
.820E+00
. 768E+00
.626E+00
.489E+00
.357E+00
.232E+00
H12E+00
.987E+00
.886E+00

C
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OUNTS/
NANOSEC

.284E -0k
.528E-04
LCBYE-04
.1128-03
.338E-03
.30cE-02
.B37E-02
.768E-02
LO047E-01
.62%E-02
.070E-02
.B77E-02
.B534E-02
LH14E-03
.668BE-03
.500E-QC3
.2716-03
.BBOE-03
.21BE-03
.122E-03
.162E-04
.706E-04
.285E-04
.0B9E -0y
.B31E~-04
. 189E-04
L34 0E-Ou
.685E - 04
.583E-04
.377E-04
.2BBE~04
.B1BE-04
L9358 -04
B4 1E-04
.3B8T7E-CY4
L4 18E-04
L435E- 04
.285E-04
. 196E -04
.976E -04
.O45E-04
.O45E 04
.072E-04
.0e4E-04
.052E-04%
.083E-04
L011E-Ou
. 1839E-04
. 198E-0u
.302E-04
.052E-04
.9B3E-04
. 189E~-CH4
.26 1E-04

-37-

COUNTS/
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MEV

.834E-04
.188E-03
.204E-03
. 3538 -02
.477e-02
.617E-02
.380E-01
L311E-O1
.274E-01
.088E-01
.636E-01
.950E-01
L135E-01
.848E-02
. 326k -0
LTV3E-02
.787E-02
.342E-02
.B62E-03
.236E-03
.658E-03
.53BE-03
JH11E-03
459E-03
L442E-03
.380E-03
.929E-03
.962E-03
.B08BE-03
.915£-03
.139E£-03
.836E-03
.392E-03
.272E-03
. 145E-03
.602E-03
.014E-03
.082E~-03
.26%E-03
.13B6E-03
.BB7E-073
.087€-03
L877E-03
.868E-03
.391E-03
.8947E£-03
.018E-02
.129E-02
.185E-02
.278E-02
Je3s5e-02
.261E-02
.HOT7E-82
.500E-02

NEUTRONS/ SUM
MEV
7.684E-04 1.277E-04
2.1486E-03 4.783E~-04
5.099E-03 1.299E-03
1.324E£-02 3.398£-03
3.399E-02 8.704E£-03
8.414E-02 2.1i64E-02
2.314E-01 5.680E-02
5.138E-01 1.340E-01
7.000E-01 2.381E-01
5.836E-01 2.238E-01
3.473E-01 2.742E-01
1.8%7£-01 4.008E-01
1.077€-01 4.161E-01
6.464E-02 4.251E-01
4.054E-02 4.308E-01
2.525E-02 4.342E-01
1.652E£-02 4.365E-01
1.233E-02 4.3282E-01
8.998E£-03 4, 384E-01
8.373E-03 Y4.405E-01
6.899E-03 4.414E-01
5.854E-03 b4.422E~01
4.817E-03 4. 42BE-01
4.777E-03 4.458E-01
4.638E-03 4.486E-01
4.476E-03 4.512E-01
4.821E-073 4.538E-01
4.407E-02 4 .562E-01
4.492E-03 4.585E-01
4.488E-03 4.606E-01
4.587E-03 4.628E-01
4.298E-03 4.646E-01
4.646E-03 4.666E-01
4.503E-03 4.684E-01
4.3618-03 4.701E-01
4 .64BE-03 4.718E-0C1
4.918E-03 4.73%5E-01
“4.950E-03 4.751E-01
5.065E-03 4.767E-01
4.960E-03 4.782E~01
5.342E-03 +.797E-01
5.620E-03 4.812E-01
5.974£-03 4.827E-01
6.205E-03 4.843E-01
6.600E-03 4.85BE-01
7.045E-03 4.873E-01
7.288£-03 4.888BE-01
8.166E-03 4.804E-01
8.668E-03 4.820E-0!
9.503E-03 4.336E-01
9.325E-03 4.851E-01
9.667E-03 4.966E-01
1.0896E-~-02 4.882E-01
1.191e-02 4.998E-01



Table 13. (cont.)
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.BH6E+02
.706E+02
.796E+02
.805E+02
.855E+02
.905E+0e2
.954E+02
.0o4E+0R
.054E+0R
.103e+02
L153E+02
.203g+02
.253E+02
.302E+02
.352E+02
.4o2E+02
451E+02
.501E+02

MV WOWONN®WNNKWW

.781E+00
.B739E+00
.582E+00
.488E+00
.398E+00
.311E+00
.228E+00
. 148E+00
.071E+00
.896E+00
.925E+00
.855E+00
.788E+00
.724E+00
.662E+00
.602E+00
.BL4E+00
.488E+00

=RV WO WKW WK KNNW WK

.2B1E-04
L IYY4E-0Y
.072E-04
. 360E-04
. 196E-04
.367E-04
.538E-04
.319E-04
. 285k - 04
.223E-04
.21B6E-04
. 754E-DY
. 788E-04
.60BE~04
L4398 -0k
.583E-04
LIB1E-04%
.S08E-04

~38--
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.5B4E-02
.B571E-02

598€-02

.B18E~-02
.800€-02
.971E-02
.15eE-02
.097e-02
. 154%E-02
.193E-02
.e69E-062
.014E-02
L113E-02
.04BE-02
.982E-02
.172E-02
.881E-02
717E-02

FE£ T WNWWRNUNNUUMN — - - —

.26BE-02
.297E-02
.344E~-QC
.BseE-02
.590E-02
.796E-02
.04BE-02
.083E-02
.252E~-02
JH4sE-02
.735E-02
.B3BE~-02

Gaauaanaaadtaaamad

.014E-01
.030E-01
.045E-01
.062E-01
.078E-01
.095E~-0t
.112E-01
.129E-01
. 145E-01
.161E-01
.177E-01
L191E-01
.205E~-01
.217e-01
.230E-01
.242E-01
.253E-01
.263E-01



Table 1l4.

T(MID)
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NANOSEC

450E+02
4B0E+02
4T70E+02
.480E+02
.430E+02
.500E+02
.510E+02
.520E+02
.529E+0e
.538E+02
.B4S8E+02
.553E+02
.568E+02
.B79E+02
.588E+02
.5398E+02
.BOSE+02
.B619E+02
.B62sE+02
.638E+02
.B4SE+02
.658E+02
.B669E+02
.B79E+02
.B689E+02
.698E+02
.7e8E+02
.778E+02
.8eBE+02
.877E+02
.927e+02
.977E+02
.027E+02
.076E+02
.leee+02
.176E+02
.22bE+02
.275E+02
.325E+02
.375E+02
.424E+02
LHT4E+02
.524E+C2
.B74E+02
.623E+02
.B73E+02
.723E+02
.772E+02
.822t+02
.872E+02
.922E+02
.971£+02
.021e+02
.071E+02

E(MID)
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MEV

B53E+01
.630E+01
.BO7E+01
.585E+01
.BB3E+01
.B42E+D1]
B21E+01
.500E+01
.480E+01
HB1E+01
MY IE+D!
422eE+01
LH04E+01
.386E+01
.368E£+01
.350E+01
.333E+01
.317E+01
.300£+01
.284E+01
.268E+01
.253E+01
.237E+01!
.222E+01
.208E+01
.193g+01
L151E+01
.086E+01
LO27E+01
.720E+00
.215E+00
.T4SE+00
.317E+00
L917€+00
LS45E+00
.189E+00
.876E+00
.575E+00
.283E+00
.029E+00
.TI81E+00
.B48E+00
.330E+00
.123E+00
.928E+00
.746E+00
.572€£+00
.408E+00
.253E+00
.106E+00
.966E+00
.833E+00
.707€£+00
.587E+00

Tungsten emission spectrum:
bias = 1.6 MeV, flight path = 801.4 cm, view angle = 26°, and
FWHM = 4.1 ns.

COUNTS/
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NANOSEC

.107E-05
LT4SE-04
.725E-03
.362E-03
.615E-02
.772€E-02
.872E-02
.006E-02
.257e-02
.237e-02
.351E-02
.928E-03
. 154E£-03
.334E-03
L4B1E-03
.947E-03
.529E-03
.253E-03
.012E-03
.6BSE-04
.702E-~-04
L7348 -04
L403E-04
.B75E-04
.297E-04
.316E-04
.923E-04
. 054E-04
.B16E-04
. 150E-04
.288E-04
.059E-~04
.782E-04
.7S1E-0O4
.526E-04
.490E-04
.339E-04
. 1B3E -0k
. 12GE-04
.094E-04
. 1S4E-04
.O48E-04
.116E-04
.294E-04
.261E-04
LH42E-04
. 3538 -04
.SB6SE-04
.550E-04
.526E-04
. 798E - 04
. 122E-04
. 166E-04
J439E-04

-39-

inner radius

COUNTS/
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MEV

L4358 -04
.188E~03
.630E-03
. 325E-02
.448E-02
.305E-01
.862E-01
.866E-01
.B31E-01
. 144E-0O1
.ouBE-0¢2
.218E-02
.797E-02
.845E-02
.389E-0¢2
.120E-02
.972E-03
.493E-03
. 166E-03
.385E-03
.875E-03
.343E-03
.207£-03
.798E-03
.611E-03
.690E-03
.605E-03
.041E-03
.184E-03
.493E-03
.407E-03
.501E-03
.538E-03
.836E£-03
.B89E-03
.192E-03
.323E~03
.406E-03
.701E-03
.014E-03
.532E-03
.718E-03
.293E-03
.183E-03
.587£-03
.595E-03
.G03E-03
.11eE-0e
.1867E-02
.223E-02
.388BE~-02
.584E-02
.B684E-02
.B85E-02

= 0.475 cm, detector

NEUTRONS/ SUM
MEV
3.310E-04 8.061E-05
1.161E-03 2.536E-04
7.559E-03 2.0868E-03
3.335E-02 9.390E-03
7.558E-02 2.545E-02
1.340E-01 5.301E-02
1.933E-01 9.152E-02
2.062E-01 1.313E-01
1.721E-01 1.637E-01
1.2126-01 1.860E-01
7.498E-02 1.994E-01
4.508E-02 2.073E-01
3.003E-02 2.124E-01
1.988E-02 2.157e-01
1.502E-02 2.182E-01
1.215E-02 2.201E~-01
9.737E-03 2.216E-01
8.132E-03 2.229E-01
6.689€-03 2.239E-01
5.826E-03 2.248E-01
5.257€-03 c2.255E-01
4.668E-03 2.262e-01
4.501E-03 2.268E-01
4.043E-03 2.274E-0!
3.826E-03 2.279E-01
3.884E-03 2.285E-01
3.706E-03 2.308E-01
4.001E-03 2.334E-01
4.006E-03 2.358E-01
4.154E-03 2.382e-01
3.855E-03 2.403E-01
3.924E-03 2.423E-01
3.873E-03 2.442E-01
4.06eE-03 2.461E-01
3.8996E£-03 2.478E-01
4.137E-03 2.486E-01
Y. 144E-03 2.512e-01
4.177£-03 2.528E-01
4.406E-03 2.544E-01
4.558E-03 2.559E-01
4.891E-03 2.575E-01
4.983E-03 2.590E-01
5.385E-03 2.605E-01
6.025E-03 2.622E-01
6.313E~-03 ©.5638E-01
7.0680E-03 2.655E-01
7.293E-03 2.672E-01
8.210E-03 2.688E-01
8.658E-03 2.707E-01
9.104E-03 2.725E-01
1.038E-02 2.743E-01
1.191E-02 2.764E-01
1.271E-0¢2 2.785E-01
1.430E-~02 2.807E-0!



Table 14. (cont.)
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.120E+02
.170E+02
.e20e+02
.e70E+02
.318E+02
.3B3E+02
L418E+02
.4B838E+02
.518E+02
.BBBE+02
.B18BE+Q2
.BBT7E+QR2
CT17E+02
.IB87E+02
.817E+02
.86bE+02
.816E+02
.86BE+(2
.015E+02
.0B6%E+02
CLIBE+DR
. 1B5E+02
.2l4E+02
.2B4E+02
.298E+02

e e o = YU VT MO U U TU N ) TU M0 ) UMD N (NN N

L473E+00
.3B4E+0D
.260E+00
.181E+00
.066E+00
.87BE+00
.890E+00
.807€+00
.728E+00
.652E+00
.579E+00
.508€E+00
.442E+00
.378E+00
.316E+00
.256E+00
.1398E+00
.144E+00
.091E+00
.040E+00
.991E+00
.843E+00
.838E+00
.853E+00
.B23E+00

oo MmOORITNAU £ £ £

LH72E-04
.700E-04
.951E-04
.301E-04
.B42E-04
.787E-04
.B40E-04
.861E£-04
.287E -04
L31HE-0O4
HIYE-OY
.538E-04
.484E-04
CT40E -04
.716E-0u
.B03E -0k
.532E-04
.513E-04
LH97E-04
.215E-04
. 100E-04
.S12E-04
CHO1E-04
. 152E-04
C131E-O4

~40-
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.984E-02
.188E~-02
.4eBE-02
.723E-02
.980E-02
.255E-02
.316E-02
.5939€E-02
.031E-02
.224E-02
HT4E-02
.753E-02
.908E-02
.311E-02
.506E-02
.B30E-02
.788E-02
.985E-02
.209€E-0¢2
. 165E-02
.277E-02
.308E-02
.072E-02
.802E-02
.015E-02
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.520E-02
.689E-02
.879E-0¢2
.123E-02
.338E-02
.577E-02
.B658E-02
.822E-02
. 3258 -02
.571E-02
.877E-02
.2e25E-02
.524E£-~02
.0B4E-02
.382E-02
ISYE-D2
.262E-0¢2
.008E-02
.858£-02
.345E-02
.134E-02
.003E-01
.0B1E-01
. 140E-01
.245E-01
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.829E-01
.852E-01
.877E-01
.903E-01
.931E-01
.960E-01
.988E-01
L017E-01
.O4BE-O1
.079E-01
LHH1E-01
L HHLE-OI
.1768~-01
.210E-01
.243E-01
.276E-01
.308E-01
.341E~-01
.373E-01
.404E-01
L434E-01
.4B4E-01
L481E-01
.517e-01
.527€-01



Table 15. Tungsten emission spectrum: inner radius = 0.475 cm, detector
bias = 2.2 MeV, flight path = 979.4 cm, view angle = 120°, and
FWHM = 3.1 ns.

. T(MID) E(MID) COUNTS/ COUNTS/ HEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV
1.867E+02 1. 4B4E+01 19438 -0y 1. 185E-03 1.164E-03 1.932E-04

. 1.877E+02 1.468E+01 4.077E-04 2.528E-03 2.480E-03 5.986E - 04
1.887E+02 1.452E+01 1.048E-03 B5.607€-03 6.473E-03 1.641E-03
1.837£+02 1.436E+01 ©.344E-03 1.502E-02 1.470€-02 3.971E-03
1.807E+02 1.421E+01 5.148E-03 3.354E-02 3.279E-02 S.081E-03
1.817€+02 1.40%E+01 1.084E-02 7.1739E-02 7.010E-02 1.987€-02
1.927E+0e 1.331E+01 2. 443t -02 1.648E-01 1.803E-01 Y. 422E-02
1.837E+02 1.376E+01 4.6i16E~02 3. 156E-01 3.053E-91 9.012E-02
1.847E+02 1.361E+01 6.05¢E-02 4.205E-01 4.04BE-01 1.503E-01
1.956E£+02 1.347E+C1 5.063E-02 3.574E-01 3.426E-01 2.006E-01
1.966E+02 1.333E+01 2.080E-02 2.209E-01 2. 110E-01 2.313E-01
1.976E+02 1.300E+01 1.B54E-0Oe 1.205E-01 1.1847E-01 c.477E~01
1.98BE+0e 1.206E+01 3.287E-03 6.872E-02 6.521E-02 2.568E-01
1.996E+02 1.283E+01 5.496E-03 +.130E-02 3.8938E-02 2.624E-01
2.006E+02 1.280E+0! 2.354E-~03 2.558E-02 2.3398E-0¢2 2.657E-01
2.016E+02 1.267E+01 1.988BE-03 1.541E-02 1.434E-02 2.677E-01
2.026E+02 1.254E+01 1.443E-03 1.136E-02 1.050E-02 2.692E-01
2.036E+02 1.241E+01 1.015E£-03 8.109E-03 7. 447E-03 c.702E-01
2.046E+02 1.228E+01 9.022E-04 7.318E-03 6.677E~03 2.711E~-01
2.056£+02 1.2170+01 7.738E-04 6.372E-03 5.77€E-03 2.718E-01
c.086E+02 1.181E+01 5.465E-0Y4 4.705E-03 4.1839E-03 2.745E-01
2.135E+02 1.12B6E+01 4.750E-04% 4.399€E-03 3.808E-03 2.768E-01
c2.185E+02 1.074E+01 4.B618E~04 4.593E-03 3.875E£-03 2.792E-01
2.235E+02 i.026E+01 5.181E€~04 5.522E-03 4.553E-03 2.818E-01
2.285eE+02 S.806E+00 4 .B816E-04 5.495E-03 4.422E-03 2.842E-01
2.334E+02 9.384E+00 4. 358E-04 5.313E-03 4.167€£-03 2.863E-01
2.384E+02 8.980E+00 Y. 164E-04 5.416£-03 4.153E-03 2.884E-01
2.434E+02 8.62CE+00 3.897€-04 5.401E£-03 4.072E-03 2.904E-01
2.483E+02 8.272E+00 3.758E~-04 5.543E£-03 4.116E-03 2.8eeE-01
2.533E+02 7.945E+00 3.9450-04 65.184E-03 4.529E-03 2.842E-01
2.583E+02 7.637£+00 2.657E-04 5.08%E-03 4.400E-03 2.960E-01
2.633E+02 7.347E+00 3.244E-0u4 5.722E-03 4.088E-03 2.976E~01
2.682E+02 7.073E+00 3.227€~-04 65.027E-032 4.258E-03 2.992E-01
2.732E+02 6.814E+00 3.283E-04 ©.485E£-03 4.556E-03 3.008E-01
2.782E+02 6.570E+00 2.991E-04 6.244E-03 4.373E-03 2.023E-01
2.831E+02 6.338BE+00 c.908E-04% 65.408E-03 4.473E-03 3.038E-01
2.881E+02 65.118£+00 2. 043E-04 7.072E-03 4.923E-03 3.083E~-01
2.931E+02 5.810E+00 2.8B0E~CY4 7.052E-03% 4.901E-03 3.067E-01
c.38981E£+02 5.712E+00 2.790E~-04 7.191E-03 4.997E-03 3.081E-01
3.030E+02 5.524E+00 2.918E-0% 7.911E-0% 5.439£-03 3.096E-01
3.080E+02 5.345E+00 2.831E-04 8.065E-03 5.628E-03 3.110E-01
3. 130E+0c 5.175E+00 c.852E-04 8.531£-03 5.880E-03 3.124E-01
3.173E+02 5.012E+00 2.779E-04 8.721E-03 6.144E-03 3.138E-01

. 3.229E+02 4.858E+00 2. 790E-04 9.177E-03 6.528E-03 3.152E-01
3.279E+02 “4.710E+00 c.856E-04 9.841£-03 7.075E-03 3.166E-01
3.329E+02 4.568E+00 2.829E-0u4 1.056E-02 7.672E-03 3.180E-01
3.378E+02 4.434E+00 c.880E-04 1.087€-02 7.987£-03 3. 195E-01
3.428E+02 4.305E+00 2.856E-04 l.1l26E-02 B.424E-03 3.208E-01!
3.478E+02 4.,182E+00 c.923E-04 1.207€-02 9.168E-03 3.223E-01
3.527E+02 4.084E£+00 2.733E~-04 1.202E-02 3.270E-03 3.237E-01
3.577E+02 3.951E+00 3.019E-04 1.355E-02 1.063E-02 3.252E-01
3.627£+02 3.842E+00 2.984E-04 1.337€-02 1.118E-02 3.267E-01
3.677E+02 3.738E+00 2.963E-04 1. 44BE-0P 1.180E-02 3.282E~01
3.726E+02 3.639E+00 2. 939E-04 1.493E-02 1.242E-02 3.296E-01
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Table 15. (cont.)

FEFF FEFFLEELTEFTWHHWHNN

.776E+02
.826E+02
.875E+0¢e
.925E+02
.97%E+02
.025E+02
.074E+02
.124E+0e
L 174E+02
.223E+02
.273e+02
.323E+02
.358E+02

FOMNITUT N MY N NN NN N

.54 3E+00
.451E+00
.362E+00
.277€+00
. 185E+00
.11BE+00
.040E+0D0
.966E+00
.6396E+00
.828E+00
.762€+00
.698E+00
.B55E+00

MRV WRIN WL

.974E-04
.870E~04%
L974E - 04
.967E-04
.060E-04
.898E-04
.953E-04
.050E-04
.720E-04
44 3E-04
.508E-04
L151E-04
412E-04

=42~
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.B73E-02
.B79E-02
.702E-02
.7B5E-02
.881E-02
.923E-02
.966E -02
.107E-02
.94B8E-02
.813E-02
.8ege-0e
.713E-02
.965E-02

[N bR AVIRO B a2 VN 0 S B R

.333E-02
.371E-02
.523E-02
.634E-02
.830E-02
.848E-02
.108E-02
.422€E-02
.4e9E-02
.4628-02
.865E-02
.805E-02
.472E-02

NWAH WG WOWNONWHNOWWN®

.311E-0t
.326E~-01
.340E-01
.355E£-01
.370E-01
. 385£-01
.400E-01
L415E~-01
.429E-~-01
44 1E-01
.453E-01
L4B4E-01
.469E-01



Table 16.

TMID)
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NANOSEC

J431E+02
442 +02
4528 +02
463K +02
L473E+02
.48L4E+02
484E+02
.505%E+02
.515E+02
.526E+02
.B36E+02
.O46E+02
.B57E+02
.BB7E+02
.BI78E+02
.588E+02
.598E+02
.608E+02
.620E+02
.B630E+02
.BY41E+02
.B91E+02
.B662E+02
.672E+02
.B6383E+0e2
.T725E+02
THBE+02
.788E+0R
.818E+02
.851E+02
.88cE+02
.914E+0e
.9usE+0e
.g77e+02
.00BE+02
.040E+02
.071E+02
.10ee+02
. 134E+02
. 1B65E+02
. 187E+02
.228E+02
.260E+02
.291E+02
.323E+02
. 354E+02
.336E+02
L4 17E+02
L4Y49E+0P
.480E+02
Sl12E+02
B4 3E+02
.575E+02
.60BE+02

235

U emission spectrum from a spherical shell: inner radius =
3.93 cm, detector bias = 1.6 MeV, flight path = 801.4 cm, view
4.1 ns.

angle = 26°, and FWHM =

£MID) COUNTS/

MEV NANOSEC
1.698E+01 8.924E-05
1.8673E+01 1.766E~-04
1.648E+01 5.243E-04
1.623E+01 °.300E-03
1.598E+01 1.587E-02
1.576E+01 5.225€-02
1.553E+01 9.412e-02
1.531E+01 1.344E-01
1.508E+01 1.330E-01
1.488E+01 g.145€-02
1.467E+01 4.973E-02
1.447E+01 2.268E-02
1.427€+01 1.023E~02
1.407E+01 5.624E-03
1.38BE+01 3.621E-03
1.368E+01 2.647E-03
1.351E+01 1.998£-03
1.333E+01 1.656E-03
1.315E+01 1.416E~-03
1.298E+01 1.227€-03
1.281E+01 1.084E-03
1.264E+01 8.877£-04%
1.248E+01 8.292t-04
1.232E+01 7.511E~-04
1.200E+01 7.012E-04
1.156E+01 6.178E-04
1. 114E+01 6.157E-04
1.074E+01 6.432E-04
1.037£+01 6.333E-04
1.001E+01 6.374E~-04%
9.670E+00 6.776E-04
9.348E+00 6.3803E-0u
9.042E+00 7.560€-04
8.751E+00 7.938E-04
8.474E+00 8.552E~0u4
8.210E+00 8.936E-04
7.958E+00 9.881E-04
7.718E+00 1.0B65E-03
7.4838E+00 1.158E-03
7.269E£+00 1.255E€-03
7.058E+00 1.367€-03
6.858E+00 1.536E-03
6.666E+00 1.651E-03
65.482E+00 1.773E-03
6.305E+00 1.902E£-03
6.135E+00 2.043E-03
5.872E+00 2.201E-03
5.816E+00 2.357E-03
5.666E+00 c.487E-03
5.521E£+00 2.B639E-03
5.382E+00 2.793E-03
5.248E+00 3.030E-03
5.118£+00 3.178E-03
4.995E£+00 3.408E-03

43—

COUNTS/
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MEV

.5623E-04
.350E-04
.232E-03
.001E-02
.069E-02
.373E-01
.381E-01
.395E~-01
.468E-01
.B44E-01
.524E-01
. 176E-01
.41B6E-02
.041E-02
.0D0E-D2
.490E-02
.148E-02
.727E-03
.483E£-03
.502£-03
.760E£-03
.B47E-03
.380E-03
.869E-03
.821€-03
.498E-03
.740E-03
.232E-03
.437E-03
.769E-03
.461£-03
.827t-03
.977e-03
.800E-03
.852E-03
.081E-02
.2B4E-02
M27E-02
.6e4E-0z
.841E-02
.085E-02
L459E -02
.758E-02
.091E-02
L456E-02
.870E-02
L341E-02
.838E£-02
.309E-02
.B858E-02
.443E-02
.260E-02
.905E-02
.797E-02

NEUTRONS / SUM
MEV
3.410E-04 3.361E-05
7.00CE-04% 2.783E-04
2.158£~-03 8.288E-04
9.824E-03 3.241E-03
7.034E-02 1.989E-0¢2
2.397t-01 7.470€E-02
4.468E-01 1.734E-01
6.6801E-01 3.144E-01
6.757€-01 4.538E-01
4.784E-01 5.499E-01
2.671E-01 6.020E-01
1.250€-01 6.258E~0!
5.783E-02 6.366E-01
3.262E-02 6.425E-01
2.154E-82 6.463E-01
1.811E-02 5.490E-01
1.247E-02 6.511E£-01
1.056E-02 6.529E~01
9.206E-03 6.544E-01
8.135£-03 6.556E-01
7.308E-03 6.568E-01
6.085E£-03 6.577€-01
5.775£-03 6.586E-01
5.307£-03 6.534E-01
5.080E-03 5.616E-01
4.635E-03 6.635E-01
4.769E~-03 6.655E-01
5.1426-03 6.675E-01
5.223£-03 6.695E£-01
5.426E-03 6.715E-01
5.955E-03 6.736E-01
6.264E£-03 6.758E-01
7.085€£-03 6.782E-01
7.672E-03 6.807E-01
8.541£-03 6.834E-01
9.303E-03 6.862E-01
1.065E-02 6.893E-01
1.181E-02 6.92B6E-01
1.322E-02 6.963E-01
1.474E-02 7.002E-01
1.652E-02 7.045E£-01
1.911E-02 7.094E-01
c.128e-02 7.146E-01
2.397e-02 7.201E-01
2.673E-02 7.261E-01
2.955E-02 7.326E-01
3.278E-0¢ 7.395E-01
3.628E-02 7.469E-01
3.956E-02 7.547£-01
4.341C0-02 7.630E-01
4.761E-02 7.718E-01
5.354E-02 7.814E-01
5.820E-02 7.914E-01
6.4867E-02 8.021E-01



Table 16. (cont.)

FFEFFFFFFRNOUHEHNNNNNWNHEHNNENNEONWNEWNEEWNWEWNWNOEWRHNRE®WWRLLDUDOLDDMD MDD

.B37E+02
.B669E+02
.700E+02
L7328 +02
.763E+02
.795E+0e2
.826E+02
.858E+02
.8838E+02
.82tE+02
.952E+02
.984E+02
.015E+0e
LQu7E+Qe
.078E+02
.108E+02
Ll41E+02
.172E+02
.204E+02
.235E+02
.267e+02
.298E+02
.330E+02
.361E+02
. 383 +02
4L+ 02
.456E+02
.487£+02
.518E+02
.950E+02
.582e+02
.B13E+02
.BhY4E+02
.B7B6E+D2
.707E+02
.738E+02
.770E+02
.80ce+02
.833E+02
.865E+02
.88BE+02
.9e8E+0e2
.958E+02
.981E+02
.022E+02
.0B4E+02
.085E+02
.117e+02
.148E+02
. 178E+02
.211E+0e2
.242e+0e
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.875E+00
.760E+00
.B4SE+00
.541E+00
L437E+00
.337£+00
.e40E+00
. 14B6E+00
.056E+00
.8968E+00
.883E+00
.B01E+DOC
.721E+00
.BuH4E+00
.570E+00
.497€e+00
.427€+00
.358E+00
.283E+00
.229E+00
. 166E+00
.106E+00
.0u7E+00
.890E+00
.934E+00
.880£+00
.828E+00
.777E+00
.727E+00
.B78E+00
.B31E+D0
.585E+00
54 1E+00
.497e+00
L455E+00
H13E+00
.373E+00
.334€+00
.295E+00
.258E+00
.222e+00
. 186E£+00
L151E+00
117400
.084E+00
.052E+00
.020E+Q0
.989E+00
.958E+00
.929E+00
.901E+00
.872E+00

NN MNHNHENNWNWWRF S P P FF T P A0S FFrFrfFLSr o rrFrrrfeuWsNw

.4S4E-03
.600E-03
.718E-03
.B53E-03
LO011E-03
.083E-03
.204E-03
.266E-03
L453E-03
.466E-03
.623E-03
.B19E-03
.7T48E-03
.B37E-03
.890£-03
.916E-03
.008E-03
.072E-03
.094€E-03
.170E-03
.236E-03
.275E-03
.323E-03
.388£-03
.308E-03
.cBBE-03
.2BBE-03
.231E-03
.272E~03
.326E-03
.152E-03
.060E-03
.992E-03
.834E-03
.B04E-03
.T42E-03
.625E-03
.512E£-03
.408E-03
.302E-03
. 183E-03
.952E-03
.810E-03
.B6B1E-03
.501E-03
.260E-03
.163E-03
.992E-03
.808E-03
.B23E-03
.446E-03
.321E-03
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MMMV WWHNHWENWNENHNONWENWNWNWWNEHWEHWNWWNNNWNEWNOGINNMUNNDNRNNUDNUNR — e e e e - — (0D

. 354E-02
.8991E~02
.070E-01
L 14BE-01
.237E-01
.304E-01
.389E-01
.M457E-01
.573E~-01
.B630E-01
LT45E-01
.798E-01
.808E-01
.006E-01
.092E-01
.169E~0!
.278E-01
.378E-01
L461E-01
.573E-01
.683E-~01
.783E-01
.889E-01
.010E-01
.050E-01
.11eE-01
.198E-01
.265E-0!
.382£-01
.510E-01
.487£-01
.51B6E-01
.561€-01
.612E-01
.60SE-01
.B54E-01
.656E-01
.657E-01
.663E-01
.BB4E--D!
.625E~01
.534E-01
.H90E-01
L453E-01
.3B4E-01
.20B6E-0!
.184E-01
.083E-01
.962e-01
.82SE-01
.B99E-01
.619E-01

FFF LI FLFLTFIILTHNEWEWWHENNWNWNENGNRMNMRMNUVMUMNDM MM e e e e e e et e e e = (0O O I DD

.879E-02
.352E-02
.873E-02
L454E-02
. 130E-02
.B46E-02
.030E-01
.084E-01
. 173E-01
.219E-01
.309E-01
.353E-01
L440E-01
.518E-01
.588E-01
.B51E£-01
.742E-01
.828£-01
.800E-01
.8996E-01
.081E-01
.178E-01
.271E-01
.378E-01
.429E-01
.498E-01
.588E-01
.663E-01
.790E-01
.94 1E-01
.969€-01
.041E-01
.127€-01
.ecet-01
.302E-01
427€-01
L493E-01
.547E-01
.618E-01
.740E-D1
.827E-01
.887E-01
.038E-01
.210E-01
.301E-01
.275E-01
.430E-01
.498E-01
.570E-01
.B625E-01
.685E£-01
.B40E-01

.-.—-—-.-o—-.—-.—-n.—-—-——-»—a-—-.—-.—-.—-.—.-——.—.—-.—......—.-——--—-—-.—-—-—-.—-—-.—-—_wmmmwmmmmmmmmm

A31E-01
.2Y44E-01
.361E-01
.482E-01
.609€E-01
.737E-01
.869E-01
.00%E-01
44 E-01
.284E-01
.430E-01
.B75E-01
.725E~-01
.877E-01
.003E+00
.018E+00
.034E£+00
.050E+00
.066E+00
.083E+00
.098E+00
.116E+00
.132E+00
. 148E+0D
.166£+00
.183E+00
.199E+00
.216E+00
.222€E+00
.248E+00
.265E+00
.281E+00
.297E+00
.312E+00
.32BE+00
. 34CE+00
.357£+00
.371E+00
. 385E+00
.399E+00
.41eeE+00
.4e4Ee+00
.436E+00
L448E+00
L488E+00
L469E+00
.479E+00
.488E+00
L497E+00
.50%E+00
.513E+00
.520€£+00



Table 17.

T(MID)
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NANQSEC

.B71E+02
.882E+02
.B92E+02
.803E+02
.913E+02
.924E+02
.934E+02
.Su5E+02
.955E+02
.966E +02
.976E+02
.887€+02
.997E+02
.00BE+02
.018E+02
.02se+02
.038E+02
.050E+02
.060E+02
.071E+02
.091E+02
.123E+02
. 154E+02
. 186E+02
.2l7e+0e
.249E+02
.280E+02
.312E+02
.343E+02
.375E+02
.406E+02
.438E+02
.4B8E+02
.501E+02
.532E+02
.564E+02
.585E+02
.BeBE+02
.658E+02
.689E+02
.721E+02
.752E+02
.T84E+02
.B15E+02
.B47E+02
.878E+02
.910E+02
.94 1E+02
.873E+02
.004E+02
.03B6E+02
.067E+02
.099E+02
. 130E+02

235

£

DUAVANANNDDNOD ~d~d -1 -J~1 30 DDWE 0D W — =t o rr oo st ot i it o st e et e o

U emission spectrum
3.93 cm, detector bias
angle = 120°, and FWHM

(M1D)
MEV

4T77E+01
.4B60E+0!
L443E+01
L42T7E+0L
SIIE+0L
.3856£+01
.380E£+0!
.3B4E+0L
.349E+01
.335E+01
.320E+01
.306E+01
.292e+01
.278E+01
.eBYE+0!
.eH51E+01
.238E+01
.2e5E+01
.2leg+01
.1838E+01
LUT7SE+01
L138E+01
.106E+01
.B73E+01
.042E+0t
.013E+01
.844E£+00
.572E+00
.312E+00
.062E+00
.822E+00
.592E+00
.370E+00
LA1S7E+00
.852£+00
LT7558E+00
.565E+00
.382E+00
.206E+0D
.036E+00
.B71E+00
.T13E+00
.560€£+00
412E+00
.269E+00
.131E+00
.998E+00
.B68E+00
.T43E+00
.622E+00
.505E+00
.381E+00
.281E+00
. 174E+00

COUNTS/

MNMUMNNNUNUMRN et — et o e e = (OO INOOOTARAONONN SO — = =W WA—TUJ— — =G VO Ww

NANOSEC

. 309E-04
.229E-04
.093E-03
.735E-03
.1e8e-02
.268E-02
.01BE-0!
.853E-01
.587E-01
.304E-02
.729E-02
.1861E-02
.815E-03
.305E-03
.078BE-03
.629E~-03
.353E-03
.118E-03
.343E-04
.903E-04
.206E-04
.54 3E-04
. 332E-04
.O4BE-04
. 989k - 04
.915E-04
.983E-04
.94 3E-04
.6i12E-04
.892E-04
.829E - 04
. 378E-04
-520E~04
. 166E-04
.G15E-04
. 8528 -04
. 378E-04
.042E-03
.098E-03
.218E-03
.309E-03
. 392E-03
.4536-03
.537E-03
.622E-03
.752E-03
.821E-03
.B4Y4E-03
.045E-03
.06SE-03
.216E-03
.262E~-03
.416E-03
.453E-03
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2.7 ns.

COUNTS/

NNOOUREFFHEHHENNNUNUVUY — et e e = (OO0 ND V= =NV FO— AN~ — NNV QWN-—NT

MEV

.032E-03
L143E-03
.331E-02
.0B4E-02
.428E-02
.188E-01
.833E-01
.e83E+00
.118E+00
.231E-01
.987E-01
.587E-02
.375E~02
.5esE-02
.B615E-02
.286E-02
.086E-02
.116E-03
LTH1E-03
.652E-03
.257E-903
.851E-03
.027€-03
.018E-03
.231E-03
.428E~-03
.787E-03
.033E-03
.157€-03
.858E-03
. 140E-03
.02sE-02
.090€-02
.230E-02
.396E-02
438E-02
.583t-02
.824E-02
.995E-02
.283E-02
.555E-02
.B13E-02
.040E-02
.328E-02
.635E-02
.058E-02
.361E-02
.563E-02
.228£-02
L4B1E~02
.038E-02
.361E-02
.008E-02
.338E-02

from a spherical shell:
= 2.2 MeV, flight path = 979.4 cm, view

NEUTRONS/

MEV

NEFLTLTHHRHEGWNNRNNN e et s e e e (OO0 NARJDO~~ RN EFD—F—=— P IMNG— N —

.995E-03
.043E-03
. 304E-02
.996E-02
.255E-02
.132E-0!
.71B6E-01
.236E+00
.072E+00
.999E-01
.892E-01
. 158E-02
.128E-02
.367E-02
.501E-02
.187E-02
.G850E-~03
.298E-03
.000E-03
.976€£-03
.551E-03
.186E-03
. 164E-03
.076E-03
.178E~-03
.266E-03
L4T74E-03
.579€-03
.369E-03
.81BE-03
.952E-03
.738E-03
.127E-C3
.092E-03
.02eE-02
.046E-02
.141E-02
. 305€E-02
.417E-02
.61BE-02
.7396E£-02
.974E-02
.128£-02
.325E-02
.535E-02
.825E-02
.031E-02
.171E-02
.B633E-02
.795E-02
.1988-02
L433E-02
.89BE-02
. 144E-02

NI NI IS Ld NN NG NNN SN0 0000000000000 00000 NRINW—~JTNOD®W—W

inner radius =

SUM

4T71E-04
.210E-03
.406E-03
.373E-03
.021E-02
.450€E-02
.613E-01
.557E~01
.222E-01
.888E~01
.27THE-0!
.396E-01
L457E-01
.492E-01
.513E-01
.530E-01
.B45E-01
.556E-01
.566E-01
.574E~01
.597€-01
.BIBE-01
.638E-01
.657£-01
.B76E-01
.B694E-01
.713E-01
.732E-01
.753E-01
TIHE-D]
.796E-01
.819€-01
.B43E-01
.868E-01
.896E-01
.924E-01
.954E-01
.886E-01
.021E-01
.059E-01
.101E-01
L144E-01
.180E-01
.238E-01
.280E-01
.345£-01
.402E-01
.460E-0!
.524E-01
.589E-01
.658E-01
.730E-01
.806E-01
.884E-01



Table 17. (cont.)

FEFLFLPFLFEFFFIFLIUNNWNWNEWHEOGNWOONGWWKNWONKWNGOWGNOW KON W WG

.1B61E+02
.193E+02
.22uE+02
.256E+02
.287e+02
.318E+02
.350E+02
.382E+02
L413E+02
L4us5E+0e
.476E+02
.508E+02
.B39E+0¢
.ST1E+02
.B602E+02
.63uE+02
.665E+02
.686E+02
.728E+02
.759E+02
.7381E+02
.822e+02
.854E+02
.885£+02
.917E+02
.848E+02
.880E+02
.011E+02
.043E+02
LOT74E+02
.106E+02
.137E+02
.1B69E+02
.200E+02
.231E+02
.263E+02
.294E+02
.321E+02

MU NNVUNVNNWWENHNNWNHRHEHNUNWUWNWNWNWNW S S S s rrrrsrsesWm

.070E+00
.3970€£+00
.872E+00
.TI8E+00
.B686E+00
.586E+00
.510E+00
.425E+00
.343E+00
.264E+00
. 186E+00
.111E+00
.037E+00
.866E+00
.896E+00
.829E+00
.183E+00
.688E+00
.B36E+00
.575E+00
.515€+00
L45T7E+00
.400E+00
.345E+00
.291E+00
.238E+00
. 187E+00
. 137E+00
.088E+00
.040E+00
.893E+00
.S48E+00
.803E+00
.860E£+00
.B17E+00
. 775E+00
.735E+00
.701E+00

=~ =DMV NNVWNEHWNWNWNWNWNNNNNWWRNWNWDWNNDNDDR

.540E-03
.732E-03
.782E~03
.884E-03
.984E-03
.010E-03
.G45E-03
.133E-03
.173E-03
.088E-03
.168£-03
.231E-03
.237€£-03
.254E-03
.296E-03
.258E£-03
.244E-03
.162E-03
.186E-03
.20BE-03
.I4SE-03
.154E-03
.063E-03
.994E-03
.974E-03
.3904E£-03
.862E-03
.822E-03
.727E-03
.658E£-03
.532E-03
.B48E~03
.31DE-D3
.237E-03
CHI4E-03
LO0tIE~03
.828E-03
.800E-03

46~

. e e e e et b a e e e s e e e et m e e e e e en e e e e e e e (O (0 (D ~d

.832E-02
.B8RE-02
.110E-02
.726E-02
.036E-01
.07BE-0!
.084E-01
. 186E-01
.235E-01
.236E-01
.304€-01
.367E~01
407E-01
M453E-01
.511E-01
.534€£-01
.567E~-01
.568E-01
.B621E-01
.673E-0!
.686E£-01
L731E-01
.723E-01
.726E-01
.758E-01
.758€E-01
.775E-01
.792E-01
.773E-01
.T70E-0!
.725€-01
.776E-01
.B4BE-O1
.B33E-01
.578E-01
.535E-01
.H27E-01
.429E-0!

FU TV TU U MY AU Y o ot rm m o it st e e s ot e ot e e e = (@O D O ~d d 1O OO

.506E-02
.128E-02

e e e e et e e e = e = = (OO OOODOCEEOCOUNOVODDODDOOO I

.963E-01
.04SE-01
.137E-01
.228E-01
.322E-01
.416E-01
.509E-01
.608E-01
.707E-01
.805E-01
.804E-01
.006€E-01
.108E-01
.210E-01
.314E-01
L417E-01
.518E-01
.618E-01
.718E-01
.819€E-0t
.918E-01
.002E+00
.011E+00
.021E+00
.030E+00
.033E+G0
.048E+00
.057€+00
.066E£+00
.074E+00
.082€+00
.090€E+00
.097E+00
. 104E+00
.111E+00
.117€+00
. 123E+00
.127e+00
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Table 18. U emission spectrum from a solid sphere: outer radius = 3.15 cm,
‘ detector bias = 1.6 MeV, flight path = 945.3 cm, view angle = 26°,
and FWHM = 4.2 ns.

TMMID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV
1.732E+02 1.595E6+01 6.588E - 04 3.488E-03 3.480E-03 1.044E-03
- 1.748E+0@ 1.565E+01 8.062E-03 4.391£-02 4.450E-02 1.382€-02
1.764E+02 1.536E+01 4Y.062E-02 2.275e-0! 2.342E~01 7.820E-02
1.780E+02 1.509E+01 1.058E~-01 6.094E-01 6.367€-01 2.459E-01
1.795E+02 1.481E+01 1.421E-01 8.410E-01 8.868E-01 4.T711E-01
1.811E+02 1.455E+01 g.217€-02 5.606E-01 5.947€-01 6.172E-01
1.827€+02 1.429E+01 3.220e-02 2.012E-01 2.147e-01 6.683E-01
1.843E+02 1.404E+0! 8.461E-03 5.430E-02 5.828E-02 6.817E-01
1.858E+02 1.380E+01 3.181E-03 2.0986E-02 2.261E-02 6.867E-01
1.875€+02 1.356E+01 1.908e-03 1.291€E-02 1.399E-02 6.897E-01
1.890E+02 1.333t+01 1.407€-03 9.770£-03 1.060E-02 6.920E-01
1.906E+02 1.310E+01 1.195€-03 8.512e£-03 9.238E£-03 6.939E£-01
1.922E+02 1.288E+01 1.073E-03 7.845E-03 8.494E-03 6.956E-01
1.938E+02 1.267€+01 8.829E-04 6.618E-03 7.135£-03 6.970E-01
1.954E+02 1.246E+01 7.534E-04 5.791£-03 6.213£-03 6.982E~01
1.970E+02 1.226E+01 6.557E~-04 5.166€£-03 5.507€-03 6.992E-01
1.986E+02 1.206E+01 6.027€-04 4.868E-03 S.154E-03 7.001€-0t
2.017e+02 1.168E+01 5.699E-04 4.832E-03 5.0126-03 7.029€-01
2.065E+02 1.114E+01 S.176E-04 4.T714E-03 4.742€E-03 7.053E-01
2.112E+02 1.063E+01 S5.187E-04 5.065£-03 4.945£-03 7.078E-01
2. 160E+02 1.016E+01 5.085E~-04 5.317€-03 5.047€-03 7.102E-01
c.207E+02 9.721€+00 5.612E-04 6.273E-03 5.800E-03 7.128E-01
c.255E+02 9.309e+00 5.401E-04 6.444E~03 5.814E-03 7.154E~01
2.303E+02 8.923£+00 5.729E-04 7.285E-03 6.423E-03 7.182E-01
2.350e+02 8.561E+00 S5.841E-04 7.907E-03 6.8166£-03 7.209E-01
2.398E+02 8.220E+00 6.783E-04 9.762E-03 8.327€-03 7.242E-01
2.445E+02 7.800€+00 7.360E-04 1.125€E-02 9.432€£-03 7.277€-01
2.493E+02 7.588E+00 8.292E-04 1.344€E-02 1.102€-02 7.316E-01
2.540E+02 7.312E+00 8.018E-04 1.376E-02 1.106E-02 7.354£-01
2.588E+02 7.043E+00 9.081E-04 1.649E-02 1.299€-02 7.387€-C1
2.635E+02 6.788E+00 9.465E-04 1.817€-02 1.407€E-02 T7.442E-01
2.683t+02 6.548E+00 1.066E-03 2.131e-02 1.670E-02 7.493E-01
2.731e+02 6.319E+00 1.111£-03 2.375t-02 1.83SE-02 7.546€£-01
2.778E+02 6.103£+00 1.229E-03 2.769E-02 2.109E-02 7.604E-01
2.826E+02 5.897€+00 1.326£~-03 3.148BE-02 2.368£-02 7.667€E-01
2.B73E+02 5.702E+00 1.417€-03 3.537E-02 2.640E-02 7.735E-01
2.921E+02 5.516£+00 1.506E-03 3.952E-02 2.9a8t-02 7.806E-01
2.968E+0e 5.339£+00 1.571E€-03 4.329E-02 3.186E-02 7.881t-01
3.016E+02 5.171E€+00 1.724E-03 4.987e-02 3.674E-02 7.963t-01
3.063E+02 5.010E+00 1.793E-03 5.436E~02 3.997€-02 8.048E-01
3.111E+02 4.857€£+00 1.884€-03 5.985E-0¢ 4.402E-02 8.138E-01
3.158E+02 4.711E+00 1.992€-03 6.626E-02 4.877e-02 8.233t-01
3.206E+02 4.571E+00 2.042E-03 7.109E-02 5.236E-02 6.330E-01
3.254E+02 4.438E+00 2.136E-03 7.774E-02 5.736E-02 8.431E-0!
3.301€E+02 4.310E+00 2.159€-03 g8.210E-02 6.079t-02 8.534£-01
2.349E+02 4.187E+00 2.205e-03 8.758E-02 6.507E-02 8.639E-0!
3.396E+02 4.070£+00 2.243E-03 9.296t-02 6.929E-02 8.745E-01
. 3.444E+02 3.958E+00 2.304E£-03 9.961E-02 7.451E-02 8.855E~01
3.491E£+02 3.850E+00 2.384E-03 1.074E-01 8.067€-02 8.968E-01
3.539€+02 3.747E+00 2.436E-03 1.143E-01 8.620€-02 9.084E-01
3.586E+02 5.648E£+00 2.404E-03 1.175E-01 8.891E-02 9.198E-01
3.634E+02 3.552£+00 2.478E-03 1.260E-01 9.573kE-02 9.316E~01
3.682E£+02 3.460E+00 2.503E-03 1.324E-01 1.010E-01 9.435E-0!
3 3.372E+00 2.553E-03 1.404E-01 1.078E-01 9.557€-01

‘ .729E+02

47—



Table 18.
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(cont.)

L777E+0R
.824E+02
.eTee+02
.918E+02
.967€+02
.014E+02
.062€+02
.109E+02
.157€+02
.205E+02
.e52E+02
.300E+02
.347E+02
.395E+02
HY2E+02
.480E+02
.537E+02
.585€+02
.B33E+02
.B68DE+02
.7e8E+02
.T75E+02
.823E+02

VARV R RV PV RV PR VRV U VR VIR VI AV VR VI VI PY R PSR PY Y]

.287€+00
.206E+00
.127€+00
.051E+00
.878E+00
.808E+00
.840E+00
.774€£+00
.TH1E+0O
.650E+00
.580E+00
.533€+00
.478E+00
.424E+00
.373E+00
.322E+00
.274E+00
.227€+00
.181E+00
. 137400
.094E+00
.052E+00
.012E+00

— e~ YRV NNV BVO Y

B44E-03
.686E-03
.778t-03
.766E-03
.T94E-03
.655E-03
.696E-03
.654E-03
.606E-03
.564E-03
.524€£-03
453E-03
SAH44E-03
L341E-03
.280E-03
.183E-03
.101E-03
.973E-03
.901E-03
.788£-03
.687¢€-03
.517€-03
M4TE-D3

—4 8-
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.511E-01
.594E-01
.712E-01
.767E-01
.852E-01
.8e4E-01
.819E-01
.957€-01
.989€-01
.025e-01
.063E-01
.073E-01
. 135€-01
.113E-01
.127e-01
.103E-01
.088E-01
.024E-01
.011E-01
.951E-01
.898E-01
.T58E~-01
.729E-01

TR N AU U MY MU MU o rme e oo ot ot ot ot e et 2 s e oo

.167E-01
.239E-01
.338E-01
.389E-01
.465E-01
.458E~-01
.550E-01
.596E-01
.648E-01
.714E-01
.781E-01
.826E-01
.926E-01
.968E-01
.032E-01
.04SE-0!
.101E-01
.127e-01
.227e-01
.307E-01
.395e-01
.343E-01
.433E-01

9.682E-01
9.810£-01
9,942E-~-01
1.007€+00
1.021E+00
1.033£+00
1.046E+00
1.059€+00
1.071E+00
1.083£+00
1.095€+00
1.107€+00
1.119E+00
1.130E+00
1.141E+00
1.151E+00
1.161€E+00
1.170E+00
1.179€+00
1.188E+00
1.196E+00
1.203E+00
1.210E+00
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Table 19. °U emission spectrum from a solid sphere: outer radius = 3.15 cm,
detector bias = 1.6 MeV, flight path = 980.1 cm, view angle = 120°,

and FWHM = 3.9 ns.

TMID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM
NANOSEC MEV NANOSEC MEV MEV

1.840E+02 1.516E+01 2.091E-04 1.239€-03 1.142E-03 3.314E-04
1.856E+02 1.490E+01 8.769E - 04 5.335£-03 4.974E-03 1.721E~03
1.872E+02 1.464€E+01 3.955E-03 2.470E-02 2.317e~-02 7.989E-03
1.888E+02 1.438E+01 2.321E-02 1.488E-01 1.404E-01 4.478E-02
1.904E+02 1.415E+01 1.053€-01 6.927E-01 6.571E-01 2.116€-01
1.820E+02 1.381€+01 1.767€-01 1.192E+00 1.137€+00 4.916E£-01
1.935e+02 1.368£+01 1.188E-01 8.224E-01 7.878E-01 6.798E-01
1.951E+02 1.345E+01 4.424E-02 3.141E-01 3.019E-01 7.500E-01
1.867E+02 1.323E+01 1.005E-02 7.316E~02 7.034E-02 7.658E-01
1.983£+02 1.302C+01 3.027€-03 2.258E-02 2.170e~-02 7.707E-01
1.998E+02 1.281E+01 1.917€-03 1.466E-02 1.404E-02 7.738E-01
2.015E+02 1.260E+01 1.497£~-03 1.173E-02 1.118E-02 7.762E-01
2.031E+02 1.240E+01 1.211€-03 9.723E-03 9.2e4t-03 7.781E-01
2.04BE+D2 1.221E+01 1.060E-03 8.716E-03 8.216E-03 7.798E-01
2.062E+02 1.202E+01 9.689E-04 B8.166E-03 7.647E-03 7.813E-01
2.078E+02 1.183E+01 8.364E-04 7.210E-03 6.683E-03 7.826E-01
2.094E+02 1.165€+01 7.448E-04 6.572€-03 6.026E-03 7.838e-01
2.110E+02 1. I4T7E+0) 6.818E-04 6.157E-03 5.581E-03 7.849E-01
2. lueg+02 1.113E+01 6.613E-04 6.251E-03 5.567E-03 7.880E-01
2.189E+02 1.0B4E+01 6.093E-04 6.161£-03 5.331£-03 7.809E-01
2.237e+02 1.019E+01 5.378E-0% 5.808E-03 4.891E-03 7.935E-01
2.284E+02 9.758E+00 5.098E-04 5.873E-03 4.821E-03 7.958E~01
2.332E+02 9.360E+00 5.231E-04 6.418E-~03 5.145£-03 7.984€£-01
2.379E+02 8.984E+00D 5.559E ~04 7.256E-03 5.689E-03 8.010E-01
2.427e+02 8.630E+00 6.070E-04% 8.416€-03 6.451£-03 8.039€-01
2.474E+02 8.298E+00 6.448E-04 9.486€E-03 7.180E-03 8.070E-01
2.522E+02 7.984E+00 6.494E-04 1.013E-02 7.568E~03 8.101E-01
2.569e+02 7.687€E+00 7.904E-04 1.305€E-02 9.545E-03 8.138E-01"
2.617E+02 7.407E+00 8.979E-04 1.567€-02 1.123E-02 8.181E-01
2.665E+02 7.142E+00 8.655E - 04 1.596E-02 1.122E-~02 8.222E-01
2.712E+02 6.891E+00 9.499E - 04 1.848E~02 1.276E-02 8.267€-01
2.760E+02 6.653E+00 9.951E-0u4 2.042€-02 1.396E-02 8.315€E-01
2.807E+02 6.428E+00 1.094E-03 2.364t-02 1.626E-02 8.367E-01
2.855E+02 6.213E+00 1.178E-03 €.680E-02 1.823E-02 8.423E-01
c.902E+02 6.009E+00 1.241E~-03 2.868t -02 1.990E-02 8.482E-01
2.950E+02 5.815E+00 1.328E-03 3.337e-02 2.217e-02 8.545£-01
2.997E+02 5.631E£+00 1.464E-03 3.861E-02 2.5458E-02 8.614€-01
3.045E+02 5.455E+00 1.538E-03 4.255E-02 2.788E-02 8.688E-01
3.093E+02 5.287€+00 1.634%E-03 4.738E~02 3.098E-02 8.765E-01
3.140E+02 5.127€+00 1.734E-03 5.265€E-~02 3.434E~02 8.848E-01
3.188E+02 4.874£+00 1.815£-03 5.770E-02 2.758E-02 8.934£-01
3.235E+02 4.827E+00 1.941E~03 6.455E-02 4.206E-02 9.026E-01
3.283E+02 4.687E+00 1.881£-03 6.883E-02 4.488E-02 8.121E£-01
3.330E+02 4.554E+00 2.052E-03 7.450E-02 4.861E-02 9.218E-01
3.378E+02 4.425E+00 2.088E-03 7.912E-02 5.174£-02 9.317E-01
3.425E+02 4.302E+00 2.193E-03 8.669E-02 5.688E-02 9.422E-01
3.473E+02 4.185E+00 2.245E-03 9.254E-02 6.092E-02 9.528E-01
3.520E+02 4.072E+00 2.275E-03 9.768E-02 6.451E-02 9.637E-01
3.568E+02 3.963E+00 2.328E-03 1.042E-01 6.802E-02 9.747€-01
3.616E+02 2.859E+00 2.353E-03 1.085E-01 7.286E-02 9.859E-01
3.663E+02 3.759€+00 2.418£-03 1.171E-01 7.819E-02 9.874£-01
3.711E+D2 3.663E+00 2.424E-03 1.e21E-01 8.180E-02 1.009€E+00
3.758E+02 3.570£+00 2.486E-03 1.301E-01 8.748E-02 1.02tE+00
3.806E+02 3.481E+00 2.493E-03 1.358E-01 9.170E-02 1.033E+00
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.853€+02
.901E+02
.948E+02
.996E +02
LOH4E+D2
.091E+02
.139E+02
. 186E+02
.234E+02
.281E+02
.329€+02
.376E+02
.42uE+02
471E+02
.519€+02
.567e+02
.614E+02
.662E+02
.708E+02
.157E+02
.804E+02
.852E+02
.899E +02
.947E+02
.995E+02
.042E+02
.080E+02
.137e+02
. 185E+02
.232E+02
.280E+02
.327e+02
.375E+02

el Kl N VR VR VG VR VIV VIV VG VG VI VI VI VGV VI T VRN R YR IR IR Y

.395£+00
.312E+00
.233E+00
. 15BE+00
.082E+00
.010E+00
.94 1E+00
.8T4E+00
.810E+00
.T4TE+00
.687¢+00
.629E+00
.B572E+00
.518E+00
.465E+00
.414E+00
. 364E£+00
.316E+00
.c68E+00
.224E+00
.180E+00
.137E+00
.096E+00
.055E+00
.016E+00
.978E+00
.B41E+00
.906E+00
.871E+00
.837E£+00
.804E+00
.772E+00
.T40E+00
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.588E-03
.576E~03
.587€-03
.679e-03
.701E-03
.711E-03
.601E-03
.616E-03
.664€£-03
.65%E-03
.636E-03
.576E-03
.562E-03
.515€-03
.463E-03
.400E-03
.380€E-03
.357€-03
.308£-03
.C41E-03
.075E-03
.905E-03
.B16E-03
.640E-03
.620£-03
.525€-03
431E-03
.331£-03
.205E-03
.069E-03
.008BE-03
.667E-04
.958E-04
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.461E-01
.508E-01
.572E~01
.687€-01
.T64E-01
.834E-01
.822E-01
.896E-01
.998E-01
.058E-~01
. J14E-01
.135E-01
. 194E-01
.2envE-01
.248E-0!
.261E-01
.314E-01
. 364E-01
.386E~01
.388E-01
.273€E-01
. 155E-01
.116E-01
.967€-01
.99se-01
.937€-01
.870E-01
.788E-01
.664E-01
.517€-01
.472E-01
.299E-01
.2a5€-01

IV VNV D VR VRV GV VRV TR TR VI T il ! *]

.921£-02
.031£-01
.080E-01
.166€-01
.2e5e-01
.281€£-01
.284E-01
.350e-01
.436E-01
.496E-01
.565E-01
.612E-01
.688E-01
. T45E-0!
.811E-01
.878E-01
.965E-01
.O4BE-O1
.136E-01
.229e-01
.239E-01
.256E-01
.358E-01
.312E-01
477E-01
.552E-01
.B44E-D1
.721E-01
.735£-01
.TO4E-01
.862E-01
.823E-01
.021E-01

Gt gt Gt et s et s ot B S fmi e G Bl A Gl G G e gt Bt ok ped b Gb Gt Pmh P b ph P o a

.045E+00
.057E+00
.070E+00
.082€+00
.095E+00
.108E+00
.120E+00
.133E+00
.14SE+00
.158E+00
.171E+00
.183E+00
. 185€E+00
.207E+00
.218£+00
.230E+00
.e41e+00
.253e+00
.cb4t+00
.27T4E+00
.2B84E+00
.293t+00
.302E+00
.310E+00
.317E+00
.325€+00
.331E+00
.338E+00
.343E+00
.349E+00
.353E+00
.357€+00
.361E+00
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Table 20. 5U emission spectrum from a solid sphere: outer radius = 5.94 cm,

detector bias = 1.6 MeV, flight path = 767.2 cm, view angle = 30°,
and FWHM = 4.5 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM

NANOSEC MEV NANOSEC MEV MEV

1.380E+02 1.673E+01 2.387E-04 9.508€-04 9.055E-04 c.360E-04
1.390E+02 1.648E+01 1.415E£-03 5.763E-03 5.568E-03 1.634E-03
1.400E+0D2 1.624E+01 5.705E-03 2.376E-02 2.3298t-0e 7.273E-03
1. 410E+02 1.601E+01 1.643E-02 6.994E-02 6.954E-02 c.351e-02
1.420E+02 1.578E+01 3.499E-02 1.523£-01 1.533E-01 5.808€E-02
1.429E+02 1.555€E+01 5.890E-02 2.620E-01 2.669E-01 1.163E-01
1.439E+02 1.633E+01 7.796E-02 3.5432E-01 3.652E~-01 1.934E-01
1.448E+02 1.512E+01 8.317€-02 2.862£-01 4.028E-01 2.756E-01
1.459E+0¢2 1.491E+01 7.009E-02 3.324£-01 2.498E-01 3.448E-01
1.469E+02 1.470E+01 4.762E-02 2.307E-01 2.438E-01 3.918E-01
1.479E+02 1.450€E+01 2.709€E-02 1.340E-0! 1.423E-01 4.187€-01
1.483E+02 1.430€E+01 1.373E-02 6.934E-02 7.398E-02 4.323£-01
1.499E+02 1.411E+01 7.007€-03 3.613E-02 3.872E£-02 4.392E-01
1.508E+02 1.392€+01 3.790E-03 1.984E-02 2. 146E-02 4.429E-01
1.513E+02 1.373E+01 2.714E-03 1.458E-02 1.574E-02 4.456E~-01
1.528E+02 1.355E+01 2.059E-03 1.128E~02 1.223e-02 4.477€-01
1.538E+02 1.337€+01 1.583E-03 8.854£-03 9.608t-03 4.492E-01
1.548E+02 1.320E+01 1.308E-03 7.460E-03 8.096E-03 4.505€E-01
1.558E+02 1.303E+01 1.128€-03 6.567€£-03 7.126E-03 4.516E£-01
1 .568E+02 1.286E+01 9.935E-0u 5.896E-03 6.380E-03 4.526E-01
1.588E+02 1.253E+0! 9.689E-04 5.977€-03 6.423E-03 4.595E£-01
1.617E+02 1.206E£+01 8.894E -04 5.811E-03 6.150E-03 4.581E-01
1.647E+02 1.162E+01 8.496E-04 5.872E-03 6.073E-03 4.606E-01
1.677E+02 i.121E+01 8.548E - 04 6.245E-03 6.306E-03 4.632E-01
1.706E+02 1.081E+0! 8.660E-04 6.678E-03 6.590£-03 4.657€-01
1.736E+02 1.044E+01 8.273E-04 6.730E-03 6.492€-03 4.682E-01
1.765E+02 1.008E+01 8.975E-04 7.693E-03 7.267€-03 4.709E-01
1.795E +02 9.74SE+00 8.946E - 04 8.072E-03 7.473E-03 4.735E-01
1.825E+02 9.424E+00 9.4 14E~-04 8.934E-03 8.115E-03 4.763E-01
1.854E+02 9.119E+00 1.029E-03 1.026E-02 9.198E~03 4.734E-01
1.884E+02 8.829E+00 1.134E-03 1..187€-02 1.041E-02 4.827E-01
1.914E+02 8.553E+00 1.256E-03 1.380€-02 1.18BE-02 4.864E-01
1.943E+02 8.289E+00 1.331E£-03 1.933E-02 1.310E-02 4.904€E-01
1.873E+02 8.038E+00 1.421£-03 1.715€-02 1.452E -02 4.946E-01
2.003E+02 7.798E+00 1.675E-03 2.116E-02 1.761E-02 4.996€-01
2.032E+02 7.568E+00 1.823€-03 2.408€E-02 1.972€-02 5.050E-01
2.062E+02 7.348E+00 2.078E-03 2.871E-02 e.3lee-02 S.111E-01
2.092E+02 7.139E+00 2.184E-03 2.151E-02 2.499t-02 5.176E-01
2.121E+02 6.937E+00 2.524E-03 3.802E-02 2.971E-02 5.251E-01
2.151E+02 6.745E+00 2.674E-03 4.203E-02 3.2uBE-02 5.330E-01
2.181E+02 6.560E+00 2.941E£-03 4.820E-02 3.72e2t-02 5.417€-01
2.210E+02 6.383E+00 3.192E-03 5.483E-0¢2 4.235t 02 5.512E-01
2.240E+02 6.213E+00 2.292E-03 5.856E-02 4.498E-02 5.610€-01
2.270E+02 6.049E+00 3.605€-03 6.677€-02 5.065E-02 5.717E-01
2.299t+02 5.892E+00 3.988E£-03 7.684E-02 5.780E-02 5.835E-01
€.329e+02 5.742E+00 4.275E-02 8.565E -02 6.403E-02 5.862E-0!
2.359E+02 5.596E+00 4.577E-03 9.530E-02 7.0B1E-02 6.097e-01
2.388E+0¢2 5.457€+00 4.886E-03 1.05%7€-01 7.818E£-02 6.242E-01
c.418E+02 5.322E+00 5.196E£-03 1.167E~01 8.615E-02 6.396E-01
2.447E+0e 5.193E+00 5.536E-03 1.290E-01 9.508E-02 6.560E-01
2.477E+02 5.068E+00 5.925E-03 ..433E-01 1.054€E-01 6.736E-01
2.507e+02 4.947£+00 6.224E-03 1.560E-01 1.147€-01 6.921E-01
2.536E+02 4.831E+00 6.529E-03 1.696E-01 1.248E-01 7. 114E-01
2.566E+02 4.719€+00 6.824£-03 1.837£-01 1.352E-01 7.317€-01



Table 20. (cont.)
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.596E+02
.625€+02
.BS5E+02
.685E+02
.T14E+02
CTH4E <02
CTIRE 02
.803€+02
.833E+02
.863E+02
.89cE+02
.9e2e+02
.9%52E+02
.981E+02
.011E+02
.041E+02
.070E+02
.100E+02
.1e9e+0e
. 158E+02
. 183 +02
.218t+02
.248E+02
.e78E+02
.307€+02
.337E+02
.367E+02
.396E+02
426E+02
U56E+02
.485E+02
.515E+02
.545E+02
D574t +02
.604E+02
.634E+02
.663E+02
.693E+02
.723E+02
.T152E+02
.782E+02
.811E+02
.B41E+02
.871E+02
.900E+02
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.611E+00
.506E+00
.405E+00
.307€+00
.213E+00
.1eeE+00
.033E+00
.84B8E+00
.865E+00
.TBYE+0D
.707€+00
.631E+00
.558E+00
.487£+00
.418E+00
.351E+00
.287e+00
.224E+0D
.162E+00
.103E+00
. QUSE+00
.989E+00
.Q34E£+00
.881E+00
.829E£+00
.7T79E+00
.730E+00
.682€+00
.636E+00
.590E+00
.546E+00
.S503E+00
.4B1E+00
L421E+0D
.381E+00
.342E+00
.304E+00
.267e+00
.231E+00
.195€+00
.161E+00
. 127€+00
.094E+00
.062E+00
.031E+00
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.109E-03
.378E-03
.483E-03
.B34E-03
.946E-03
.230E-03
.589E-03
.835E-03
.977€-03
.149E-03
. 194E-03
.422E-03
.498E-03
.927£-03
.123E-03
.006E-02
.012E-Q2
.018E-02
.033e-02
.0uBE-02
.074E-02
.080E~02
.067€-02
.05ee-02
.070E-02
.074E-02
.084E-02
.072E-02
.079E-02
.056€E-02
.055E-02
.034€-02
.025E-02
.D20E-02
.004E-02
.914E-03
.683E-03
.596E-03
.358E-03
.338E-03
.127€-03
.861E-03
.481E-03
.065E-03
.875£-03
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.962e-01
.128e-01
.234E-01
.419E-01
.537e-01
.T16E-01
.9eBE-01
.111E-0!
.e63E-01
.432E-01
.559E-01
.761E-01
.810E-01
.212E-01
.251E-01
.532E-01
.692E-01
.860E-01
.078E-01
.301E-01
.588E-01
.T79E-01
.868£-01
.946E-0!
.217e-01
JM1IE-O!
.B47E-01
. 750E-~-01
.976£-01
.001€-01
.182E-01
.221E-01
.343E-~01
.492E-01
.558€-01
.653E-0t
.660E-01
.T79E-01
.771E-01
.94eE-01
.950E-0!
.903E-01
LI51£-01
.535E-01
.530E-01
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.4538E-01
.568E-01
.650E-01
.791E£-01
.884E-01
.021E-01
.185E-01
.328E£-01
L449E-01
.584E-01
.687E-01
.84BE-01
.968E-0!
.208E-01
.253t-01
.485£-01
.625E-01
.772E-01
.959¢ -01
.150£-01
.393E-01
.568E-01
.6T4E-01
.773E-01
.029E-01
.226k-01
477€-01
.651£-01
.931£-01
.045E-01
.296E-01
431E-01
.691E-01
.986t -01
.198E-01
.400E-01
.529E -01
.876E-01
.135e-01
.625€-01
.065E-01
.483E-01
.776E-01
.908E-01
.032e+00
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.527€-01
.T46E~-01
.968E-01
.200E-01
.436E-~01
.680E-~0!
.935E-01
.197€-01
463E-01
.734E-01
.001E+00
.029E+00
.057£+00
.086E+00
.115E+00
. 145E+00
. 175E+00
.205E+00
.236E+00
.267€+00
.299E+00
.331E+00
.362E+00
.393E+00
.4eSE+00
.45T7E+00
.489E+00
.521e+00
.553E+00
.S84E+00
.616E+00
.646E+00
.677E+00
.707E+00
.737E+00
.766E+00
. 7958 +00
.823E+00
.851€E+00
.873€+00
.906E+00
.932e+00
.957E+00
.981£+00
.004E+00
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Table 21. U emission spectrum from a solid sphere: outer radius = 5.94 cm,
detector bias = 1.6 MeV, flight path = 978.0 cm, view angle = 120°,
and FWHM = 4.0 ns.

T(MID) EMID) COUNTS/ COUNTS/ NEUTRONS/ SUM

NANOSEC MEV NANOSEC MEV MEV

, 1.877€+02 1.462E+0! 1.530E-03 9.528E-03 8.939£-03 1.513e-03
1.887€+02 1.447€+01 2.737€-03 1.732E-02 1.631£-02 4.218E-03
1.897€+02 1.431€+01 6.028E-03 3.877E-02 3.6B4E-02 1.018E-02
1.907€+02 1.416E+01 1.440E-02 9.417E-02 8.930E-~02 2.441E-02

- 1.917E+02 1.401E+01 3.a242E-02 2.154E-01 2.048E-01 5.645€-02
1.927€+02 1.386E+01 5.994£-02 4.047€-01 3.863E-01 1. 157£-01
1.937e+02 1.372E+01 8.921E-02 6.120E-01 5.858E-01 2.039t-01
1.847€E+02 1.357E+01 9.978eE-02 6.954E-01 6.676E-01 3.025E-01
1.957€+02 1.343E+01 8.177e~0e 5.790E-01 5.567£-01 3.833tE-01
1.966E +02 1.329€+01 5.461E-02 3.928t-01 3.776E-01 %.373E-01
1.976E+02 1.316E+01 2.994£-0¢2 2.187€-01 2.103E-01 4.669€-01
1.986E+02 1.302€+01 1.431E-02 1.061E-01 1.020£-01 4.810€E-01
1.996E+02 1.289E+01 6.469€-03 4.874E-02 4.876E-02 4.874E-01
2.006E+02 1.276E+01 3.311£-03 2.533t-02 2.424k-02 4.907E-01
2.01SE+02 1.263t+01 1.855€£~-03 1.441€-02 1.375e-02 4.925E-01
2.026E+02 1.251E+01 1.524£-03 l.202E-02 1.144€E-02 4.940E-01
2.036E+02 1.238E+01 1.190£-03 9.531E-03 9.036£-03 4.952€-0!
2.04BE+D2 1.226E+01 1.128E-03 9.174E-03 8.663E-03 4.963E-01
c.055E+02 1.214E+01 9.209E-04 7.600E-03 7.148E-03 4.972E-0!
2.065E+02 1.202E+01 9.371E-04 7.850E-03 7.353E-03 4.982€-01
2.090E+02 1.173€+01 8. 155E-04 7.086E£-03 6.533E-03 S.014E-01
2.130E+02 1.129E+01 7.717E-04 7.107E-03 6.388E-03 5.04ME-01
2.169E+02 1.087E+01 7.401E-04 7.215£-03 6.331E-03 5.074€-01
2.209e+02 1.04BE+01 7.125E-04 7.345E-03 6.293E-03 5.102E-01
2.248E+02 1.010E+01 7.190E-04 7.829E-03 6.561E-03 5.130E-01
2.288E+02 9.751E+00 7.231€-04 B8.309E-03 6.8176£-03 5.159E-01
2.327E+02 9.416E+00 7.409E-0Y4 8.975£-03 7.218E-03 5.188L-01
2.367E+02 9.098E+00 8.123E-04 1.036E~02 8.181E-03 5.220E-01
2.406E+02 8.796E+00 8.917E-~-04 1.187€-02 9.273E-03 5.256E-01 -
2.446E+02 8.509E+00 9.882E-04 1.395E-02 1.062E~02 5.295€-01
2.485E+02 8.236E+00 1.146E-03 1.700E-02 1.285E-02 5.340E-01
2.525€E+02 7.975E+00 1.226E-03 1.908E-02 1.425€E-02 5.388£-01
2.564E+02 7.727€+00 1.317€-03 2.150e-02 1.577€-02 5.440E-01
2.604E+02 7.491€£+00 1.406E-03 2.406E-02 1.735E-02 5.496E-01
2.644E+02 7.265E+00 1.595€-03 c.858E-02 2.027e-0¢ 5.559E-01
2.683E+02 7.048E£+00 1.817€-03 3.407e-02 2.378E-02 5.631E-01
2.723E+02 6.843E+00 2.107e-03 4.131E-02 2.841E-02 S5.714E-01
2.762E+02 6.646E+00 2.285€-03 4.682E-02 3.199€-02 5.805E-01
2.802E+02 6.457E+00 2.495E-03 5.339E-02 3.672E-02 5.903E-01
2.841E+02 6.276E+00 2.703E-03 6.036E-02 4.127€-02 6.010E-01
2.88lE+02 6.103E+00 2.956E-03 6.888E-02 4.647€E-02 6.127€-01
2.920E+02 5.937£+00 3.080€£-03 7.479€E-02 4.994E 02 6.249€E-01
2.960E+02 5.777E+00 3.375€£-03 8.541£-02 5.664E-02 6.382E-01
2.999E+02 5.624£+00 3.722E-03 9.806E-02 6.462E-02 6.529E-01
3.039E+02 5.477E+00 3.960E-03 1.086E-01 7.118E-02 6.68B6E-01
3.078E+02 5.336E+00 4.258E-03 1.215E-01 7.945E-02 6.854£-01
3.118E+02 5.200E+00 4.619E-03 1.370€£-01 8.943E-02 7.037E-0!
3.1576+02 5.069E+00 4.803E-03 1.4806-01 9.645E-02 7.227E-01
3.197E+02 4.943E+00 5.066E-03 1.621E-01 1.056E-01 7.427E-01
3.237e+02 4.822E+00 5.542E-03 1.841€£-01 1.200E-01 7.646E-01
3.276E+02 4.705€+00 5.562E-03 1.917E£-01 1.250E-01 7.866E-01
3.316E+02 4.592E+00 5.819€E-03 2.116£-01 1.380E~01 8.100E-01
3.355E+02 4.484E+00 6.085E-03 2.255E~-01 1.472E-01 8.341E-01
3.395E+02 4.379E+00 6.483E-03 2.483E-01 1.630£-01 8.597e-01
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21. (cont.)

AM34E+02
JYTYE 02
.513E+02
.553E+02
.SQ2E+02
.632E+02
.671E+02
.T11E+02
.7151E+02
.790E+02
.830E+02
.869E+02
.909E +02
.9u8E+02
.988E +02
.027e+02
.067E+02
.106E+02
.14BE+02
. 185E+02
.ea5e+0e
.2eB64E+02
.304E+02
.344E+02
.383E+02
423E+02
.462E+02
.502E+02
.B41E+02
.581E+02
.B20E+02
.B660E+02
.699E+02
.T39E+02
.778E+02
.818E+02
.858E+02
.897E+02
.937E+02
.976E+02
.016E+02
.055E+02
.095E+02
.13uE+02
. 174E+ 02
.213E+02
.253E+02
.283E+02
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.2718E+00
.180E+00
.086E+00
.994E+00
.906E+00
.821E+00
.738E+00
.B659E+00
.581£+00
.S06E+00
J434E+00
.364E+00
.295€+00
.e29E+00
. 165E+00
.103E+00
.0u2t 00
.984E+00
.927E+00
.871E+00
.818E+00
.T65E+00
.TI4E+00
.665E+00
.B17E+00
.5T0E+00
.524E+00
.480E+00
4376400
.395€£+00
.354E+00
.314E+00
.275E+00
.237E+00
.200E+00
.164E+00
.128E+00
.094E+00
.0B1E+DD
.028E+00
.996E+00
.965E+00
.934E£+00
.G04E+00
.B75E+00
.847E+00
.BI9E+00
.798E+00
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.552€-03
.761E-03
.978E-03
.056E-03
.2eeE-03
.406E-03
.549E-03
.688E-03
.855€-03
.054E-03
.020E-03
.152E-03
.351E-03
.280E-03
.618E-03
.601E-03
.687€-03
.793€-03
.655£-03
L494E-03
M4T7T7E-03
.S41E-03
.161E-03
.671€£-03
.671E-03
.668E-03
.345E-03
.590E-03
.213E-03
.004€-03
.780E-03
.704E-03
.598E-03
.275E-03
.147E-03
.936E-03
.723E-03
.402€-03
.094E-03
.653E-03
.490€E-03
.188E-03
.863E£-03
.715€£-03
.448E-03
.140E-03
.835£-03
.688€-03

-54~

QOO0 NdNNNd AN I NN NND SOOI RO NS S L LEFWWNWNWOWUN

.606E-01
.784E-01
.974E-01
L111E-01
.@93t-01
L491E-01
.677€-01
.869E-01
.082E-01
.320€-01
L440E-0!
.655E-01
.918E-01!
.027e-01
.392E-01
.545E-01
.768E-01
.985-01
.092€-01
.124E~01
.317€~01
.S47€-01
.906€E-01
.026E-01
.c2le-01
A417E-01
.335£-01
.155E-01
.613E-01
.616£-01
.597¢-01
.720E-01
.810E-01
.670E-01
.726E-01
.686E-01
.637€-01
.452E-01
.2E8E-D1
.906E-01
.870E-01
.B47E-01
.379E-~01
.330E-01
.112e-01
.821E-01
.516E-0!
.389E-01
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LTHIE-D!
.833E-01
.963E-01
.059E-01
.187€-01
.325E-01
457E-01
.592€-01
LT43E-01
.912E-01
.007€-01
.168E-01
.364E-01
.455E-01
.723E-01
.B4SE-01
.018t-01
.192E-01
.303E-0!
.361E-01
.535e-01
.738E-01
.067E-01
.240e-01
473E-01
.7T13E-01
.T40E-01
.192€-01
.236E-01
.388E-01
L478E-01
.687E~01
.955L-01
.072€-01
.393€-01
.732e-01
.104E-01
.329E-01
.486E-01
.4eck-01
.TT9E-01
.988E-0!
.153€-01
.660E-01
L943E-01
.012E+00
.029E+00
.058E 0O
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.856£-01
.123€-01
.399E-01
.678E-01
.964E-01
.026E+00
.055E+00
.086E+00
.117E+00
. 14SE+00
.180E+00
.213E+00
.246E+00
.278E+00
.313E+00
-347£+00
.381E+00
.416E+00
.450E+00
.483E+00
.517E+00
.550€+00
.585E+00
.618E+00
.B654E+00
.688t +00
.721E+00
. 755E+00
.787E+00
.819E+00
.850E+00
.880£+00
.S10E+00
.939E+00
.967E+00
.995E+00
.021E+00
.047E+00
.071E+00
.093E+00
.115E+00
. 135E+00
. 1S4E+00
.173E+00
.191E+00
.207€E+00
.e22e+00
.229e+00
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Table 22, Pu emission spectrum from a solid sphere: outer radius =
3.52 cm, detector bias = 1.6 MeV, flight path = 801.4 cm, view
angle = 26°, and FWHM = 4.1 ns.

TIMID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SiUM

. NANOSEC MEV NANQOSEC MEV MEV
1. 44 {E+02 1.67 E+01 1.013E-04% 4.209E-04 4.005FE-04 1.062E-0%
1.451E+02 1.849E+01 2.492E - 04 | .060E-03 1.023E-03 3.8677E-04
1. 46eE+0e 1.625E+01 5.965E - 04 2.594E-03 2.542E-03 9.934E-04

. 1.472E+02 1.601E+01 3.128E-03 | .391E-02 1.383E£-02 4.274E-03
1.483E+02 1.578E+01 2.103E-02 9.562E-02 9.628E-02 2.633E-02
1.433E+02 1.555E+01 5.914E-02 e.750E-01 2.802eE-01 8.838E£-02
1.504E+02 1.532E+01 1.023E-01 4.859E-01 5.012E-01 1.956E-01
1.314E+02 1.511E+01 1.388E£-01 6.795E-01 7.083E-01 3.424E-01
1.525E+02 1.48SE+0! 1.294E-01 6.422E-01 6.760E-01 4.782E-01
1.535E+02 1.468E+01 8.429E-02 4.274E-01 4.520E-01 5.666E-01
1.546E+02 1.448E+01 4.490E-02 2.325E-01 2.471E-01 6.137E-01
1.556E+02 1.428E+01 2.037E-02 1.077€-01 1. 150E-01 6.351E-01
1.567E+02 1.408E+01 9.822E-03 5.305E-02 5.689E-02 6.454E-01
1 977E+02 1.383E+01 5.757€-03 3.17%E-02 3.4138E-02 6.514E-0}
| .588E+C2 1.370E£+01 3.784E-03 2.131E-02 2.303E-02 6.554E-01
t.298E+02 1.352E+01 2.643E-03 1.518E-02 1.647E-02 6.581E-01
1 .B09E+02 1.334E+01 2.064E-03 1.210E-02 i.314E-02 6.603E-01
1.613E+0¢ 1.316E+01 1.628E£-03 9.742E-03 1.057E-02 6.6520E-01
1.630E+02 1.298E+01 1.419E-03 8.642E-03 8.373E-03 65.635E-01
1.640E+02 1.282E+01 1.225E-03 7.632E-03 8.252E-03 6.648E-01
1.851E+02 1.265E+01 1.085E-03 65.895E-03 7.430E-03 65.653E-01
1.661E+02 1.24SE+01 9.338E-04 B6.052E-03 65.498E-03 6.669E-01
I.672E+02 1.233E+01 8.576E-04 5.667E-03 6.054E£-03 6.678E-01
1.682E+02 1.217E+01 7.882E-04 5.317€-03 5.651£-03 6.686E-01
1.693E+02 1.201E+01 7.129E-04 4.897E-03 5.176£-03 6.684LC-0!
1.714E+02 1.171E+01 6.695E - 04 4.777£-03 4.966E£-03 6.715E-01
1.745E+02 1.129E+01 6.026E-04 4.548E-03 4.615E£-03 6.734E~-01
L.777E+02 1.088E+01 5.938E-04 4.738E-03 “4.895E£-03 6.752E-01
1.808E+02 1.050€E+01 6.210E-04% 5.231£-03 5.085E-03 6.772E-01
1.840E+02 1.013E+01 6.491E-04 5.767E-03 5.465E£-03 €.792E-01
1.871E+02 9.788E+00 7.076E-04 6.6258-03 6. 149803 6.815E-01
1.803E+02 9.460E+00 7.313E-04 7.208E-03 65.56.6-03 6.838E-01
1.934E+02 8. 149E+00 7.74SE-04 8.033E-03 7.1808-03 B6.862C-01
1.965E+02 8.853E+00 8.462E-04 9.218E-03 8.080E-03 6.889E-01
1.897E+02 8.571£+00 3.983E-04 1.023E-02 8.853E-03 6.817E-01
2.028E+02 8.302E+00 9.952t - 04 1. 195E-02 1.021E-0¢2 6.348E-01
2.060E+02 8.046E+00 1.035E-03 1.302E-02 1.103E-02 6.981E-01
2.081E+02 7.802E+00 1.126E-03 1.484E-02 1.236E-02 7.016E-01
2.123E+02 7.568E+00 1.25%5E£-03 {.731E-02 1.417e-02 7.056E-01
2. 154E+02 7.346E£+00 1.372E-03 1.8981E-02 1.595E~02 7.088E-C1
2.186E+02 7.133E+00 1.526E-03 2.303E-02 1.825E-02 T.147E-01
c.217e+02 5.829E+00 1.6870E-03 2.833E-02 c.056E-02 7.200E-01
2.248E+02 6.733E+00 1.812E-03 2.982E-02 2.304E-0C 7.257E-01
2.280E+0C 6.546E+00 1.904E-03 3.270E-02 2.527e-0¢2 7.316E-01
2.312E+02 6.367£+00 2.000E-03 3.582E£-02 2.781E-02 7.379E-01
2. 343E+02 5.195E£+00 2.186E-03 4.080E-02 3.128t-02 7T.448E-01
2.375E+02 6.028E+00 2.351E-03 4.5708-0° 3.462E-02 7.522E-01
2.406E+0c 5.871E£+00 2.508E-03 5.076E-02 3.815E-02 7.601E-01
2.438E+0¢e 5.718E+00 2.678E-03 5.842E-02 4.213E-02 7.68%E-01
c.4638E+02 5.572E+00 2.843E-03 6.225E-02 4.621E-02 7.7795E-01
2.500F +02 5.431E+00 2.967E£-03 6.751E-02 4.991E-02 7.868E-01
2.532t+02 5.295E+00 3.141E-03 7.426E-02 5.480t-02 7.967E£-01
2.563E+02 5. 164E+00 3.294€E-03 8.086E-02 5.956E-02 8.071E-01
2.595€+02 5.039E+00 3.431E-03 8.741E-02 6.428E-02 8.179E-01
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Table 22. (cont.)
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.626E+02
.B58E+02
.B68%E+02
.721E+02
.752E+02
.784E+02
.815E+02
.847E+02
.87BE+02
.910E+02
.84 1E+02
.973E+02
.004E+02
.0358E+02
.067E+02
.098E+02
L 1308E+02
.161E+02
.183E+02
.ea4E+0e
.256E+02
.e87e+02
.319E+02
.350E+02
.382e+02
L413E+02
L44bE+02
L476E+02
.508E+02
.B38E+02
.B70E+02
.602E+02
.B33E+02
.B6BE+02
.BSBE+02
.728E+02
.7958E+02
.TS1E+02
.822E+0¢2
.85u4E+02
.88%E+02
.917E+02
.84BE+02
.980E+02
.011E+02
.043e+02
.074E+D2
. 105E+02
L 137E+02
.168E+02
.200E+02
.231e+0e2
.258E+02
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.817e 00
.800E+00
.68B8E+00
.578E+00
LK74E+00
.372E+00
.274E+00
. 179E+00
.088E+00
.898E+00
.813E+00
.830E+00
.750E+00
.B872E+00
.596E+00
.523E+00
L452E+00
.383E+00
.316E+00
.251E+00
.188E+00
.127€+00
.068E+00
.010E+DD
.954E+00
.898E+00
.846E+00
.T95E+00
LT44E+00
.636E+00
.648E+00
.B02E+00
.557E+00
.513E+00
.470E+00
.428E+00
.387E+00
.348E£+00
. 308E+00
.271E+00
.234£+00
. 198E+00
. 163E+00
. 128E+00
.096E+00
.063E+00
L031E+00
.000E+00
.970E+00
.34 0E+00
.QLIE+DD
.882E£+00
.858E£+00
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.618E-03
L775E-03
.816E-03
.8946E-03
. 105E-03
.206E-03
.CBBE-03
.315£-03
.438E-03
.493E-03
.B571E-03
.Bi8E-D3
.716E-03
.729E-03
.866£-03
.798E-03
.906E-03
.891E-03
.823E-03
.994E-03
.984E-03
.077€-03
.183E-03
.187€-03
.071E-03
.860E-03
.963E-03
.812E-03
.963E-03
.900E-D3
.797E-03
.685E-03
.628E-03
.5B64E-03
.530E-03
.350E-03
.310E-03
L161E-03
.058E-03
.882E£-03
T4 1E-03
.B43E-03
L439E-03
.358E-03
124t -03
.914E-D3
.757E-03
.B635E-03
.465E-03
.308E-03
.185€E-03
.012E-03
.896E-03
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.562E-02
.034E-01
. 112E-0t
.1B61E-0t
.e51E£-01
.327€-01
.392E-01
LH5T7E-01
.B548E-01
.621E-01
.704E-01
.778E-01
.874E-01
.940E-01
.059E-01
.0S4E-01
.208E-01
.269E-01
.353E-01
.458E-01
.527E-01
.B51E-D1
.781E-01
.868E-01
.884E-01
.843E-01
.985E-~01
.037E-01
.153E-01
.198E-01
.216E-01
.225E-0t
.271E-01
.311E-01
.372E-01
.322E-01
.376£-01
.342E-01
.342E-01
.278E-01
.237E-01
.230E-01
.ieue-0t
.1e2BE-01
.877E-01
.B843E-01
.752E-01
.693E-01
.B78E-01
HB9E-01
.391E-01
.252E-01
.158E-01
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.031£~02
.B608E-02
.185E£-02
.B48E-02
.eele-oe
.B07E-02
.032E-01
.083E-01
L 154E-01
.211e-01
.276E~-01
.336E-01
LH13E-01
LUB7E-01
.561E-01
.582E-01
.686E-01
LI41E-01
.814E£-01
.905E-01
.966E-01
.071E-01
.180E-01
.2B61E-01
.231E-0t
.276E-01
.408E-0!
.468E-~-01
.588E-01
.B66E-01
.723E-01
.773E-01
.857£-01
.937e~01
.057E-01
.088E-01
.208eE-01
.224E-01
.276E-01
.305E-01
.376E-01
L494E-01t
L5488t -0
.T73GE-01
.I4T7E-01
LT34E-01
LT71E-01
.858E-01
.887E~-01
.993E-0t
.063E-01
.068E~0!
.082E-91
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.293E-01
MH11IE-0OU
.B35E-01
.B59%E-01
.788E-01
.920E-01
.055E-01
. 190E-01
.330E-01
471E-01
.615E-01
.761E-01
.808E-01
.006E+00
.021E+00
.036E+00
.052E+00
.067E+00
.083E+00
.098E+00
. 114E+00
. 120E+00
. 14BE+00
.163E+00
.179E+00
.184E£+00
.209E+00
.225E+00
.241E+00
.256E+00
.271E+00
.286E+00
.300E+00
.315E+00
. 329E+00
.343E£+00
.356E+00
.369E+00
.382E+00
. 394E+00
.40BE+00
.418E+00
.428E+00
.433E+00
.448E+00
.498E+00
.467E+00
.475E+00
.483E+00
.4Q0E+QQ0
.497£+00
.503E+00
.507€E+00




Table 23.

T(MID)
NANOSEC

.860E+02
.870E+02
.881E+02
.881E+02
.902E+02
.812E+02
.8e3t+02
.933g+02
.Q44E+D2
.954E+Qe
.965E+02
.975E+02
.986E+02
.9396E+02
.007E+02
.017E+02
.02BE+02
.038E+02
.O48E+02
.058E+02
.070E+02
.081E+02
.leee+02
L 154E+02
. 185E+02
.217e+02
.e48E+02
.280E+02
L3L1E+0R2
. 343E+02
. 374E+02
.405BE+02
L437E+02
.468E+02
.500E+02
B31E+02
.563E+02
.584E+02
.626E+02
.B57E+02
.689E+02
.720E+02
.192E+02
.783E+02
.B15E+02
.B4BE+02
.878E+02
.ggsE+0e
.94 0E+02
.Q72E+02
.003E+02
.035E+02
.06B6E+02
.088E+02
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3.52 cm, detector bias =
angle = 120°, and FWHM =

E

JUAONUTDNDRDD DD J~J-J-d~J DD DWW WD WD e — s s s ot o s e et e e ottt e n e

(MID)
MEV

.485E+01
L4T7BE+OD1
J4B1E+01
444E+0
.428E+01
H12E+01
.396E+01
.3B81E+01
.365E+01
.350E+01
.335E+01
.321E+0!
.307E+01
.293E+01
.279E+01
.2B65E+01
.252E+01
.238E+01
.225E+01
.213E+01
.200E+0!
L LT7BE+Q01
LI40E+QOL
.106E+01
.074E+01
.O43E+01
.013E+01
.850E+00
.578E+00
.317E+00
.067E+00
.827£+00
.597E+00
.375E+00
. 162E+00
.957£+00
.793E+00
.569E+00
.38B6E+00
.209E+00
.039E+00
.875E+00
.716E+00
.563E+00
415E+00
.272E+00
. 134E+00
.000E+00
.871E+00
.74BE+00
.B24E+00
.507E+00
.393E+00
.283E£+00
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Pu emission spectrum from a solid sphere: outer radius =

2.2 MeV, flight path = 979.4 cm, view

2.7 ns.

QUNTS/ COUNTS/
NANQSEC MEV

. 185E-04 1.323E~03
L9728 -04 3.050E-03
.09%€E-03 6.836E-03
.52BE-03 1.604E~-02
.363E-03 3.466E~02
.e82e-02 8.428E-02
.403E-02 2.3845E-01
.395E-01 9.488E~-01
.275E-01 1.8574E+00
.681E-01 1.183E£+00
.G64E-02 4.982E-01
471E-02 1.797€-01
.l42E-02 8.445E£-02
.210E-03 4.667E-02
.0B1E-03 3.102E-02
.B77E-03 2.078E-02
.923e~-03 1.8517e~-02
.485E-03 1.191E-02
.133E-03 g.2e6E-03
.014E-03 8.390£-03
.BO4E -04 7.310£-03
L077E-04 6.139£-03
.313E~-04 5.736E-03
CT1HHE-O4 5.431£-03
.G33E-04 5.901E-03
CTHNE -OU 5.870E-03
CTHYE-0OY 6.236E-03
T64E-04 6.532E-03
.836£ -04 6.900E£-03
.1 76E-04% 7.612E-03
.802E-04 8.736E-03
.223E-04 39.699E~03
.825E 04 1.089E-02
.072E-04 1189t -02
4158 -04 1.267E-02
. 178E -0y 1.436E-02
.B32E~-04 1.565E-02
.002E-03 1.690E-0¢e
.098E 03 1.923E-02
.153E-03 2.093E-02
.318E-03 2.473E-02
L33BE-03 2.608E~02
.44Q8E-03 2.927e-02
.612E~-03 3.370E-02
.624E-03 3.515E-02
.763E-03 3.847E-02
.800E-02 4.167£~-02
.913E-03 4.580E-02
.988E-03 4.841E-02
.081E~-03 5.316E-02
.C29E-03 5.869E-02
.281E-03 6.240E-02
.370E-03 6.660E-02
.482E-03 7.18%E-02

~-57-

NEUTRONS/ SUM
MEV
1.300E-03 2.302E-04
2.994E-03 7.517E-04
6.703E-03 1.900E-03
1.570E-02 4.549E-03
3.390E-02 1.017E-02
8.233E-02 2.362E-02
2.870E-01 6.981£-02
8.185E-01 c.161E-01
1.517E+00 4.548E~01
1.135€+00 6.312E-01
4.762E-01 7.042E-01
1.712E-01 7.301E-0C1
8.015E-02 7.421£-01
4.405E-~02 7.486E-01
2.306E-02 7.528E-01
1.933E-02 7.557€-01
1.401E-02 7.577E-01
1.092E-02 7.593E£-01
8.402E-03 7.605E-01
7.590E-03 7.615E-01
6.570E-03 7.624E-01
5.449E-03 7.647E-01
5.000E-03 7.667E-01
4.6556-03 7.685E-01
L4.979E-03 7.703E-01
4.962E-03 7.721E-01
5.111E-03 7.738E-01
5.271E-03 7.757E-01
5.475E-03 7.776E-01
5.946E-03 7.795E-01
6.724E£-03 7.817€-01
7.348E£-03 7.838E-01
8.202E-03 7.864E-01
8.717E-03 7.888E-01
9.363E-03 7.816E-01
1.052E-02 7.945E-01
1.137e-02 7.975E-01
1.218E-02 8.007E-01
1.376E-02 8.041E-01
1.487E-02 8.078E-01
1.748€-02 8.118E-01
1.834E-02 8.161E-0!
2.054e-02 8.207E-01
2.360E-02 8.257E-01
2.456E-02 8.309E-01
2.753E~-02 8.364E-01
2.901E-02 8.421£-0!1
3.183E-02 8.481E-01
3.434E-02 8.544E-01
3.694E-02 8.608E-01
4.079E-02 8.679E-01
4.338E-0¢ 8.751E-01
4.841E-02 8.826E-01
5.029E-02 8.804E-01



Table 23. (cont.)
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.129E+02
.161E+02
.19cE+02
.e2uE+ie
.255E+02
.287e+02
.318E+02
.350E+0¢2
.381E+02
L413E+02
LLuy4pE+02
L475E+02
.507€+02
.538E+02
.570E+02
.BOIE+D2
.B633E+02
.BB4E+02
.696E+0e2
.727E+02
.758E+02
.790E+02
.822E+02
.853E+02
.885E+02
.8186E+02
.948E+02
.373E+02
.010E+02
.042E+02
.073E+02
.105E+02
.136E+02
. 168E+02
. 198E+02
.231e+02
.262E+02
.294E+(02
.325E+02
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. 176E+00
.073E+00
.872E+00
.874£+00
.780E+00
.688E+00
.598E+00
.511E+00
M427E+00
.345E+00
.265E+00
.188E+00
.112E+00
.039E+00
.967E+00
.898E+00
.830E+00
.TB4E+00
.700E+00
.B637E+00
.576E£+00
.516E+00
.458E+00
.401E+00
. 34BE+00
.292E+00
.240E+00
. 188E+00
.138E+00
.089E+00
.04 1E+00
.984E+00
.84S8E+00
.804E+00
.860E+00
.818E+00
.776E+00
.735E+00
.B695E+00
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.B548E-03
.605E-03
.744E£-03
.882E£-03
.800£-03
.999E-03
.004E-03
.996E-03
.020E-03
L111E-03
.081E-03
.103E-03
.101E-03
.072E-03
.108BE-03
.12le-03
.138E-03
.126E-03
.091E-03
.061E-03
.975€-03
.954E£-03
.866E-03
.869E-03
.838E-03
.THT7E-03
.735E-03
.B22E-03
.560E-03
.439E-03
.421E-03
.379E-03
.286E-03
.068E-03
.858E-03
.831E£-03
.761E-03
.B60E-03
.595E-~-03

_58_

.B620E~-02
.030E-02
.715E-02
431E-02
774E-02
O41E-0O!
.073E-01
.102E-01
. 142E-01
.210E-01
.237€-01
.276E-01
.311E-01
. 334E-01
.386E-01
.430E-01
.476E-01
.508E-01
.532E~-01
.556E~01
.552E-01
.580E-~-01
.B572E-01
.613E-01
.636E-01
.623E-01
.655€-01
.625E-01
.625E-01
.585E-01
.611E-0!
.B621E-01
.S594E-01
4T75E-01
.428E-01
.366€£-01
.344E-01
.296E-01
.272e-01
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.342E~02
.B45E-02
.151E-02
.702E-02
.992t -02
.H97E-02
.780E-02
.036E-02
JMHI4E-02
.008E-02
.296E-02
.688E-02
.005E-01
.033E-01
.085E-01
.133E-01
.184E-01
.226E-01
.259E-01
.295E-01
.306E£-01
.346E-01
.362E~01
424 -0t
.472E-01
.490E-0!
.563E-01
.579E~-01
.624E-01
.B34E-01
.726E-01
.80SE-01
.869E-01
.821E-01
.860E-01
.87SE-01
.955E-01
.899E-01
.091E-01
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.984E-01
.066E-01
L153E-01
.eH43E-01
.335E-01
.429E-01
.523E~-01
.B1BE-01
.713E-01
.811E-01
.908E-01
.001E+00
.010E+00
.020€£+00
.030E£+00
.C40E+00
.04SE+00D
.058E+00
.068E+00
.079E+00
.088E+00
.087E+00
.106E+00
.118E+00
. 124E+00
. 133E+00
.142E+00
. 150E+00
. 158E+00
. 166E+00
.173E+00
.181E+00
. 188E+00
.184E+00
.201E+00
.206E+00
.212E+00
.217e+00
.22cE+00



Table 24. Emission spectrum from the stainless steel container identical
to the one used for the 239Pu experiments: flight path = 801.4 cm,
view angle = 26°, detector bias = 1.6 MeV, and FWHM = 4.1 ns.

T(MID) EMID) COUNTS/ COUNTS/ NEUTRONS/ SUM

NANOSEC MEV NANOSEC MEV MEV

.44 1E+02 1.674£+01 4.488E-05 1.865E -04 1.775€-04 4.708E-~05
1.451E£+02 1.649E+01 8.852t-05 3.7648-04 3.635E-04 1.399E-04
1.462E+02 1.625E+01 ©.097E-04 8.946E-04 B8.768€-0u4 2.558L -04
1.472E+02 1.601E+01 1.458E£-03 6.482E-03 6.945E-03 1.885E£-03
1.483E+02 1.578E+01 2.420E-02 1.100E-01 1.108€-01 2.7e7e-02
1.493E+02 1.555€+0! 8..:52L-02 3.790£-01 2.862€-01 1.128E-01
1.504E+02 1.532E+01 1.436E-01 6.822€-01 7.036E-01 c.634E-01
1. o14E+Q2 1.511E+0! 2.072E~01 1.006E+00 1.0%0€E+00 4.807€-01
1.525E+02 1.489E+0! 1.953E-01 9.723E-01 1.023E+00 6.862E-01
1.5350+02 1.468E+01 1.250E-01 6.333E-01 6.705€-01 8.174E-0!
1.846E£+02 1. 448E+01 65.518€-0¢2 3.376E-01 3.587¢€-01 8.858E-0!
. .556E+02 1.428E+01 2.681E-02 1.418E0-01 1.914E-01 9.139E£-0!
1.567€+02 1.408E+01 1.145€-02 6.185E-02 6.632£-02 9.259e-01
1.577E+02 1.389E+01 6.172E~-03 2.404E-02 2.665E-02 9.324E-01
1.588E+02 1.370€+01 3.896E-03 e.194e-02 e.371e-02 9.365E-01
i B59BE+02 1.3%52E+01 2.835€£-03 1.629€-02 1.767E-02 9.395E-01
1.609E+02 1.334E+01 1.951E£-03 1. 144E-C2 1.242E-02 9.415E-01
L .B138E+02 1.3186E+01 1.603E-03 $.597€-03 1.041E-02 9.432E-01
1.630E+02 1.293E+01 1.421E-03 8.680£-03 9.414e-03 9.447E-01
1.640E+02 1.282£+01 1. 145E-03 7.1306-03 7.710E-03 9.459E-0!
1.672E+02 1.233E+01 65.673E-04 4.408E-03 4.707£-03 9.494E-01
1.724E+02 1.157E+01 2.870E-04 2.086E-03 ©.152£-03 9.509E-G1
1.777e+02 1.088BE+01 1.843E-04 1.S49E-03 1.536E£-03 9.519E-01
1.828E+02 1.025E+01 2.030E-04 1.771E-03 1.691E£-03 9.530E-01
1.882E+02 3.677E+00 2.020E-04 1.9236-03 1.774E-03 9.540£-01
1.834E+02 9. 14SE+00 1.840E-04 1.807€-03 1.705E-03 9.550E-01
1.986E+02 8.663E+00 1.626E-04 1.830E-03 1.587€-03 9.558E-01
2.039E+02 8.216E+00 1.606E-0u4 1.958E£-03 1.669£-03 9.567£-01
c2.091e+02 7.802E+00 1.519€-04 2.002e-03 1.667E-03 9.575E-01
2. 144E+02 7.419E+00 1.671E-04 2.376E£-03 1.924E-03 9.584E-01!
2.186E+02 7.064E+00 1.731E-04 2.650E-03 €.090E-03 9.593E-01
c.249E+02 6.733E+00 1.758L-04 c¢.B93E-03 2.237e-03 9.602E -01
2.301E+02 65.426€£+00 1.945E - 04 3.435E-03 2.663E-03 9.612€-01
2.354E+0¢2 6.1338E£+00 1.982E~-04 3.750E£-03 2.865E£-03 9.623E-01
2.406E+02 5.871E+00 2.120E-04 4.289E-03 3.223t-03 9.634E-C!
2.4538E+02 5.620E+00 2.189E-04 4.731£-03 3.519E-03 9.B645E-01
2.511E+0¢ 5.385£+00 2.097e-04 4.833E-03 2.571E£-03 9.656E-01
2.563E+02 5.164E+00 2.284E-04 5.606E-03 4.130E-03 9.668E-01
c.616E+02 4.957E+00 2.257€-0u 5.891E£-03 4.331£-03 9.680£-01
2.668E+02 4.762E+00 2. 157€-0u 5.981£-03 4.401E-03 9.691E£-01
2.721E+02 4.579E+00 2.227€-0u 6.55{E-03 4.824E-C3 9.703E-01
2.773E+02 4.406E+00 2. 294E -0u 7.152€£-03 5.282E£-03 9.715E-01
c.826E+02 4.242E+00 2.304E-04 7.604£-03 5.641E-03 g.727€-0}
2.878E+02 4.088C+00 2.2B7E-04 7.810E-03 5.893E-03 9.738€-01
2.931E+02 3.941E+00 e.2e2ek-04 8.190E-03 6.130E-03 9.751E-01
2.983t+02 3.803E+00 2.302E-04 8.953E£-03 6.736£-03 9.763E-01
3.035E+02 3.672E+00 2.371E-Q4 9.726E-03 7.353£-03 9.775€-01
2.088E+02 2.547E+00 c.381E-04 1.033E-02 7.847£-03 39.788BE-01
3.140E+02 3.429E+00 2.373E-04 1.081E-02 8.270E-03 9.800E-0!
3.193E+02 3.316E+00 2.299E-0+ 1.089E-0¢c 8.472E-03 9.812£-01
2.245E+02 2.209€E+00 2.531E-0u4 1.271E-0¢2 9.874E-03 9.825E-01
2.298E+02 3.107€+00 3.e42E-04 1.708E-02 1.337€-02 3.842L-Cl
2.350E+02 2.010E+080 3.055E -04 1.683E-02 1.332E-0¢2 9.B858E-01
3.403E+02 2.917€+00 2.760E -04 1.600€-02 1.2776-02 8.873€-0!

~59—



Table

F L FFLWNWNENWWWNNKWRW

24. (cont.)

L4558 +0¢2
.508E +02
.560E+02
.612E+02
.665E£+02
LT17E+02
.770E+02
.822E +02
.875E +02
.927E+02
.9B0E+02
.032E+02
.084E+02
.137E+02
.189E+02
.24zt +02

—~e—e—fgUnunummuLRNuN

.B29E+00
L744E +00
.Be4tE +00
.586E+00
.513E+00
.M42E+00
. 374E+00
.308E+00
.247E+00
. 187E+00
.129€+00
.0T74E+00
.021€+00
L9708 +00
.820E+00D
873400

B 1 B2 LR VI S A S Vo V)

.581E-04
.950E -0k
CHO4E -OY
.179E -0y
. 298K -0y
.002E-04
L140E-04
.QUSE - 04
.818E-04
.855€ -04
.726E-04
S14E-Ou
.401E-0O4
.318E-04
L29T7E~04
.070E-04

-60-
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.567€-02
.B74E-02
.630€-0°
.513E-02
.668E-02
.516E-02
.690€-02
.602E-02
.560E 02
.658E-02
.605E-02
L465E-02
.410E-C2
.378E~02
. 354E-02
.206E-~0e
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.e67e-02
.539E-0¢2
.373E-02
.308E-02
.480€-02
.397€-0¢2
.614E-0Q2
.872E-02
.609E -02
.8e2e-02
.920E-02
.897E-02
.960E-02
.085E -02
.255%5E-02
.c2bE-0¢2
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.887€-01
.802e-01
.915E-01
.9c6E-01
.938E-01
.949E-01
.860E-01
.970E-01
.980£-01
.990E-01
.999E -0t
.001E+00
.001E+0C
.002E+00
.DB3E+00
.003E+00



Table 25. Emission spectrum from the stainless steel container identical to
‘ the one used for the 23%pu experiments: flight path 979.4 cm,
view angle = 120°, detector bias = 2.2 MeV, and FWHM = 2.7 ns.

TMID) EMID) COUNTS/ COUNTS/ NELUTRONS / SUM
NANOSEC MtV NANDSEC MEY MEV
1.880E+02 1.463E+01 3.759E - 04 é.393g-03 f.297€-93 2.943E -04
1.890€+02 1.446E+01 3.031E-04 5.7276-032 5.609E-03 1.342€-03
1.901€+02 1.430E+01 2.362E-03 1.5248- 02 1.431E£-02 3.819£-0%
- 1.911E+02 1.412E+01 6.924E-03 Y. 5458 -02 Y.441C-02 1.108E-02
1.922t+«0e 1.398E+01 Z.4748 -0 2.320€-01 2.2612-01 4.752E-02
1.932€+02 1.382€+01 1.564E-01 1.062€+00 1.030E+00 2. 116E-01
1.943E+02 1.387€+01 3.095€E-01 2. 138E+00 ¢.061E£-00 5.363€-01
1.95%53E+02 1.352E+01 2. 443601 1.716E+00 1.647E+00 7.925€-01
1.96%E+02 1.337€+01 9.938F -02 7.C98E-01 6.787E-01 8.968E-01
1.874E+02 1.322€+01 3. 344E-02 2.4a9E-01 2.3146-01 9.319€E-01
'.985%E+02 1.308E+01 1.432E-02 1.057€-01 1.004€-01 9.463E-01
1.985E+02 1.294E+0! 7.979£-03 5.988E-02 5.655€-02 9.553E-01
2.006E+02 1.280E+01 5.024E-03 2.832E-02 3.592E-02 9.605E-01
2.016E+02 1.266E+01 3.24B6€-03 2.516f -02 c.342€-0¢2 9.639E-01
2.027e+02 1.2593E+01 2.307e-03 i.8l8e-02 1.660E-0° 9 BEME-~OI
2.037E+02 1.240E+0! 1.662E-03 1.3318-02 1.e2ie~0¢ 9.68iE-01
c.04BE 02 1.227£+01 1.279€-03 1.040t-02 9.4808-03 9.694£-01
c.058E+0¢2 1.214E+01 9.6933E-04 8.011€-03 7.2%1E£-03 9.705E-01
2.063E+02 1.201E+01 7.825E 04 6.570E-03 5.908E-03 9.713E-01
2.073E+02 1.188E+01 6.478E -04 5.5258-03 4%.936E-03 9.720£-01
c.080E+02 F.177E+00 4.341E~C4 4.280€-03 2.801£-03 9.725E-01
2.i2le+02 1.141E+01 3.683E-04 3.341€-03 2.914E-03 9.7u4E-01
2.1 74E+02 1.0868+01 2.771E-04 e.71ie-02 2.300E-03 9.759£-01
c.22eE+02 1.034E+D] 2.4B87¢ -0y 2.618E-03 c.168t-03 8.772€-01
2.279E+02 3.859E+00 1.995E - 04 2.258t-03 1.823E-03 9.78¢E-01
c.331E+02 9.411£+08 1.833E -4 2.2338-03 1.754€-03 9.792E-0!
2.384F +02 8.9394E+00 1.962€ -04 2.551€-03 1.956€£-03 9.802E-01
c.436E+02 8.604E+00 1.655E-0u4 2.300E-03 1,733E£-03 2.81iE-01
2.488E+02 8.238£+00 1.480€-04 2.196E-03 1.629E-03 9.818£-01
2.B41E+02 7.896£+00 1.546E -0k 2.446E-03 1.788E-03 9.827€-0!
2.593E+02 7.57SE+00 1.442E-04 2.429K-03 1.752E-63 9.834£-01
2.B4Y4BE+02 7.273E+00 1.546¢ - 04 2.769E-03 1.972€-03 S.842E-01
2.B698BE+02 6.983E+00 1.641E-0u 2.1208-03 2.198£-03 9.851£-01
2.751€+02 6.721€£+00 1.683€ -0u 2.395%£-03 c.382£-03 3.860£-C!
2.803E+02 6.468€+00 1.792E-04 3.829E-03 c.678C-03 9.869E-01
2.856E+02 6.230£+00 1.835E-04 4.148E-03 c.892E-03 9.879E-01
c.808t+02 ©.004E+00 1.693E-04 4.047E-03 c.B13E-03 9.888E-01
2.860E+02 5.791£+00 1.9628 - 04 4.954g-03 3.4430-03 9.8968E -0
3.013E+02 5.589€+00 1.891E-04 5.037£-03 3.501E-03 9.908E-01
2.065E+02 5.387£+00 1.730E-04 4.858E£-03 3.385E-03 9.917¢-0!
3.11BE+0C 5.215E+00 1.527€-04% 4.515€-03 3.161E-C3 9.925E-01
3.170E+02 5.042E+00 1 .B68F ~04 5.809E-03 4.087€-03% §.935e-01
3.223E+02 4.877E+00 1.792E -04 5.859E£-03 4.162E-03 9.344E-01
3.275E+02 4.721£+00 1.315E-04 6.576E-03 Y4.724E-03 G.954E-01
3.328E+02 4.572E+00 1.721E-04 65.202E-03 4.504E-03 S.963E-01
: 2.380E+02 4.430£+00 1.787¢€ -04 6.7390£-03 4.999¢-03 9.973E-01
2.433E+02 4.294€+00 1.830E-04 7.246£-03 5.427€-03 9.982E-01
2.485E+02 4.165E+00 1 .B6B0E -0u 6.882£-03 5.240E-03 9.931€-01
3.937E+02 4.041E£+00 1.726€E 04 7.488E-03 5.794E-03 1.000E+00
- 3.580E+02 3.923E+00 1.B45E - 04 7.466E-03 5.888£-03 1.001E+00
2.642E+0¢2 3.810€£+00 1.660€-04 7.869E-03 6.336E£-03 1.002E+00
3.695E+02 3.70eE+00 1.683E-04 8.334E-03 6.849E-03 1.003E+C0
3.747E+02 3.598£+00 1.570E-04 8.11ce-03 6.799E-03 1.003E+00
3.800€+02 3.488E£+00 1,556 -04 8.284E-03 7.177E-03 1.004E+00
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Table 25. (cont.)

FELE L rfrfrfrwuw

.852€£+02
.905E+02
.857E+02
.009E+02
.06t +02
LIWE+Q2
L167E+02
.218E+02
.256t +02

VRV RV CRTSR VXN CN R UV

LH403E+00
.312E+00
.ee4e+00
. 140E+00
.058E+00
.880E+00
.805€+00
.833£+00
.184£+00

[TolE' + S I,

.B584E -0y
.641E-04
.BBUE - 04
L381E-04
.087E-0u
.187€-0u
LA21E-0u4
L463E-0%
.338E£-05

-62-

SN~ONDOJOWWwo

.899E-03
.603E-03
.654E-03
L757€-03
L1T4E-03
.139E-03
.985€-03
.2B4E-03
.082E-03

—~DPOUOVICOD

.B52E£-03
.753€-03
.1893E-03
.743E-032
.576€-03
.218e-032
.B41€~03
.440E-03
.014E-0@

.005€E+00
.DOBE+00
.007E+00
.007E+00
.008E+00
.009E+00
.008t +00
.010€+00
.010E+00
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Table 26. U emission spectrum from a solid sphere: outer radius = 3.63
cm, detector bias = 1.6 MeV, flight path = 945.3 cm, view angle =
26°, and FWHM = 4.0 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/ SUM

NANOSEC MEV NANOSEC MEV MEV
1.734E+02 1.581E+01 3.881E-04 2.061E-03 2.060E-03 6.151E-04
1.750€+02 1.562E+01 5.014E-03 2.739e-02 2.781E-02 8.563E~-03
1.765E+02 1.533E+01 2.928E-02 1.645E-01 1.696E-01 5.497€-02
. 1.781E+02 1.506E+01 8.701E-02 5.025E-01 5.258E-01 1.929€-01
1.797€+02 1.478E+01 1.350€E-01 8.013E-01 8.455E-01 4.068E~01
1.813E+02 1.452E+01 9.522€-02 5.808E-01 6.165E~-01 5.577€-01
1.829E+02 1.427€+01 3.364E-02 2.108E-01 2.251£-01 6.111E-01
1.845E+02 1.402€+01 8.926€£-03 5.745E-02 6.169E-02 6.252€-01
1.860E+02 1.377€+01 3.662E-03 2.420€E-02 2.612€E-02 6.310E-01
1.876E+02 1.354E£+01 2.292€E-03 1 .555€-02 1.685E-02 6.346E~01
1.892€+02 1.331E+01 1. TH4E-03 1.214£-02 1.318€-02 6.374E-01
1.908€+02 1.308E+01 1.329€-03 9.493E-03 1.030E-02 6.395€-01
1.924E+02 1.286E+01 1.123E-03 8.226E-03 8.902€-03 6.413E-01
1.840E+02 1.265€+01 1.016E-03 7.632E-03 8.225€-03 6.429€-01
1.956E+02 1.244E+01 8.476E-04 6.532E-03 7.004€-03 6.443E-01
1.971E+02 1.224€+01 7.170E-04 5.665E-03 6.034E-03 6.454E-01
1.987€+02 1.204E+01 7.102€E-04 5.751€-03 6.084E-03 6.465E-01
2.019e+02 1.166E+01 5.877E-04 4.995€-03 5.176E-03 6.493E-01
2.067E+02 1.112E+01 5.551E-04 5.068£-03 5.093E-03 6.519E-01
2.114E+02 1.061E+0! 5.201E-04 5.092€-03 4.965E-03 6.544E~01
2.162E+02 1.014E£+01 4.917€-04 5. 154E£-03 4.887£-03 6.568E-01
2.209E+02 9.706E+00 5.340E-04 5.883£-03 5.527€-03 6.593E£-01
2.257€+02 9.295E+00 5.110E-04 6.111€-03 5.509€-03 6.617€-01
2.304E+02 8.910E+00 5.247E-04 6.688E-03 5.891€E-03 6.642E-01
2.352€+02 8.54BE+00 5.439E-04 7.380E-03 6.358E-03 6.668E-01
2.399E+02 8.208E+00 5.388E-04 7.771E-03 6.626E-03 6.694E-01
2.447E+02 7.889E+07 5.545E-04 8.491€£-03 7.16E-03 6.720E-01
2.494E+02 7.587E+00 5.974E-04% 9.762E-03 7.953E-03 6.748E-01
2.542E+02 7.303E+00 6. 165E-04 1.060E-02 8.513£-03 6.778£-01
2.590E+02 7.034E+00 6.453E-04 1.174E-~02 9.243€-03 6.808E-01
2.637E+02 6.780E+00 6.930E-04 1.333e£-02 1.032€-02 6.841E-01
2.685E+02 6.539E+00 7.112E-04 1.445E-02 1.117€£-02 6.875E-01
2.732E+02 6.311E+00 7.726E-04 1.655£-02 1.281€~-02 6.912€-01
2.780E+02 6.0S5E+00 8.035E- 04 1.814E£-02 1.381E-02 6.950E-01
2.827e+02 5.890E+00 8.340E-04 1.983E-02 1.491E-02 6.990E-01
2.875€E+02 5.695E+00 8.839E-04 2.211E-02 1.649E~-02 7.032E-01
2.922E+02 5.510E+00 9.274E-04 2.438E-02 1.806E-02 7.076E-01
2.970E+02 5.333E+00 9.639E-04 2.661E-02 1.965E-02 7.122E-01
3.018E+02 5.165E+00 9.959E-04 2.885E-02 2.125e-02 7.169€-01
3.065E+02 5.005E+00 1.050€E-03 3.190€-02 2.346E-02 7.219E-01
3.113E+02 4.852E+00 1.108£-03 3.528€-02 2.595E-02 7.272€-01
3.160E+02 4.706E+00 1.190€-03 3.966E-02 2.919e-02 7.32€E-01
3.208E+02 4.566E+00 1.203€-03 4.196E-02 3.090€E-02 7.386E-01
3.255€E+02 4.433E+00 1.198€-03 4.368E-02 3.224€E-02 7.443E-01
3.303E+02 4.305E+00 1.233e-03 4.695€-02 3.477E-02 7.501E-01
3.350E+02 4.183E+00 1.252€-03 4.979E-02 3.700E-02 7.561E-01
3.398E+02 4.066E+00 1.291€-03 5.358E-02 3.995E-02 7.622E-01
3.445E+02 3.954€+00 1.323€E-03 5.726E-02 y.284E-02 7.685€-01
3.493E+02 3.846E+00 1.318€-03 5.947€-02 4.467€-02 7.748E-01
. 3.541E£+02 3.743E+00 1.378£-03 6.477€-02 4.884E-02 7.813E-01
3.588E+02 3.644E+00 1.351£-03 6.612E~-02 5.004E~-02 7.877€-01
3.636E+02 3.549€+00 1.378€-03 7.018E-02 5.330E-02 7.943E-01
3.683E+02 3.457E+00 1.462E-03 7.744E-02 5.910€-02 8.012E-01
3.731E+02 3.369£+00 1.452£-03 7.2997€-02 6.142E-D2 8.081E-01
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Table 26.
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(cont.)

.7T78E+02
.826€E+02
.873E+02
.921E+02
.969E+02
.016E+02
. 0BYE+02
.111E+02
. 159E+02
.206€+02
.254E+02
.301E+02
.348E+02
.396E+02
J4HuE+DR
.492E+02
.539E+02
.587€+02
.634E+02
.682E+02
.729€E+02
.T77E+02
.824E+02
.872€E+02
.920€+02
.967€+02
.015E+02
.062E+02
.110E+02

e e = POV WKW W W

.285€E+00
.203€+00
.124€+00
.04SE+00
.976E+00
.905E+00
.837£+00
.772E+00
.709€E+00
B4 TE+00
.588E+00
.531E+00
476E+00
.423E+00
.371E+00
.321£+00
.272e+00
.2e5€+00
.17SE+00
.135E+00
.092e+00
.051£+00
.010E+00
.971€+00
.933E+00
.896€£+00
.860E+00
.826E+00
.792€+00

NU D JJ O (D ot s e ot 2ot ss 5t 1t mr e ot s g s ot 0t om bt o o

.507E-03
.5390£-03
.655€-03
.657€-03
.632E-03
.573E-03
.586E~-03
.579E-03
.542E-03
.491E-03
.477€-03
.473E-03
M4B61E-03
.371E-03
.353£-03
.304€-03
.280E-03
.2e9e-03
.165€-03
.098E-03
.036E-03
.287E-04
. 196E-04%
LHS4E-O4
.948E -04
. 199E-04
.517E-04
.S49E-04
.16E-04
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8.6e5c-02
9.444E-02
1.021E£-01
1.061E~01
1.083E-01
1.082€-01
1.138E-01
1.166E-01
1.179E-01
1.179E-01
1.209E-01
1.247€-01
1.278E-01
1.239E~01
1.263E-01
1.258E-01
1.274€-01
1.263E-01
1.235E-01
1.199€-01
1.167£-01
1.078E~-01
1.100E-01
1.041£-01
1.008E-01
9.400€E-02
8.7%7E-02
8.225E~02
7.416E-02

6.664E-02
7.340€-02
7.981E-02
8.335€-02
8.571E-02
8.657€E-02
9.19JE-D2
9.514E-02
9.780E-02
9.986E-02
1.044E-01
1.099€-01
1.155£-01
1.185£-01
1.208E-01
1.226E-01
1.284E-01
1.329€-01
1.370E-01
1.421E-01
1.475E-01
1.438E-01
1.951E-01
1.569E-01
1.635C-01
1.647€-01
1.664E-01
1.702E-01
1.692E-01

8.153E~-01
8.229€-01
8.307€-01
8.386E-01
8.464E-01
8.539E-01
8.615E-01
8.690E-01
8.763E-01
8.834£-01
8.904E-01
8.974£-01
9.044E-01
9.109€E-01
9.173E-01
9.235E£~01
8.296E-~01
9.355€-~01
9.410E~01
9.462E~01
9.511E-01
9.556E-~01
9.599E-0!
9.640€~01
9.677€~-01
9.712€~01
9.743E~01
9.771£~01
9.796E-01



Table 27.
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(M1D)
NANOSEC

.B40E+D2
.856E+02
.872€+02
.888E+02
.904E +02
.920E+02
.935E+02
.951E+0¢2
.967E +02
.983E+02
.999E+02
.015€+02
.031E+D2
.QUBE+0R
.062E+02
.078E+02
L094E+02
.110E+02
. 126E+02
. l42E+02
.173E+02
.eele+02
.e68E+02
.316E+02
.363E+02
LG11E+02
L459E +02
.506E+02
.554E+02
.601E+02
.BY9E+02
.696E+02
CTHYE+02
.191E+02
.839E+02
.886E£+02
.934E+02
.982e+02
.029E+02
.077€+02
.l24E+02
.172E+02
.219E+02
.eB7E+02
.314E+02
.362E+02
.410E+02
L4STE+02
.505€+02
.552E+02
.600E+02
.BY7E+02
.695E+02
.T42E+D2

238

U emission spectrum from a solid sphere:

outer radius

= 3.63

cm, detector bias = 1.6 MeV, flight path = 980.1 cm, view angle =
120°, and FWHM = 3.5 ns.

£

NUNWUNEEFELELTAAUNONRODRD O d -0 DU DD — e e ot s s s s s s s ot 1 ot 1 oo o0 o o o e

(MID)
MEV

.516E+01
.490E+0!
JHEME+D!
L4396 +01
-415€+01
.391E+01
.368E+01
.345E+01
.323E+01
.302E+01
.281E+01
.260E+01
.24CE+0!
.221€+01
.202E+01
.183E+01
.165E+01
. 147E+0!
.130E+01
. 113E+01
.080E+01
.033E+01
.898E+00
.490E+00
.107€E+00
. T46E+00
.406E+00
.086E+00
.784E+00
.498E+00
.28t +00
.973E+00
.731E+00
.502E+00
.283E+00
.076E+00
.879E+00
.691E+00
.512E+00
.342E+00
. 179E+00
.024E+00
.875e+00
.733E+00
.598E+00
.467E+00
.343E+00
.223E+00
.109E+00
.999e+00
.893E+00
.792E+00
.6S4E+00
.600E+00

COUNTS/
NANOSEC

2.107E-04
8.28BE -04
3.369€£-03
1.640€E-02
7.880E-02
1.640E-01
1.175€-01
4.596E~-02
1.038E~02
2.236£-03
2.136E~03
1.615€-03
1.298€£-03
1.107E~03
1.012£-03
9.293E-04
8.534E-04
8.276E-04
7.350€-04
6.835E-04
6.554E-0Y4
5.825E-04
5.256E-04
5.291E-04
5.294E-04
5.263€~04
5.595E - 04
5.563E 04
5.814E-04
S5.816E-04
5.990E-04
6.693E-04
7.123E-04
7.485E€-04
7.399E-04
7.870E-04
8.611E-04
8.998E-04
9.191E-04
9.897€-04
t.041E-03
1.058€-03
1.1@8E-03
1.130E-03
1.193E-03
1.236€£~03
1.236E-03
1.230€-03
1.254E£-03
1.299€-03
1.330E-03
1.373€E-03
1.353E-03
1.409€-03
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COUNTS/
MEV

1.248E-03
5.006E-02
2.104€-02
1.052€-01
5.184E-01
1.107E+00
8.133E-01
3.263E-01
7.555€-02
2.415E-02
1.634E-02
1.266E-02
1.042E-02
9.101E-03
8.522E-03
8.011E~03
7.531E-03
7.474E-03
6.792E-03
6.462E-03
6.481E-03
6.156E-03
5.928E-03
6.358E£-03
6.769E-03
7.153E~-03
8.072E-03
8.508E-03
9.417E-03
9.966E-03
1.085E-02
1.280E-02
1.436E-02
1.590E-~02
1.655E-02
1.851E-02
2.le8e-02
c.336E-02
2.503E-02
2.826E-02
3.114&£-02
3.313e-~-02
3.696E-02
3.869€E-02
4.269E-02
4.618E-02
4.817£-02
5.001E-02
5.313E-02
5.733E-02
6.112E-02
6.563E-02
6.728E-02
7.282€-02

NEUTRONS/
MEV

1.151E-03
4.667£~-03
1.973E-02
9.920e-02
4.918E-01
1.055E+00
7.791E-01
3.137E-01
7.263E-02
2.321e-02
1.564E-02
1.207E-02
9.888E-03
8.579€-03
7.980£-03
7.426E-03
6.808E-03
6.787€-03
6.107€-03
5.755€-03
5.662E-03
5.230€-03
4.907€-03
5.137e~-03
5.347£-03
5.524€E-03
6.125€-03
6.398E-03
6.938E-03
7.191E-03
7.672E-03
8.882E-03
9.829€E-03
1.091E-02
1.132E-02
1.e47e-02
1.418E-02
1.543E-02
1.643E-02
1.848E-02
2.033e-02
2.158e-02
2.408t-02
2.522E-02
2.784E-02
3.017E-02
3.157E-02
3.289t-02
3.505E-02
3.794E-02
4.060E-02
4.376E-02
4.502E-02
4.890E~-02

VOO DODDOOODOJINNNLAINNNVOINNUONANNOUNNANGNNN AN NN YN0 E —~ D — W

SUM

- 339E~04
.638E-03
.977€-03
.98t ~02
.579€-01
.177€-01
.039E-01
.768E-01
.932E-01
.983€-01
.017£-01
.043E-01
.063E-01
.081E-01
.097€-21
.1126-01
. 125€-01
-138€-01
.150€-01
.161E-01
.192€-01
.20E-01
.E45E-01
.270E-01
.@95€-01
.320E-01
.347E-01
.373€-01
.401E-01
.428E-01
45701
.489€E-01
.523e-01
.558E~01
.593E-01
.631E-01
.672E-01
.715E-01
.158E-01
.805€-01
.855E-01
.905€-01
.959€-01
.013E-01
.069E-01
.128E-01
.187€-01
.E45SE-01
.305E-01
.367€-01
.430E-01
.495E-01
.560E-01
.627€-01



Table 27.
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(cont.)

.790€+02
.837E+02
.8685E+02
.933E+02
.980E+02
.028E+02
.075E+02
.123E+02
.170E+02
.218E+02
.265E+02
.313E+02
.361E+02
.40BE+02
.456E+02
.503E+02
.551E+02
.598E +02
.B46E+02
.693E+02
.T41E+D2
.788E+02
.B3BE+02
.884E+02
.931E+02
.979E+02
.026E+02
.D7THE+02
.121€E+02
. 169€E+02
.216E+02
.2B4E+D2
.312E+02

oo alanll ol e AV I VN VR VI RV VI VI RV D VIV Rt U VI VR VR VR VR TR P P O N TR P

.510E+00
.423E+00
.340E+00
.259€E+00
.181€E+00
.106E+00
.034E+00
.964E+00
.896E+00
.831E+00
.768E+00
.707€E+00
.648E+00
.591E+00
.536E+00
.482E+00
.430E+00
.380E+00
.332E+00
.284E+00
.239£+00
. 194E+00
.1S1E+00
.109E+00
.069E+00
.029€+00
.991E+00
.954E+00
.S17€+00
.882E+00
.B48E+00
.815E+00
.782E+00

U0 ) DD () m e e om0 e et st oot ot s ot ot s s s e o e e P e e e e e

433E-03
.434E-03
.458E-03
.490€-03
.530E-03
.517E-03
.601E-03
.554E-03
.518E-03
.523E-03
.560E-03
.550E-03
.492€-03
.539E-03
.488E-03
.466E-03
.493E-03
.436E-03
.468E-03
472E-03
.401E-03
.291€-03
.206E-03
.167E-03
.100E-03
.081E-03
.010E-03
. 384E-0Y4
.676E-04
.B833E-04
.367€-04
.B44E-04
.876E-04
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.695E-02
.993t-02
.437E-02
.S44E-02
.523g-02
.185E-02
.070E-01
.076£-01
.089E-01
.128E~01
.197€~01
.230€e-01
.223t-01
.303e-01
.302E-01
.324E-01
.392€-01
.382E-01
.457E~-01
.507E-01
.479e-01
.404E-01
.351E-01
.346E-01
.307e-01
.322E-01
.271E-01
.215€-01
.155€£-01
.072E-01
.037€-01
.B9BE-02
.731E-02

5.186€E~-02
5.417€-02
5.753E-~02
6.133E-02
6.567E~-02
6.785E~02
7.457€-02
7.557E-02
7.725E-02
8.091E-02
8.657E-02
9.045€E~-02
9.173k-02
9.967E-02
1.015E-01
1.056€E-01
1.145€-01
1.166E-01
1.253E-01
1.330E-01
1.361E~01
1.353E-01
1.384E-01
1.471E-01
1.509€-01
1.608E-01
1.638£-01
1.677€-01
1.714€-01
1.717€-01
1.797€-01
1.867E-01
1.824E-01

8.695€-01
8.763E~-01
8.832E~0!
8.903E~01
8.976E-01
9.048E-01
9.124E~01
9.198E-01
9.270E-01
9.343E-01
9.417€-01
9.491E-01
9.562€-01
9.635c-01
9.705€-01
9.775€E-01
9.846€E-01
9.914€-01
9.984E-01
1.005€+00
1.012€+00
1.018E+00
1.024E+00
1.030€+00
1.035€+00
1.040E+00
1.045€+00
1.049E+00
1.053E+00
1.057€+00
1.061E+00
1.064E+00
1.067€+00



Table 28.

T

(MID)
NANOSEC

. 358E+02
.3THE+02
.390E+02
.406E+0R
422E+02
.438E+02
453E+02
.469E +02
.485E+02
.501E+02
.S517E+02
.533€+02
.S4BE+02
.564E+C2
.580E+02
.986E +02
.B12e+02
.B4u4E+02
.691E+02
. 739E+02
.7186E+02
.834E+02
.881E+02
.9esE+0e
.976E+02
.0ewt+02
.072E+02
.119E+02
.187E+02
.214E+02
.262E+02
.308E+02
.357E+02
L4O4E+02
L4U52E+02
.493E+02
S47E+02
.595E +02
.Bu42E+02
.B690E+02
.737E+02
.I185E+02
.832E+02
.880E+02
.927€e+02
.975€+02
.023E+02
.070E+02
.118E+02
.165E+02
.213E+02
.260E+02
.308E+02
.355E£+02

238

cm, detector bias
26°, and FWHM = 4.0 ns.

EMID)
MEV

1.617€+01
1.579€+01t
.542E+01
.507€+01
L4TRE+0!
.439E+01
.407E+0!
.376E+01
L3Y4T7E+01
.318€+01
.290E+0D1
.C63E+01
.236E+01
.211E+01
. 186E+01
.163E+01
.139E+01
.095€+01
.033e+01
.167€+00
.247E+00
.767E+00
.323E+00
.913E+00
.532E+00
.178E+00
.B49E+00
.542E+00
.255€+00
.987€+00
.736E+00
.500€£+00
.278E+00
.070E+00
.B74E+00
.689E+00
.514E+00
-348E+00
.193€+00
.O45€+00
.805€+00
.772E+00
.B45E+00
.525E+00
.411E+00
.302€+00
.199€+00
.100E+00
.006E+00
.916E+00
.B29E+00
JTHTE+DD
.668E+00
.593e+00

NNV UWWNWNWEHWNWNWRSF SIS TR0 NJJ1DDWOWO e = v s oo e ot o s o e bt ot ot ot e oo

C

NUNNMNNRNNRUNMRY — e et e st et it st et = e = (DO OO IO I IDODO———=NNDUVELE L )

U emission spectrum from a solid sphere: outer radius

= 1.6 Mev, flight path = 746.3 cm, view

OUNTS/
NANOSEC

. 380E-04
.227e-03
.497E-02
J117€-02
.S517€-02
.313E-02
.306E-03
.582E-03
.089E-03
.423€-03
.216E-03
.074E-03
.657E 04
.197€E-04
. 117E-04
.533E-04
. 394E - 04
.457E-04
.681E-04
.S64E - 04
JHYSE-04
.B35E-04
. 085E-0Y4
.314E-0Y4
LH1KE-0Y4
. 382E-04
. 367 -04
.881E-04
.102E~-03
.140E-~-03
.284E-03
.343E-03
L413E-03
.509E-~-03
.55%¢ -03
.663E-03
.B74E£-03
.711E-03
.768E~03
.B856E£-03
.911E-03
.914£-03
.948E-03
.964E-03
.057E-03
.019€-03
.111E-03
.146E-03
.130E-03
. 144€E€-03
.102E-03
.083E-03
.072E-03
.064E£-03

-67-

COUNTS/
MEV

5.649E - 04
9.453e-03
6.584E-02
.875€-01
. 130E-01
.189E-01
. 194E-02
.871E-02
.128E-02
.934E-03
.005€e-03
.387€-03
.929€E-03
.193e-03
.304£-03
.076E-03
.136£~03
.760E-03
.384E£-03
.750E-03
.132E-03
.047€-03
.899E-03
.800E-03
.090E-02
.168t-02
.401£-02
.583g-02
.889€E~02
.087e-02
.508E-02
.794E-02
.1e7e-02
.S48E-02
.977E-02
L400E-02
.690E-02
.068E-02
.535E-02
.131E-02
.655E-02
.024E-02
.5e2E-02
.977€~02
.778E-02
.047E-02
.924E-02
.057€-01
.099E-0!
.158E-01
.188E-01
.230E-01
.279E-01
1.329€E-01

e e DO DA ILPOOOD L FHNNAUVNN e e e e DI JDUREARUOOO D - d e e £ o U e

NEUTRONS/
MEV

.563E 04
.512E-03
.757€~02
.861E-01
.251€-01
.202E-01
.498E-02
.019€E-02
.2e3e-02
.610£-03
.586E-03
.879E-03
.342E-03
.508E-03
.562E-03
.248E-03
.e42E-03
.737€-03
.163E-03
.332E-03
.513E-03
.151£-03
.754E£-03
.388£-03
.904E-03
.290E-03
.089t-02
.225E-02
.456E-02
.S78E-02
.B74E-02
. 069t -02
.307e-02
.611E-02
.924E-02
.23st-02
.456E-02
. T4SE-02
.112e-02
.ST4E~02
.988E-02
.291€-02
.62ct~02
.065E-02
.721E-02
.881E-02
.715E~02
.278E-02
.672E-02
.251E-02
.610E-02
.010E-01
.075E-01
. 147E-01

—e = DODDJOPDPORNEELTHNENNNNNN = e (QONOONANRSTANINOO IO~ N T —~N—-DOW
FEFLFLELT LT FLTUHHNOWUNUWNWNWNNWNNUNRDAUNAUNDRNUBUVNDVUNNRRRNRDRRNNL =W

= 10.92
angle =

SUM

. 187€E-04
.T48E-03
. T48E-02
.273e-02
.643E-01
.010E-01
SI41E-01
.198E-01
.231e-01
.254E-01
.273E-01
.290E-01
.305E-01
.318E-01
.331E-01
.343E-01
.355€-01
.386£-01
417€-01
LHU9E-01
479E-01
.512E-01
.S45E-01
.580E-01
.620E-01
.660E-01
.705€£-01
.752E-01
.804E-01
.858E-01
.819€-01
.983e-0!
.050€E-01
.l22e-01
.198E-01
.277€-01
.357€-01
.438E-01
.522e-01
.610E-01
.701E-01
.792E-01
.885E-01
.978€E-01
.076E-01
.172€-01
.272e-01
.3T4E-01
.476E-01
.578E-01
.678E-01
.777E-01
.875E-01
.973E-01



Table 28. (cont.)

FEFWHWHWWNWHNWWWNONNW

.403E+02
.450E+02
.498E+02
.S4BE+02
.5393E+02
.B41E+02
.688E+02
.736E+02
.7183E+02
.831E+02
.878E+02
.9e6E+02
L94E+02
.021E+02
.069E+02

el gl A VI VR VR VR VRV VL VR

.521E+00
452E+00
. 385E+00
.321E+00
.260E+00
.201E+00
. 145E+00
.090E+00
.038E+00
.987E+00
.939E+00
.892E+00
.BYW7E+00
.803E+00
.761E+00

DO e e e e e Y

.040E-03
.962E-03
.922€-03
.817€-03
.750E-03
.680E-03
.562E-03
.455E-03
.370E-03
.@89E-03
. 146E-03
.063E-03
.552E - 04
. 387 -04
. 185E-04

-68-

@ D = = m ot e o et e s e e e

.371E-01
.375E-01
L4048 -01
.382€-01
.386E-01
.384E-01
.338E-01
.896E-01
.e67€-01
.239E-01
- 143E-01
.099E-01
.085E-01
.323E-02
.275€-02

U U M o=t omm oo e e s v s s oo o e

.213E-01
.260E-01
.334E~01
.348E-01
.412E-01
.494E-0!
.564E-01
.B43E-01
.721€-01
.813E-01
.833E-01
LO44E-01
.010E-01
.051E-01
.112e-01

QAT ANINRNARBRERRN

.070E-0!
. 164£-01
.@55£-01
.341E-01
.425E-01
.504£-01
.579€E-01
.648E-01
.713E-01
CTI4E-01
.829€-01
.879€-01
.925E-01
.965E-01
.999¢-01



Table 29. 238U emission spectrum from a solid sphere: outer radius
cm, detector bias = 1.6 MeV, flight path = 980.1 cm, view

120°, and FWHM = 3.6 ns.

T(MID) E(MID) COUNTS/ COUNTS/ NEUTRONS/

NANOSEC MEV NANOSEC MEY MEV

1.852E+02 1.498E+01 2.726E-04 1.645£-03 1.530E-03 )
1.867€+02 1.472€+01 1.403E-03 8.693E-03 8.13%€E-03 e
1.883E+02 1.446E+01 5.736E-03 3.649E-02 3.436E-02 1
1.899E+02 1.422E+01 2.211E-02 1.443E-01 1.367£-01 Y
1.915E+02 1.388E+01 4.B898E-~-02 3.281E-0! 3.124E-01 1
1.931e+02 1.375€+01 4.673E-02 3.211E-01 3.072€-01 1
1.947E+02 1.352E+01 2.421e-02 1.706E-01 1.639E-01 e
1.962E+02 1.330E+01 9.00%E-03 6.507E~-02 6.256E-02 e
1.978E+02 1.308E+01 3.295E-03 2.440E-02 2.346E~-02 e
1.894E+02 1.287E+01 1.649E-03 1.25¢E-02 1.201E~02 e
2.010E+02 1.2866E+01 1.260E-03 9.804€£-03 9.362E-03 e
2.026E+02 1.246E+01 1.030E-03 8.210E-03 7.803E-03 e
2.042e+02 1.226E+01 9.726E~-04 7.940E-03 7.498E-03 e
2.058E+02 1.207€E+01 8.068E-04 6.745€-03 6.330£-03 2
2.073e+02 1.188E+01 8.315L-04 7.117€-03 6.619E-03 e
2.089E+02 1.170E+01 7.795E - 04 6.830E-03 6.285€E-03 e
2.105E+02 1.152E+01 7.918E-04 7.101€-03 6.467E-03 e
2.137e+02 1.118€+01 6.922E-04 6.499E-03 5.805€~03 e
2.184E+02 1.069E+01 6.457€-04 6.485E-03 5.628E-03 4
2.232e+02 1.023E+01 5.953¢ - 04 6.394€-03 5.399e-03 e
2.279€E+02 9.801E£+00 5.858E - 04 6.706E£-03 5.518E-03 =4
2.327e+02 9.398E+00 5.671E-04 6.915€~03 5.556E~-13 e
2.375E+02 9.020E+00 5.836E~04 7.570E-03 5.948E-03 e
2.422E+02 8.665E+00 6.315E-04 8.704£~03 6.686E-03 e
2.470E+02 8.330E+00 6.205E-04 9.076E-03 6.874E~-03 e
2.517e+02 8.014E+00 5.452E~-04 1.000E~02 7.491€-03 2
2.565€E+02 T7.716E£+00 6.680E-04 1.096E-02 8.038E-03 2
2.612E+02 7.435E+00 7.023E-04 1.219E-02 8.755€E-03 3
2.660E+02 7.168E+00 7.963E~04 1.460€E-02 1.0e8E-02 3
2.707€e+02 6.916E+00 8.068E-04 1.562t~02 1.080E-02 3
2.755E+02 6.677€+00 8.721E-04 1.780€E-02 1.217E-02 3
2.802E+02 6.450E+00 9.041E-04 1.944E-02 1.336E-02 3
2.850E+02 6.234E£+00 9.548E-04 2.161E-02 1.473E-02 3
2.898E+02 6.029E+00 1.032E-03 2.456E-02 1.648E-02 3
2.945E+02 5.834E£+00 1.1286£-03 2.821E-02 1.875€-02 3
2.993t+02 5.649E+00 1.139E-03 2.989e-02 1.972E-02 3
3.040E+02 5.472E+00 1.226E-03 3.377E-02 2.214E-02 3
3.088E+02 5.303E+00 1.250E-03 3.607€-~02 2.359E-02 3
3.135€E+02 5. 142E+00 1.289E£-03 3.897E-02 2.543t-02 3
3.183E+02 4.989E+00 1.383€-03 4.377€-02 2.851E-02 3
3.230E+02 4.842E+00 1.438E-03 4.761E-02 3.102E-02 3
3.278E+02 4.701E+00 1.481E~-03 5.1a5k-02 3.342E-02 3
3.326E+02 4.567€E+00 1.558E-03 5.629E-02 3.673E-02 3
3.373E+02 4.438E+00 1.547E-03 5.837E-02 3.816E-02 3
3.421E+02 4.315e+00 1.580E-03 6.25%E-02 4.105e-02 3
3.468E+02 4.196E+00 1.650E£-03 6.772€-02 4.456E£-02 4
3.516E+02 4.083E+00 1.639€-03 7.010E-02 4.627€-02 4
3.563E+02 3.974E+00 1.619E-03 7.211E-02 4.776E-02 4
3.611E+02 3.869E+00 1.674£-03 7.760€E~02 5.159E-02 4
2.658E+02 5.769€E+00 1.705£~-03 8.223E-02 5.488t~-02 4
3.706E+02 3.672E+00 1.755E£-03 8.805e~02 5.897t-02 Y
3.753E+02 3.579E+00 1.847E-03 9.628E-02 6.472E-02 4
3.801E+02 3.490E+00 1.784€-03 9.664E-02 6.521E-02 4
3.849E+02 3.403E+00 1.808BE-03 1.017-01 6.901E-02 Y

-69-

= 10.92
angle =

SUM

.321E-04
.655E-03
. 175€E-02
.679E-02
.e44€-01
.9685€-~01
.368E-01
.S11E-01
.564E-01
.590E-01
.610E-01
.626E-01
.641E-01
.654£-01
.667€-01
.680E-01
.692E-01
.7256-01
.756€£-01
.784E-01
.812€-01
.839E-01
.867E-01
.897€-01
.9e6E-~01
.957€-01
.988E-01
.022E-01
.060€-01
.098E-01
. 140E-01
.183E-01
.228t-01
.277e-01
.331€-01
.385E-01
L443E-01
.503E-01
.S64E-01
.630E-01
.698E-01
.768E-01
.843E-01
.916E-01
.992E-01
.070E-01
.148E-01
.ee5e~01
.305E-01
.386E-01
L4E69E-0!
.557E-01
.642E-01
.728&-01



Table 29. (cont.)

VOOV F S FF L L FE S FEF S EFEEEETHLNG

.896E+02
.G44E+02
.991E+02
.039E+02
.086E +02
. 134E+02
.181E+02
.229€+02
.277E+02
.324E+02
.372E+02
.419E+02
.4B87E+02
514k +02
.562E+02
.609E+02
.657E+02
.T04E+02
. 752t +02
.800E+02
.BYTE+02
.895¢t +02
.QuekE+02
.990E+02
.037E+02
.085E+02
.132E+02
. 180E+02
.228E+02
.275€+02
.323E+02
.370E+02

e rn e e e e (YU U U U RS T AU U U U AU RS TU U U MU U U O O 8 OF

.320E+00
.e40E+00
.163E+00
.089E+00
.017E+00
.948E+00
.881E+00
.816E+00
.754E+00
.683E+00
.635E+00
.578E+00
.523E+00
.470E+00
.418E+00
.369E+00
.320€+00
.274E+00
.228E+00
. 184E+00
.141E+00
.100E+00
.059E+00
.020E+00
.982E+00
L945E+00
.909€E+00
.874£+00
.840E+00
.807€+00
.775E+00
.743E+00

O J 0D (D) rn i s ot ot st it s s e Pt et et et St e e b et e et e e e e e e

.862E-03
.862E-03
.B96E-03
.931E-03
.971€-03
.921E-03
.874E-03
.920€-03
.899E-03
.822E-03
.883E-03
.907€-03
.856E-03
.821E-03
.815€-03
.734E-03
.730£-03
.724E-03
.632E-03
.614E-03
.484E-03
.435€£-03
.316E-03
.299E-03
.270E~-03
.186£-03
.100E-03
.020£-03
.4BYE-OY
. 324E~0u4
L434E-04
. 868E -04

~70~

Pt e e gt G Pah Bt Ped Gt ek Gmd b et e et Ptk Gt ek Bt Yt et et R Bl Sm P Bt Pt e b s pame

.086E-01
.127€-01
.180E-01
.256E-01
.328€-01
.340E-01
.353E-01
.435E-01
.468E-01
.537€-01
.555E-01
.628E-01
.636E-01
.658E-~-01
.705E -01
.681E-01
.729€-01
.777€-01
.734E-01
.767e-01
.673E-01
.667€-01
.573c-01
.598E-01
.608E-01
.546E-01
-475E-01
.405E-01
.343E-01
.211E-01
.112e-01
.055€-01

U U MU U (U TU U MU e oo e omm oo ot oe 0mn s n ot en oo 0e o o= (O (0 D O @ ~d ~d

M17E-02
.T40E-02
.219E-02
.719e-02
.273E-02
M437E-02
.625E-02
.031E-01
.065€-01
.135E-01
.172E-01
.250E-01
.e81e~01
.331£-01
.412E-01
.425E-01
L494E-01
.584E-01
.611E~01
.726E-01
.T41E-01
.B47€-01
.838e-01
.970E-01
.105€-~-01
.170E-01
.e27e-01
.29et-01
.3T4E-0!
.334E-01
.387E-01
.566E-01

NNNNO0O0000000R000OURUNRANARINE L L

.817E-01
.805E-01
.995E-01
.087E-01
.181E-01
.272E-01
.361E-01
453E-01
.543E-01
.634€-01
.724E-01
.814E-01
.903E-01
.98SE-01
.076E~-01
.158E-01
.840€E-01
.3e2E-01
.400E-01
LAM477E-01
.S47E-01
.615E-01
.678E-D1
.T40E-01
.800E-01
.856E-01
.809E-01
.957E-01
.002€-01
.042E-D1
.077e-01
.110E-01



. Table 30. Measured integrals and integrals calculated with the ENDL library
for the neutron emission spectra over the energy range of 10-15 MeV
for nitrogen and oxygen and 12-15 MeV for the heavy elements. The
data are expressed as the ratio of total counts target—in to total
counts target-out.

Path View
length angle Experimental Calculated Calculated/
’ Target Figure (g/cm2) (deg) integral integral experimental

N 2 9.13 26 0.793 0.774 0.976
8.13 120 0.808 0.801 0.991
. 3 14.98 26 0.635 0.640 1.008
14.47 120 0.655 0.661 1.009
0 2 12.52 26 0.736 0.729 0.990
11.05 120 0.753 0.761 1.011
W 4 25 .48 26 0.801 0.814 1.016
120 0.807 0.815 1.010
50.95 26 0.684 0.667 0.975
120 0.666 0.658 0.988
101.90 26 0.452 0.428 0.947
120 0.441 0.424 0.961
189.80 26 0.228 0.205 0.899
174.20 120 0.273 0.241 0.883
(zngl) s 52.23 26 0.662 0.679 1.026
120 0.657 0.684 1.041
235U 7 48.94 26 0.700 0.699 0.999
33.83 120 0.781 0.780 0.999
235U 8 101.20 26 0.458 0.471 1.028
86.10 120 0.498 0.534 1.072
239PU 6 44,50 26 0.669 0.700 1.001
28.70 120 0.762 0.787 1.033
238U 9 59.10 26 0.647 0.643 0.994
- 43,70 120 0.710 0.725 1.021
238U 10 198.10 26 0.232 0.218 0.940
182,70 120 0.266 0.265 0.996
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Fig. 1. Time-of-flight geometry of the target spheres and collimated neutron
detectors.
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Fig. 3. Dimensions of the vacuum dewar used in the l-mfp liquid nitrogen

experiment. .
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Fig. 4. Dimensions of the tungsten target spheres.

~75~



0.09

3.145 T
7
5.938 3.24
3.1 —
L
Zone | Density (g/cm3) Material At.%
1 18.7 235y 93.5
238 6.5
2 2.70 AT 100
235
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Fig. 7. Dimensions of the small 235U solid spherical target. ‘
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Fig. 8. Dimensions of the large 235U solid spherical target.

~79-



— =—0.475

3.63

=
4°
Density g/cm3 Material At.%
19.04 238U 99
C + Si 1
. . X 238 . . .
Fig. 9. Dimensions of the small U solid spherical target.
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Fig. 10. Dimensions of the large 238U solid spherical target.
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1.6 MeV, flight path = 782.3 cm, view angle = 26°, and FWHM = 3.7 ns.



P 1
~.
+
>
o
o
)
o
[
3
= 1072
R}
[
o
o
[¢e]
-
3
S 107"
o
(&5
Fig. 12.
bias =

|

2.0

Liquid nitrogen emission spectrum:

3.0

4.0

Time of flight — 102 ns

Neutrons/source neutron — MeV

10

10

5 10 15

Emission energy — MeV

5 10
Emission energy — MeV

2.2 MeV, flight path = 996.6 cm, view angle

-83-

outer radius =

15

10.48 cm, detector
= 120°, and FWHM = 2.9 ns.



\x

}

T

10 15

Emission energy — MeV

19.05 cm, detector
26°, and FWHM = 3.7 ns.

w
< 1
> T I | [
+
>
S
Fu
]
o
p .
©
x
= ]0-2:— — -
4—) L}
1] )
&, .
= !
S | \\wwm,W\\ﬁ
S JJ Wv-ﬂ‘»,\r\“x /fv
v ha
£ 4 \
S 1074 L | 1 L. 1
© 2.0 3.0 4.0 1 5
Time of flight — 10% ns
1
> T I ]
=
! /\
S f
o i
S
e}
2 1
]
o |
)
2 M // !
3 -2 N < \
°© 10 " T —
wv
~ 1
5 i
(@) |
= |
) i
2 |
= | | L
] 5 10 15
Emission energy — MeV
Fig. 13. Liquid nitrogen emission spectrum: outer radius =
bias = 1.6 MeV, flight path = 782.3 cm, view angle =

-84



10

Counts (target in/target out)/ns

Fig. 14
bias

- y
. \\ ;”/
| | l | | '
2.0 3.0 4.0 5 10 15
Time of flight — 102 ns Emission energy — MeV
= 10 T [ |
=
|
<
e
+ [
3
(D]
[ g
g 107 - -
p =
=
(@]
2 o
2 .
| g
(@]
<
)
T .3 l | g
£ 10
] 5 10 15

Emission energy — MeV

Liquid nitrogen emission spectrum:

-85~

outer radius = 19.05 cm, detector
2.2 MeV, flight path = 996.6 cm, view angle - 120°, and FWHM = 2.9 ns.
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