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ABSTRACT

Differential cross sections for the neutron-induced gamma-ray

production from natural gold have been measured for incident neutron

energies between 0.2 and 20.0 MeV. The Oak Ridge Linear Accelerator

(ORELA) was used to provide the neutrons and a Nal spectrometer to

detect the gamma rays at 125°. The data presented are the double

differential cross section, d a/dftdE, for gamma-ray energies between

0.3 and 10.6 MeV for coarse intervals in incident neutron energy. The

integrated yield of gamma rays of energies greater than 300 keV and

higher resolution in the neutron energy is also presented. The exper

imental results are compared with the Evaluated Neutron Data Library

(ENDL).
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INTRODUCTION

As part of a continuing program for determining numerical values

of gamma-ray production cross sections for neutron-induced reactions, we

have measured the absolute differential cross sections for gamma rays

produced by neutron interactions with natural gold. The data are pre

sented in this report in tabular and graphical form and are compared to
2

the current evaluated data file for gold (ENDL-7047).

Two methods of data analysis were employed. One gives the detailed

gamma-ray spectra for a series of relatively coarse intervals in incident

neutron energy while the second method uses integral quantities to

illustrate the detailed behavior of the cross sections as a function of

the incident neutron energy. The second approach is used to facilitate

comparison of the experimental and evaluated data in the region of the

thresholds for the.(n,2n) and (n,3n) reactions.

EXPERIMENTAL PROCEDURE

3
Details of the experimental procedure are given elsewhere and only

a brief description will be given here. Neutrons were produced by

photonuclear processes due to bremsstrahlung from the impact on a tantalum

target of electrons from the Oak Ridge Electron Linear Accelerator

(ORELA). The present experiment employed an electron beam energy of 135

MeV with a repetition rate of 800 pulses per second and a pulse width of

30 ns. The total electron beam power was 48 kW.

Neutrons produced at the linac target traversed a 47.35 m flight

path and were incident on a thin slab of natural gold oriented 45° with



respect to the incident beam. The slab was 30 cm wide by 22 cm high

with a thickness of 0.0189 atoms/barn. Gamma rays originating in the

sample were detected by a heavily shielded 12.5 cm by 12.5 cm Nal

detector at 125° with respect to the incident neutron beam. For each

event in the detector data were recorded in a two-parameter array con

taining gamma-ray pulse height as a function of time-of-flight for the

incident neutron.

The neutron flux at the sample position was determined using cali

brated thick organic scintillators. During the course of the gamma-ray

measurements the flux was monitored using a small plastic scintillator

in the edge of the neutron beam 30 m from the source.

DATA REDUCTION

Two methods of data reduction were employed. In the first, the

pulse height spectra were integrated over intervals of neutron time-of-

flight to form pulse height spectra for specific incident neutron energy

ranges. These intervals ranged in width from 0.5 MeV at energies below

5 MeV to 3 MeV in the range 14 to 20 MeV. The spectra so formed were

then unfolded using the code FERD and measured response functions of the

Nal detector. The results were the gamma-ray spectra defined by 146

points covering the gamma-ray energy range from 0.3 to 10.6 MeV. After

correction for self-absorption and neutron self-shielding in the sample,

these spectra were normalized to cross sections using the measured

neutron flux and sample thickness. A further correction was then applied

to the unfolded data. The contribution to the observed cross section at



E =0.511 MeV due to pair production in the sample was analytically

removed. This was done by first calculating the pair production proba

bility as a function of gamma-ray energy using a Monte Carlo technique.

Implicit in the calculation are the assumptions of uniform gamma-ray

production probability within the sample volume intercepted by the beam

and the isotropy of emitted gamma rays. The total 0.511-MeV cross

section within each neutron energy group was then calculated from the

product of the observed gamma-ray cross section and the pair production

probability. This cross section was then "smeared" with the detector

resolution and subtracted from the original data. The magnitude of the

correction ranged from on the order of 2 mb/sr for E = 1.0-1.5 MeV to

27 mb/sr for E = 17-20 MeV.
n

These results are presented in the first set of figures at the end

of this report. Figure 1 is a three-dimensional representation of the

data giving cross section versus gamma-ray and incident neutron energy.

Figures 2-20 present the detailed gamma-ray spectra for each incident

neutron energy interval. These are compared to cross sections generated

from the evaluation (ENDL-7047) by averaging over the appropriate neutron

energy interval.

The data described above provide detailed information about the

secondary gamma-ray spectra, but because the unfolding technique requires

good statistical accuracy the data must be binned over large neutron

energy intervals. Therefore a second type of data reduction, pulse

4 5
height weighting, was also used. This technique provided only integral

information about the secondary gamma spectra (e.g., total yield and

average photon energy), but because the demands on statistical accuracy



are less it allowed better resolution in the incident neutron energy.

In this work the pulse height weighting analysis was applied to spectra

formed by integration over time-of-flight intervals corresponding to

AEn = 0.1 MeV at En = 1 MeV increasing to AEp = 1.0 MeV at En = 20 MeV.

The results of this analysis for the total yield and average secondary

gamma-ray energy as a function of the incident neutron energy are pre

sented in Figures 21-24. Two values of the lower cut-off in gamma-ray

energy were used, 0.3 and 0.7 MeV. Comparisons are made for the same

quantities calculated from the evaluated data.

The data shown in the graphs are given in the tables contained in

the last section of the report. The values shown in the graphs and

presented in the tables do not include an uncertainty of 10% in overall

normalization due mainly to the determination of the incident neutron

flux.
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TOTAL SECONDARY GAHHA PAT TIELD AMD AVERAGE SECONDARY GAHHA PAT ENERGY FPOM
AH AS A "UNCTION Of -"HE INCIDENT Ne'dTPON ENERGY. THESE DATA RESULT FPOfl A PULSE
HEIGHT NEIGH1ING ANALYSIS TOP POISE HEIGHTS GREA^'P THAN 0.100 HEV. ONCERTAIN-
TIES ARE GIVEN IN PUR ENTHI ISIS IN THE SAEE OMITS AS THE DATA. THE UNCEFT AI NT I ES
TN *OTAL TIElD DO NOT INCLODE A 10 PEPCINT ?RROP TN ABSOLHTT NORMALIZATION. -HE
ANGLE IS 125 DfGREPS.

IK. NT. ENEPGY SECONOAHY PHOTON AYEFAGF ENERGY TNC.NT. ENERGY SECONDARY PROTON AYERAGE ENERGY

ENFPGT SPREAD YIELD (B/SP) (HEY) ENESGT SPREAD YIELD IB/SS) JHEV)

!H!V) INE»> (15V) (B!»)

0.150 0.101 0 126P. 00 0.IMF-02) 0 171F 01! 0.244F-01) 5.232 0.505 0 713E 00 0.565E-02) 0 116E 01 0.11OE-O1)

0.251 0.100 0 866!- 01 0.6851-03) 0 173E oi; 0.169E-01) 5.743 0.516 0 750E 00 0.646E-02) 0 121E 01 0.124E-01)

0.351 0.100 0 6 13E- 01 0.459F-03) 0 171E 01( 0.159E-01) 6.258 0.514 0 790E 00 0.696E-02) 0 126E 01 0.132E-01)

0.»51 0.101 0 5 27E- 01 0.397E-03) 0 168F 01! O.158P-01) 6.763 0. 495 0 835E 00 O.775E-02) 0 131E 01 0.144E-01)

0.551 0.099 0 5971- 01 0.3671-03) 0 195! 01( 0.114E-O1) 7.240 0.458 0 8"»3E 00 0.847E-02) 0 135E 01 0.156E-01)

0.649 0,097 0 610E- 01 0.357E-03) 0 124! 01( 0.95 6F-02) 7.720 0.504 0 882! 00 0.850E-02) 0 139E 01 0.1601-01)

0.746 0.096 0 641!- 01 0.346E-03) 0 115E oi; 0.811E-02) 8.251 0.557 0 939E 00 0.915E-02) 0 143! 01 0.166E-01)

0.845 0.101 0 663!- 01 0.3671-03) 0 106! 01( 0.76 3E-02) 9.774 0.489 0 934E 00 0.953E-02) 0 147E 01 0.179E-01)

0.947 0.103 0 7 22F- 01 0.407F-03) 0 996E oo; 0.715»-02) 9.2 50 0.463 0 783! 00 0.680F-02) 0 147E 01 0. 198E-01)

1.126 0.255 0 106E 00 0.5011-03) 0 893! oo: 0.52 2E-02) 9.732 0. 500 0 697E 00 0.887F-02) 0 144E 01 0.2171-01)

1.3 74 0.240 0 145F 00 0.689E-03) 0 S50E 0C( 0.48 9E-O2) 10.253 0.541 0 596E 00 0.897E-02) 0 139E 01 0.246E-01)

1.619 0.250 0 190E 00 0.890E-03) 0 846! oo; 0.477E-02) 10.774 0.500 0 518F 00 0.899E-02) 0 127F 01 0.260E-0 1)

1.675 0.264 0 248E 00 0.121E-02) 0 875E oc; 0.507E-02) 11.246 0. 44 5 0 497! 00 0.100E-01) 0 118E 01 0.285E-01)

2. 123 0.231 c 3101 00 0.157F-02) 0 907E 0C( 0.546E-02) 11.753 0.570 0 505E 00 0. 105E-01) 0 111E 01 0.275E-01)

2.375 0.274 0 362! 00 0.1841-02) 0 937E oo; 0.570E-02) 12.292 0. 508 0 49BE 00 O.117!-01) 0 107E 01 0.3O2E-01)

2.632 0.240 0 400E 00 0.2191-02) 0 957E oc< 0.631B-02) 12.762 0.430 0 516E 00 0.133E-01) 0 108E 01 0.332E-01)

2.865 0.227 c 4 29E 00 0.248E-C2) 0 970E 00( 0.6B1»-02) 11.262 0.570 0 549! 00 0.143E-01) 0 106E 01 0.330E-01)

3.121 0.284 0 059E 00 0.276E-02) 0 979E oo; 0.712F-02) 13.789 0.484 0 616! 00 0.164F-01) 0 108E 01 0.346E-01)

3.379 0.233 0 48 3* 00 0.321E-02) 0 °98E 00( 0.8O5E-O2) 14.286 0.510 0 644E 00 0.170E-01) 0 110E 01 0.354E-01)

3.625 0.259 0 5 07E 00 0.352E-02) 0 102E 01! 0.856E-02) 14.742 0.401 0 670E 00 0.219E-01) 0 116E 01 0.446E-01)

3.879 0.251 0 506E 00 0.40U-02) 0 103E oi: 0.913E-02) 15.4 45 1.004 0 719E 00 0.181E-01) 0 119E 01 0.358E-01)

4.122 0.235 0 5 79E 00 0 .438E-02) 0 105F on 0.967E-02) 16.503 1.110 0 719! 00 0. 190E-01) 0 123E 01 0.387E-01)

4.368 0.257 e 605! 00 0.484E-C2) 0 108F 01! 0. 104E-01) 17.491 0.866 0 711! 00 0.231F-O1) 0 130! 01 0.491E-01)

4.613 0.232 0 630E 00 0.5291-02) 0 110E 01( 0.11 1E-01) 18.489 1.131 0 746! 00 0.235E-01) 0 122E 01 0.453E-01)

4.855 0.251 0 662E 00 0.533F-02I 0 113! 01< 0.109P-01) 19.568 1.02 7 0 769! 00 0. 257E-01) 0 112E 01 0.453E-01)
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TOTAL SECONDARY GAHHA PAY YIELE AND AVERAGE SECONDARY GAHHA RAT ENERGY "OH
AO AS A FUNCTION OF THE INCIDENT NFOTRON ENERGY. THESE DATA RESULT FROH A PULSE
HEIGHT lEIGHTING ANALYSIS FOF POLSE HFTGRTS GREATER THAN 0.7C0 HE¥. UNCERTAIN
TIES ARE GIVEN IN PARENTHIESES TN THE SAHE UNITS AS THE DATA. THE ONCERT AINTIES
IN TOTAL TIEID DO NOT INCLODE A 10 PEBCENT ERROR IN ABSOLDTE NOPHULIZATION. THE

ANGLE IS 125 DEGREES.

INC.NT. ENERGY SECONDARY PHOTON AVERAG! ENERGY INC.NT. ENERGY SECONDARY PHOTON AVERAGE ENERGY

ENERGY SPREAD YIELD (B/SR) (H !») ENERGY SPREAD YIILO EB/SR) !HE?)

1"E») ;he») (H!V) (HEY)

0.150 0.101 0 7 54E- 01 0.795E-03) 0 255E 01 0. 36 1!-01) 5.232 0.505 0 426E 00 0.325E-02) 0 161E 01 0.162E-01)

0.251 0.100 0 522E-01 0.3841-03) 0 257E 01 0 25 3E-01) 5.743 0.516 0 455E 00 0.358E-02) 0 168E 01 0.ITS 1-01)

0.351 0.100 0 366E- 01 0.253E-O3) 0 256- 01 0 238E-01) 6.258 0.514 0 481E 00 0.398F-02) 0 176E 01 0.189E-01)

0.451 0.101 0 304!- 01 0.2221-03) 0 258! 01 0 25 2E-01) 6.763 0.495 0 515E 00 0.422E-02) 0 183E 01 0.196E-01)

0.551 0.099 0 281!- 01 0.1861-03) 0 257! 01 0 228E-01) 7.240 0.458 0 538! 00 0.475E-02) 0 189E 01 0.217E-01)

0.649 0.097 0 223E- 01 0.16OE-O3) 0 258E 01 0 249E-01) 7.7 20 0.504 0 542E 00 0.503E-02) 0 196E 01 0.233E-01)

0.746 0.096 0 201!- 01 0.139F-03) 0 261! 01 0 24 2E-01) 8.251 0.557 0 575E 00 0.521E-02) 0 204E 01 0.238B-01)

0.845 0.101 0 180E- 01 0.135E-03) 0 26 2! 01 0 259E-01) 8.774 0.489 0 572E 00 0.556E-02) 0 210E 01 0.262E-01)

0.9 47 0.103 c 185E-01 0.136E-03I 0 248! 01 0 241E-01) 9.250 0.463 0 473E 00 0.515E-02) 0 213E 01 0.296E-01)

1.126 0.255 0 266B- 01 0.1461-03) 0 210E 01 0 155!-C1) 9.732 0.500 0 411E 00 0.461E-02) 0 211F 01 0.310E-01)

1.374 0.240 0 4 4 3E- 01 0.218!-O3) 0 167E 01 0 11 1F-01) 10.253 0.541 0 335E 00 0.471E-02) 0 210E 01 0.376E-01)

1.619 0.250 0 7 17!- 01 0.337E-03) 0 144E 01 0 90 2E-02) 10.774 0.500 0 272E 00 0.454E-02) 0 2 00E 01 0.426E-01)

1.875 0.264 0 1 13! 00 0.5211-03) 0 135E 01 0 82 3E-02) 11 .246 0.445 0 254E 00 0.459E-02) 0 187! 01 0.449E-01)

2.123 0.231 0 155! 00 0.745F-03) 0 133E 01 0 855F-02) 11.753 0.570 0 250E 00 0.476F-02) 0 178! 01 0.443E-01)

2.375 0.274 0 189! 00 0.9251-03) 0 135E 01 0 885!-02) 12.292 0. 508 0 251E 00 0.556E-02) 0 165E 01 0.489E-01)

2.632 0.240 0 212! 00 0.1151-02) 0 137! 01 0 100E-C1) 12.762 0.430 0 271E 00 0.630E-02) 0 162E 01 0.502E-01)

2.865 0.227 0 2 3 IE 00 0.1361-02) 0 138! 01 0 109E-01) 13.262 0.570 0 288E 00 0.672F-02) 0 160E 01 0.495E-01)

3.121 0.284 0 248E 00 0.151E-02) 0 140E 01 0 119E-01) 13.789 0.484 0 330! 00 0.831E-02) 0 1601 01 0.539E-01)

3.379 0.213 0 267E 00 0.176E-02) 0 141E 01 0 12 51-011 14.286 0.510 0 354E 00 0.B91E-02) 0 162E 01 0.543E-01)
3.625 0.259 0 287E 00 0.192F-02) 0 143E 01 0 129E-01) 14.742 0.401 0 391E 00 0.103E-01) 0 164E 01 0.603E-01)

3.879 0.251 0 308E 00 0.219F-02) 0 145E 01 0 138F-01) 15.445 1.004 0 416E 00 0.101E-01) 0 171E 01 0.534E-01)

4.122 0.235 c 3 32E 00 O.25OE-02) 0 148E 01 0 149E-01) 16.503 1. 110 0 403! 00 0. 107E-01) 0 182! 01 0.611E-01)

4.368 0.257 0 351E 00 0.2661-02) 0 151! 01 0 15 2E-01) 17.491 0.866 0 412E 00 0.118E-01) 0 190E 01 0.686E-01)

4.613 0.232 0 370E 00 0.296E-02) 0 154E 01 0 16 3E-01) 18.499 1.131 0 385E 00 0.1161-01) 0 192E 01 0.734E-01)

4.855 0.251 0 392! 00 0.301E-02) 0 156! 01 0 160»-01) 19.568 1.027 0 369E 00 0.118E-01) 0 184E 01 0.767E-01)
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DIFFERENTIAL C10SS SECTIONS FOR GAHHA RAY PRODOCTION IN AO. THE FIRST SET
OF NOHBERS IS THE DOOBLI DIFFERENTIAL CRCSS SECTION, WHILE THE SECOND SET IS THE
GAHHA RAY PRCDOCTIOH CROSS SECTION FOR THE DESIGNATED GAHHA BAY ENERGY INTERYALS.

THIS SECOND SET RESULTS FBOH INTEGRATION OF TH! DOOBLY DIFFERENTIAL DATA. THE
ONCERTAINTIES ARE GIFBN IN THE SAHE ONITS AS THE DATA AND DO NOT INCLODE AN ESTI-
HATED 10 PERCENT ERROR IN AESOLOTE NOFHAII2ATION.

INCIDENT NEOTRON ENERGY 0.20 TO 0.60 HFY. ANGLE * 125 DEGREES.

PHOTON ENERGY

(HEY)
3.025E-01

3. 175E-01

3.325E-01

3.475B-01

3.625B-01
3.775E-01

3.925E-01

4.100E-01

4.300B-01
4.500E-01

4.700E-01

4.900B-01

5. 100E-01

5.300E-01

5.500E-01

5.700E-01

5.900E-01

6.100E-01

6.300E-01

6.500E-01

6.700E-01
6.900B-01

7.1001-01

7.300E-01

T.500E-01

7.T00E-01

T.900E-01
8.100E-01

8.300E-01
8.500E-01

8.700E-01
8.900E-01

9.100E-01

9.300E-01

9.500B-01

9.700E-01

1.000E 00

1.040E 00

1.080E 00
1.120E 00

1.160! 00
1.200B 00

1.240E 00

1.280E 00
1.320! 00
1.360E 00
1.400! 00
1.440! 00

1.4B0E 00

1.520! 00
1.560! 00

1.6001 00

1.6401 00

1.680B 00
1.720E 00
1.760E 00

1.800B 00

1.850! 00
1.910B 00

1.970E 00

2.030B 00
2.09C! 00

2.1508 00

2.210E 00

2.270! 00
2.3305 00

2.3901 00
2.450! 00

2.510E 00
2.570! 00

2.630E 00
2.690! 00

2.750E 00

X-SECTION

(B/SE/HBY)
1.7 96E-01

1.063E-01

7.735E-02

7.163E-02

6.998E-02
6.782E-02

6.423E-02

5.723E-02

5.315E-02
5.922E-02

7.369E-02

8.721E-02

8.686E-02
7.502E-02

5.962E-02

4.502E-02
3.422E-02

2.804E-02
2.39BE-02

2.214E-02

2.244E-02

2.218B-02

2.089E-02
2.048E-02
2.058E-02

1.968E-02

1.878E-02
1.865E-02

1.865E-02
1.825E-02
1.731E-02

1.606E-02

1.500E-02
1.4 64E-02

1.474E-02
1.465E-02

1.371E-02

1.289E-02

1.462E-02

1.519E-02

1.390E-02
1.372E-02

1.301E-O2
1.262E-02

1.292B-02
1.237E-02

1.286E-02

1.355E-02
1.278E-02

1.253E-02

1.264E-02

1.180E-02

1.140E-02
1.1248-02
1.002B-02
9.1548-03

9.572E-03

9.671E-03
8.7468-03
8.912B-03

8.460E-03
7.800E-03
7.706E-03
7.3258-03

6.9538-03
7.0698-03

7.0601-03
6.959E-03

7.171B-03
7.046E-03

6.521B-03
6.225E-03

5.999!-03

ERROR

(B/SR/HBY)
1.pO«E-02
8.832E-03
8.745B-03

8.0391-03

7.652E-03
6.977E-03

6.329E-03

6.228E-03

5.931E-03
5.973E-03

8.061E-03

1.573B-02

2. 1 14E-02

1.641E-02

7.685E-03

3.453E-03

2.943E-03

2.889E-03
3.0351-03
2.742B-03

2.542E-03
2.334E-03

2.219E-03

2.136E-03

1.996E-03

1.993E-C3
1.837E-03

1.832E-03

1.934E-03
1.990E-03
2.1C5E-03
2.081B-03

2.077E-C3
1.901E-03

2.160E-03

2.022E-03

2.072E-C3

1.982E-03

1.849E-03

1.709B-03

1.668E-03

1.6688-03

1.679E-03

1.9C3E-03

1.802E-03

1.829E-03
1.886E-03

1.787E-03

1.677E-03

1.6628-03
1.628E-03

1.5C2E-03

1.506E-03

1.482E-03
1.5918-03

1.537E-03

1.555B-C3

1.381E-03

1.3538-03
1.2538-03

1.165E-03
1.155E-03

1.152E-C3

1.096E-03
5.999E-04

9.179E-04

8.5231-09
8.346E-C4

8.1451-04
7.8 06E-04

7.753E-04
7.734E-04

7.574E-04

PHOTON ENERGY

(HEY)
2.810E 00

2.870E 00

2.9 30E 00

2.990E 00

3.050E 00

3. 110! 00

3.180! 00

3.260E 00

3.340E 00
3.420E 00

3.500E 00

3.580E 00

3.660E 00

3.740E 00

3.820! 00

3.900E 00

3.980E 00

4.060E 00

4.140E 00

4.220E 00

4.30OE 00

4.380E 00

4.460E 00
4.540! 00
4.630E 00

4.730B 00
4.830E 00

4.930B 00

5.010E 00
5.130E 00

5.230E 00

5.3 30E 00

5.4 30E 00

5.5 30E 00

5.630B 00
5.7 30E 00

5.8 30E 00

5.930! 00

6.0 301 00

6.130! 00

6.2 30E 00

6.330E 00

6.440E 00

6.5608 00
6.6808 00
6.8 00E 00

6.920E 00

7.0401 00

7.160E 00

7.280E 00

7.400E 00
7.520E 00

7.640! 00

7.760! 00

7.890E 00
8.030E 00

8.170E 00

8.310B 00

8.450E 00

8.5908 00

8.7308 00

8.870E 00

9.0108 00
9.150B 00

9.3008 00

9.460B 00

9.6208 00
9.780E 00

9.940E 00
1.010E 01

1.026E 01

1.042E 01

1.058E 01

INTEGRAT1D EATA

X-SECTION

(B/SR/HEY)
5.813E-03

5.552E-03

4.818E-03

4.512E-03

5.016E-03

4.880E-03

4.1268-01

4.4568-03

4.806 8-0 3

4.e37E-03
4.8O6E-03

4.484B-03

3.836E-03

3.5471-03

3.4821-03

3.386E-03

3.343B-03

3.307E-03

3.529E-03
3.975E-03
4. 112E-03

3.8821-03

3.726E-03

3.926E-03

4.042E-03

3.714E-03

3.739E-03
3.720E-03

3.594E-03
3.6831-03

3.8391-03

3.550E-03

3.463E-03

3.284E-03

2.789E-03

2.354E-03
2. 1108-03

1.8838-03

1.697E-03

1.7008-03
1.734B-03

1.591E-03

1.259E-03

9.092E-04

6.667E-04
5.033E-04

3.750E-04

2.247E-04

9. 181E-05

2.513E-05

1.015E-05

1.423E-05

1.512E-05

1.C75E-05
6.244E-06
2.551E-06
2.392B-07

-7.389E-07

-7.747E-07

1.494E-07

1.4691-06

3. 1471-06
3.273B-06

2.115E-06

-2.076B-07

-1.316E-06

-5.123E-07
6.831E-07

1.797E-06

2.225E-06

2.818E-06

2.832E-06

2.425E-06

PHOTON BNEBGY INTFBYAI X -SECTION ERROR

NET) (B/SR) (B/SR)•

3 0008 •01 - 4 0001- 01 8 5538-03 7 9741-09
4 000E •01 - 5 0001- 01 8 0138-03 5 6401-04
5 0001 -01 - 6 0001- 01 8 814E-03 3 6601-04
6 .000! -01 - 7 0001- 01 2 3801-03 2 7141-04
7 000E -01 - 8 .00OB- 01 2 0108-03 2 0291-04
8 .0001 -01 - 1 0001 00 3 241E-03 4 0271-04
1 000E 00 - 1 200E 00 2 811E-03 3 628E-04
1 200E 00 - 1 400 E 00 2 561E-03 3 600E-04
1 40 OE 00 - 1 6001 00 2 5598-03 3 3808-04

1 600E 00 - 1 8001 00 2 0978-03 3 054E-04
1 800E 00 - 2 .000! 00 1 8218-03 2 707E-04

2 0O0E 00 - 2 500! 00 3 7028-03 5 071E-04

2 500E 00 - 3 OOOE oc 2 9878-03 3 8088-04
3 000E 00 - 3 500! 00 2 390 8-03 3 298E-04

3 5001 00 - 4 OOOE 00 1 6888-03 2 8621-04
4 OOOE 00 - 4 5001 00 1 870E-03 2 6958-04

• 5001 00 - 5 0001 oc 1 908E-03 2 534E-04
5 0001 00 - 6 OOOE 00 3 041E-03 4 268E-04

6 OOOE 00 - 7 OOOE 00 1 090E-03 1 945E-04

7 0001 00 - 8 OOOE 00 4 284B-05 1 676E-05

8 0001 00 - 9 OOOE 00 9 117E-07 4 5441-06

9 0001 00 - 1 OOOE 01 5 8461-07 2 7011-06

ERROR

(B/SR/HEY)
7.624E-04

7.585E-04

7.18 3E-04
7.253E-04

6.989E-04

6.778E-04

7.153E-04

6.558B-04

6.518E-04

5.965F-04

5.918E-04
5.727E-04

5.844E-04

5.925E-04

5.609E-04

5.596E-04

5.482E-04

5.478E-04

5.484E-04

5.422E-04
5.49 2E-04

5.252E-04

5.190E-04
5.191E-04

5.355B-04

5.023E-O4

5.074E-04

4.748E-04

4.7518-04
5.0108-04

4.7798-04
4.609E-04

4.526E-04
4.178E-04
4.193E-04

3.855E-04
3.593E-04

3.453E-04

3.208E-04

2.9588-00

2.613E-04

2.3768-04

2.0358-04

1.B11E-04
1.437E-04

1.195B-04
B.660E-05

5.233E-05

2.733E-05

1.778E-05

1.297E-05
1.019E-05

8.7838-06

8.6198-06

7.7798-06

6.4 568-06

5.4938-06

5.0268-06
4.6118-06

3.9198-06

3.3918-06

3.8238-06

3.9878-06
3.7278-06

2. 5238-06

2.662E-06

2.722E-06
1.989E-06

1.980E-06

1.765E-06

1.543E-06

1.910E-06
2.048E-06
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DIFFBBBBTIAL CROSS S8CTIONS FOR GAHHA RAY PRODUCTION IN AO. THB FIRST SBT
OF N0HB11S IS TUB DOUBLY DI1FEBBNTIAL CBOSS SECTION. NHIL8 TBB S8C0ND SBT IS THB
GAHHA RAY PRODUCTION CROSS SECTION FOR THE CESIGNATED GAHHA BAT ENERGY INTERYALS.
THIS SBCOBD SBT BBSULTS FROH INTEGRATION OF THE DOUBLY DIFFBBBBTIAL DATA. TBB
UNCERTAIBTI1! ABB GIYEN IN THE SABl UNITS AS THE DATA AND DO NOT INCLUDE AN BSTI-
HAT1D 10 PBRCEBT BRROR IN ABSOLUTE BOBHAIIEATION.

INCIDENT NEUTRON ENERGY 0.60 TC 1.00 HEY. ANGLE - 125 DEGREES.

PHOTON EIBBGY

!"B»)
3.025E-01
3.1758-01
3.325B-01

3.4758-01
3.6258-01
3.7758-01

3.925B-01
4.1008-01

4.3008-01

4.500B-01
4.7008-01

4.9008-01

5.1008-01

5.300B-01
5.5008-01
5.700B-01

5.900B-01

6. 1008-01
6.3008-01

6.500B-01
6.7001-01
6.9008-01

7.100B-01
7.3008-01

7.5001-01
7.7008-01

7.9001-01

8.1008-01

8.3008-01

8.500B-01
8.700B-01

8.900B-01

9.1008-01
9.3008-01
9.500E-01

9.7008-01
1.000B 00
1.040B 00
1.080B 00

1.120! 00

1.160B 00
1.2008 00

1.240B 00

1.2601 00
1.3208 00
1.360B 00
1.400E 00
1.440! 00

1.460E 00
1.520B 00

1.560E 00
1.600B 00

1.6408 00
1.680B 00
1.720B 00

1.760B 00
1.8001 00
1.8508 00
1.9108 00

1.970B 00

2.030B 00

2.090E 00

2.150B 00
2.210B 00

2.270B 00
2.3308 00

2. 3908 00
2.450B 00
2.5108 00

2.570E 00

2.630B 00
2.6908 00

2.750B 00

X-SECTION

IB/SR/NEY)
1.889E-01

9.430F-02

6.2821-02
4.6708-02

4.2798-02
4.7358-02
5.2258-02

6.3498-02

9.1818-02

1.403E-O1

2.136E-01
2.770E-01

2.9241-01

2.677E-01

2.120E-01
1.342E-01

6.5528-02

2.9298-02
1.841E-02

1.5C3E-02
1.320E-02

1.3 301-02

1.313E-02

1.212E-02
1.2 00E-02
1.266E-02

1.3031-02
1.2808-02

1.2148-02

1.1298-02

1.058E-02

1.0128-02
9.5108-03
8.7058-03

8.2168-03
8.2888-03
8.5208-03
7.815B-03
7.713B-03
7.5588-03

7.720B-03

7.8B4E-03
7.310E-03
7.1768-03
7.0028-03
6.5878-03
6.4368-03
6.5428-03
6.4798-03

6.1058-03
6.2108-03

6.4078-03

5.8538-03
5.5961-03
5.9558-03

5.7798-0 3

5.0768-03
4.7358-03
4.915E-03

4.833E-03
4.5558-03

4.1858-03
4.1508-03

4.2278-03

4.0198-03
3.892B-03
3. 7958-0 3

3.3818-03

3.2858-03
3.3321-03

3.2548-03
3.1541-03
3.142E-03

EBROR

IB/SB/H8Y)
7.. 5388-03

6.4678-03

6.5128-03
6.0181-03
6.2488-03
5.4628-03

5.2368-03

5.3918-03

5.3918-03

5.4488-03

6.232B-03

9.364E-03

1.204E-02

9.3 08E-03

4.538B-03

2. 24 0E-03

1.747E-03

1.5978-03
1.586E-03
1.4028-03

1.3168-03

1.2148-03

1.1538-03

1.166B-03
1.1048-03

1.037B-03

1.0068-03
1.0268-03

1.0378-03

1.0518-C3
1.091B-03

1.0468-03

1.0648-03

1.0C1B-03
1.111E-03

1.018E-03

1.0361-03
9.7328-04

9.1548- 04

8.5668-04

8.3838-04
8.004B-04
8.3 06B-04

9.470B-04
6.9631-04

9.8001-04
1.0128-03
9.596B-04

8. 8208-04
8.4598-04

8.4738-04
7.524B-04

7.5868-04

7.673B-04
7.6208-04

7.3 55B-C4
7.716E-04

6.991B-04
6.9648-04

6.272B-04
6.2 00E-04

5.797E-04
5.9 3 6E-04

5.424E-04

4.9738-04
5.0328-04

4.4288-04

4.4158-04

4.2468-04

4.1198-04

4.0728-04

3.872E-04
3.800E-04

[ROTOR ENERGY

(HEY)
2.8108 00

2.8708 00

2.9308 00

2.9908 00

3.0508 00

3.110E 00

3.180B 00
3.260! 00

3.3401 00

3.4 20E 00

3.500E 00

3.580! 00

3.660! 00

3.740! 00

3.820E 00
3.900E 00
3.980E 00

4.060E 00

4.140E 00

4.220E 00
4.300E 00

4.380E 00
4.460E 00
4.540E 00
4.6 30E 00

4.7 30E 00

4.830E 00
4.9301 00

5.030! 00

5.130E 00

5.230E 00

5.3 30E 00

5.4 30E 00
5.5308 00
5.630! 00

5.7 30! 00

5.8301 00

5.930B 00

6.0 308 00

6.130! 00

6.2308 00

6.330E 00

6.4408 00

6.5608 00

6.6808 00
6.6008 00
6.9208 00
7.0408 00
7.1608 00

7.2 808 00

7.400B 00

7.520! 00

7.640E 00
7.7608 00

7.8908 00
8.0308 00

8.1708 00
8.3108 00
S.4 50E 00

8.590E 00
S.730B 00

8.8708 00
9.010E 00

9.150B 00

9.3 008 00

9.4608 00

9.6208 00

9.7808 00
9.9408 00

1.0108 01

1.0 268 01

1.0428 01

1.058B 01

INTBGBATED DATA

X-SECTION

(B/SR/HBI)
2.9648-03

2.7128-03

2.7318-03
2.7621-03

2.636 8-03
2.5408-03

2.485B-03

2.3238-03
2.2068-03

2.1148-03
2. 1768-03
2.O64B-03
1.9218-03

2. 1588-03
2.2888-03

2.0808-03

2.094B-03

2.2398-03
2.023E-03
1.817E-03

1.8128-03

1.8538-03

1.8248-03
1.7558-03
1.9658-03

2.272E-03
2.0938-03

2.O33E-03
2.066E-03

1.9588-03

1.9678-0 3

2.0038-03
1.837E-03

1.7328-03

1.6508-03

1.5028-03
1.366E-03

1.2008-03
1.018B-O3
9.4258-04

8.9628-04
7.5468-04

5.96OB-04
5.522B-04
5.3258-04

4.6401-04
4.5201-04
3.9798-04

2.9098-04

1.752B-04

8.6428-05
3.5608-05

1.3908-05

5.364E-06

1.967E-06

1.189E-06

1.693B-06
2.2618-06
1.5958-06

4.149E-07
-1.693E-07

-1.423E-07
3.987B-07

8.6111-07

1.218E-06

1.6098-06

1.8898-06

1.8778-06

1.596E-06

1. OOOE-06

1.632B-07
-5.354B-07
-4.894E-07

PHOTON INIRGT INTEBYAI X -SECTION ERROR

HEY) (B/SR) IB/SB)

3 0001 01 _ 4 0008- 01 6 965E-03 6 131E-04

4 0001 •01 - 5 0001- 01 1 647B-02 5 172E-04

5 0001- 01 - 6 000B- 01 2 .096E-02 2 670B-04

6 0001 01 - 7 000E- 01 1 8288-03 1 427B-04

7 oooi 01 - 8 .0008- 01 1 2571-03 1 0951-04

8 0001 •01 - 1 0001 00 2 0021-03 2 0911-04

1 0001 00 - 1 2008 00 1 .5581-03 1 8001-04

1 2001 00 . 1 400 B 00 1 4081-03 1 828E-04

1 4008 00 - 1 600B 00 1 .2701-03 1 769B-04

1 600! 00 - 1 600 E 00 1 157B-03 1 512E-04

1 8001 00 - 2 .0008 00 9 .714E-04 1 373E-04

2 0008 00 - 2 500 E 00 1 999B-03 2 614E-04

2 5001 00 - 3 OOOE oc 1 .521B-03 1 9288-04

3 0001 00 - 3 500 E 00 1 182E-03 1 .6778-04

3 5001 00 - 4 .OOOE 00 1 •051E-03 1 .4828-04

4 0001 00 - 4 500 E 00 9 674B-04 1 4391-04

4 5008 00 - 5 .OOOE 00 1 .0188-03 1 .3781-04

5 000B 00 - 6 OOOE 00 1 7091-03 2 .1611-04

6 0008 00 - 7 .0008 00 6 .6301-04 1 .0468-04

7 0008 00 - 8 OOOI 00 1 1241-04 1 .4028-05

8 0001 00 - 9 .0001 00 9 .6321-07 2 .1378-06

9 0008 00 - 1 000! 01 1 .4361-06 1 .0781-06

ERROR

[B/SB/RET)
3.6158-04

3.8018-04

3.5018-04

3.5138-04

3.534B-04

3.566E-04

3.456B-04

3.3 07E-04
3.298B-04
3.1308-04
3.1288-04
2.9828-04
3.0658-04

2.988B-04
2.903E-04
2.8638-04
2.8888-04
2.8138-04
2.8718-04

2.8B8B-04
2.9068-04
2.9338-04
2.847E-04
2.8718-04
3.06 IE-04
2.735B-04
2.5678-04
2.621B-04
2.4798-04
2.6648-04
2.5668-04
2.2168-04
2.2348-04
2.2238-04
2.0018-04
1.9058-04
1.7918-04
1.6708-04
1.6268-04
1.4638-04

1.2968-04
1.2101-04
1.1351-04

9.951E-05
8.1478-05

7.402E-05
5.7308-05
3.6438-05

2.4598-05
1.8588-05
1.4108-05

1.0438-05

7.5098-06

5.5488-06
4.2298-06

3.0578-06

2.6798-06
2.5421-06
2.1248-06

1.8961-06
1.7901-06

1.4821-06
1.3138-06

1.1558-06
1.0138-06

1.01 38- 06

1.0978-06

1.0848-06
1.0058-06

7.713B-07
9.8868-07

1.2618-06

1.0968-06
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DIFFERENTIAL CROSS SECTIONS FOR GAHHA RAY PRODUCTION IN AU. THE FIRST SET

PF NOHBERS IS THB DOOBLY DTFFEPENTIAL CROSS SECTION, NHILE THE SECOND SET IS THE
GAHHA RAY PRODUCTION CROSS SECTICN FOR TBE DESIGNATED GAHHA RAY ENERGY INTERVALS.

THIS SECOND SET RESULTS FROH INTEGRATION OF THE DOnBLY DIFFERENTIAL DATA. THE

UNCERTAINTIES ARE GIYEN IN THF SAHE ONITS AS THE DATA AND DO NOT INCLODE AN ESTI-

HATED 10 PERCINT ERROR IN ABSOLUTE NORHAIIZATION.

INCIDENT NEUTRON ENERGY = 1.00 TO 1.49 HEY. 125 DEGREES.

PHOTON -ENERGY X-SECION

IHEY)
3.025E-01

3.1751-01

3. 325B-01

3.4758-01

3.625E-01

3.7751-01
3.9251-01

4.100E-01

4.3001-01

4.500E-01

4.700E-01

4.900E-01

5.100B-01

5.300B-01
5.5001-01

5.7001-01

5.9001-01

6. 100E-01

6.300E-01

6.5008-01
6.7008-01

6.9008-01
7.100E-01

7.300E-01

7.500E-01

7.7008-01
7.9008-01

6.1008-01

8.300B-01

8.500B-01
8.7001-01
8.900E-01

9.100E-01

9.300E-01

9.500E-01
9.700E-01

1.000E 00

1.040E 00
1.08 0! 00

1.120! 00

1.160! 00
1.2001 00
1.240! 00

1.280E 00
1.320E 00

1.360E 00

1.400E 00

1.440E 00
1.480E 00

1.520E 00
1.5601 00

1.600! 00

1.6401 00
1.6801 00

1.7208 00

1.7608 00
1.800E 00

1.850E 00
1.910E 00

1.970E 00

2.030E 00

2.090E 00
2.150E 00

2.210E 00
2.270E 00

2.330E 00
2.390E 00

2.450E 00

2.510! 00

2.570! 00

2.630E 00

2.690E 00

2.750E 00

ERROR

IB/SR/HEY) IB/SRr'HEV)
3.864E-01

2.030B-01

1.345E-01

1.194E-01

1.0211-01
8.3741-02

8.1891-02

1.085E-01

1.772F-01

2.5281-01

3.213B-01

3.954E-01

4.637E-01
U.940E-01

4.472E-01

3.308E-01

1.978E-01

1.072E-01

7.265E-02

6.510B-02

6.0591-02

5.3831-02
4.746E-02

4.602E-O2
5.1721-02

6.0501-02

6.5441-02

6.351E-02

5.7258-02
5.079E-02
4.610E-02
4.307E-02

4.111E-02

3.943E-02

3.646F-02
3.150E-02

2.345E-02
1.841E-02

1.643E-02

1.5481-02

1.745E-02

2.0171-02

1.9821-02

1.5228-02
1.129E-02
9.757E-03

8.406E-03

7.0671-03
6.661E-03

6.7831-03

6.4311-03

6.0291-03

6.139E-03
6.070F-03

5.636E-03

5.181E-03
4.866E-03

4.713E-03
4.790E-03

4.940E-03

4.775E-03

4.159E-03
3.8171-03

3.9941-03
3.592E-03

3.237E-03
3.3821-03

3.423E-03

3.3171-03

3.067E-03

2.8891-03

2.9691-03
2.9731-03

1.4388-02
1.2581-02

1.260F-02

1.1671-02

1.1'7E-C2

1.081E- 02

1.077E-02

1.061E-02

1.067E-02

1.1 11E- 02

1.109E-02
1.190S-02

1.348E-02

1.019E-02

5.775E-03

3.675E-C3

3.093E-03

3.011E-03

3.094E-03

2.682E-03

2.4C2E-03

2. 152E-03

1.9951-03

2.018E-03

1.949E-03

1.927E-03

1.732B-03

1.7161-03

1.7191-03

1.686E-C3

1.8271-03

1.7C1F-03

1.6431-03

1.4571-03

1.6851-03

1.5 4 21-C3

1.5591-03

1.357I-C3
1. 1921-03

1.1211-03

1.0341-03

1.0511-03

1.0081-03

1.0651-03

5.8 591-04

9.7621-04

9.8921-04

9.9221-04

e.7911-04

8.0081-04

t. 3481-04

7.6831-04

7.5721-04
7.2161-04

7.7881-04
7. 177B-04

7.950E-04

7.160E-04

6.837E-04

6.4 97E-04
6. 227E-04

5.841E- C4
5.878E-04

5.52CE-04
5.3191-04

4.955E-04
4.5 15E-C4

4.3681-04

4.0711- 04

4.099E-04

3. 977E- 04

3.976E-04

3.735B-04

PHOTON ENERGY X-SECTION ERROR

!«E»|
2.810E 00

2.870B 00

2.930! OO
2. 9 90B 00

1.050B 00

3.110E 00

3.180E 00

3.260E 00

3.340E 00

3.420E 00

3.500E 00

3.580B 00

3.660E 00

3.740E 00

3.8 20! 00

3.900E 00

1.980E 00
4.060E 00

4.140E 00

4.220E 00

4.300E 00

4.380E 00

4.460E 00

4.540E 00

4.630E 00

4.7301 00

4.830E 00

4.930E 00

5.0 30! 00

5.130E 00

5.230E 00

5.330E 00

5.430E 00
5.530E 00

5.630E 00

5.730E 00

5.830E 00

5.930E 00

6.030E 00

6.130E 00

6.230! 00

6.330! 00

6.440E 00

6.560E 00

6.6 80E 00

6.8001 00

6.920E 00
7.040! 00

7.1601 00

7.280E 00

7.400E 00

7.520E 00

7.640E 00

7.760! 00

7.690! 00

9.0301 00

8.170! 00

8.310! 00

8.450! 00

8.590! 00

8.730! 00

8.870! 00
9.0 10! 00

9.150! 00
9.100E 0 0

9.460! 00
9.620E 00

9.7801 00

9.940E 00

1.010! 01
1.026E 01

1.042E 01

1.058E 01

tB/SR/HEY) [B/SR/H1Y)
.802!-03

2.8491-03

2.941E-0 3
2.699E-03

2.615E-03

2.630E-03

2.357E-03

2.372E-03

2.446E-03

2.267E-03

2.058E-03

1.678E-03

1.46 3E-0 3

1.7711-03

2. 158E-03

2.037E-03

1.832E-03

2.016E-03

2.045E-03

1.896E-03
1.817E-03

1.6728-03

1.606E-03

1.6711-03

1 .7271-03

1.S58E-03

2.041E-03

2.011E-03
2.070F-03

2.074E-03

2.COOE-03
1.860E-03

1.727E-03
1.697E-03

1.687E-03

1.616E-03

1.4888-03

1.285E-03

1.027E-03

8. 344E-04

7.846E-04

7.8828-04

7.4238-04

6.6538-04
5.735E-04

4.372E-04

3.490E-04

3.571E-04
3.665E-04

3.657E-04

2.957E-04

2.164E-04

1.473E-04

8.764E-05

3.8121-05

9.753B-06

1.438E-07

-8.720E-07

8.466E-07

2.794E-06

3. 173F-06

2. 171E-06
6.291E-07

-1.204E-08
2.033E-07

4.779E-07
5.945E-07

7.898E-07
8.934E-07

9.9651-07
9.579E-07

9.1231-07

7.070E-07

3.733E-04

3.747E-04

3.661E-04

3.748E-04

3.715E-04

1.580E-04

3.8011-04

3.4011-04

1.1701-04

3.300E-04

3.3881-04

3.2541-04

3.2061-04

3.1431-04

2.8641-04

2.9451-04

3.0081-04

2.973E-04

2.86BE-04

2.904E-04

2.8791-04

2.9141-04

2.943E-04
2.862E-04

2.914E-04

2.755E-04

2.654E-04

2.685B-04

2.5541-04

2.7561-04

2.5701-04
2.459E-04

2.296E-04

2.183E-04

2.065B-04

1. 954E-04

1.827E-04

1.760E-04

1.7021-04

1. 5541-04

1.4391-04
1.3671-04

1.2491-04

1.0791-04

9.9051-05

9.0811-05

8.0071-05

5.707E-05
4.513E-05

3.4 321-05

2.768E-05

2.1921-05

1.7801-05
1.420E-05

1.009E-05

7.334E-06

5.400E-06

4. 102E-06

3.652E-06

2.9 30E-06

2.150E-06

2.069E-06

1.832E-06

1.3191-06
9.424E-07

7.6141-07
7.189E-07

7.3371-07
9.620E-07

8.1161-07
6.5811-07

8.1931-07

8.4861-07

INTEGRATED DATA

PHOTON 1NFRGY INT1RYAI I -SECTION ERROR

|H!V) ;b/sr) (B/SR)

3 OOOE -01 - 4 000! 01 1 450E-02 1 1911-03

4 000! -01 - 5 .0001- 01 2 5931-02 1 0311-03

5 .0001 -01 - 6 000!- 01 4 0171-02 4 696E-04

6 OOOE 01 - 7 .0OOB- 01 7 2851-03 2 673E-04

7 OOOE -01 - 9 000! 01 e 4221-03 1 .931E-04

8 OOOE 01 - 1 .OOOE 00 e 7021-03 3 3 09E-04

1 OOOE 00 - 1 2001 00 3 554!-03 2 393E-04

1 200! 00 - 1 .400E OC 2 8171-03 2 023E-04

1 4001 00 - 1 600 I 00 1 1621-03 1 7 37E-04

1 6001 00 - 1 .8001 00 1 1411-03 1 496E-04

1 800E 00 - 2 000 f 00 9 6261-04 1 389B-04

2 OOOE 00 - 2 .50OE oc 1 8888-03 2 639E-04

2 500F 00 - 3 OOOE 00 1 4701-03 1 9281-04

3 OOOE 00 - 3 .500E 00 1 2091-03 1 7391-04

3 500! 00 - 4 000 1 00 9 1831-04 1 54 8 E- 04

4 000! 00 - 4 500! 00 9 224!-09 1 457E-04

4 500! 00 - 5 OOOE 00 9 4851-04 1 383E-04

5 000! 00 - 6 OOOE 00 1 7311-03 2 2291-04

6 000F 00 - 7 0001 00 6 610!-04 1 167E-04

7 0001 00 - 8 .OOOE oc 2 220!-04 2 677B-05

8 000! 00 - 9 000! 00 2 0961-06 3 6661-06

9 000! 00 - 1 OOOE 01 4 9141-07 9 .4651-07
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DIFFERENTIAL CROSS SECTIONS FOR GAHHA RAY PRODUCTION IN AU. THE FIRST SET
OF NDHBERS IS THE DOnBLY DIFFERENTIAL CRCSS SECTION, BHIIE THE SECONC SET IS THE
GAHHA RAY PRODUCTION CROSS SECTION FOR THE lESIGNATED GAHHA RAY ENERGY INT1BYALS.
THIS S1C0NU S!T R1S0LTS FROH INT1GRATION OF IH1 DOOBLY DIFFERENTIAL DATA. THE
UNCERTAINTIES AR! GIVEN IN THE SAHE UNITS AS THE DATA AND DO NOT INCLODE AN ESTI-
HATED 10 PBBCENT ERROR IN ABSOLDTE NORHAIIZATION.

INCIDENT NEUTRON ENERGY ANGLE = 125 DEGREES.

PHOTON

IHBV
3.025E

3.175E

3.325E
3.475B

3.625E

3.775!

3.925!

4.100!

4.300B

4.500E'

4.700E
4.900!'

5.100E

5.300B

5.500E

5.700E

5.900E

6.100!

6.300E

6.500B
6.700E

6.900B

7.100E
7.300E

7.500E
7.700!

7.900!

8.100!

8.300!

8.500!

8.7001

8.900!

9.100!

9.3001-

9.5001-

9.7001-

1.000!

1.040!
1.0808

1. 120!

1.1608
1.2008

1.24 08

1.280!
1.32 01

1.3601

1.4008
1.4408

1.480E
1.520!

1.560!

1.6001

1.6401

1.6801

1.720!

1.7601
1.800!

1.8501

1.9101

1.970!

2.030!

2.090!
2.150E

2.210E
2.270E

2.330!
2.3901

2.4501
2.510!

2.570E

2.63CE

2.69 01
2.750!

NERGY

)
•01

•01

-01

•01

•01

01

•01

-01

01

-01

-01

-01

01

-01

-01

-01

X-S1CTION

(B/SR/HBY)
3.3861-01

2.6131-01
2.4521-01

2.2951-01

1.9031-01
1.5861-01

1.6791-01

2.1501-01

2.9331-01

3.9151-01

4.9201-01

5.9031-01

6.5921-01

6.4851-01

5.4071-01

3.7171-01

2.208E-01
1.433F-01

1.204E-01
1.166E-01

1.203E-01

1.242E-01
1.233E-01

1.224E-01

1.224E-01

1.180E-01

1.092E-01

1.003E-01

9.4221-02
9.1951-02

9.178!-02

9.2221-02

9.5311-02

1.0241-01

1.0981-01

1. 129F-01

1.0931-01
9.6381-02

8.542E-02

9.282E-02

1.066E-01

1.067E-01

9.394E-02

8.161E-02
7.3481-02

6.9488-02

6.2641-02
5.1001-0 2

3.922!-02
2.9321-02

2.185!-02

1.7621-02

1.4678-02

1.2 901-02

1.2131-02

1.115E-02
9.4788-03
7.6851-03

5.7421-03

4.607E-03

4.299E-03

3.374E-03
3.315E-03

3.660E-03
3.193E-03

2.769E-03
3.106E-03

3.1541-03
2.902E-03

2.919E-03

2.909E-03
2.7 89E-03

2.934E-03

ERROR

[E/SR/HFV)

2.506E-02

2.230E-02

2.261E-02

2.162E-02

2.149E-02

1.997E-02

1.994B-02

1.931E-02

1.924E-02
1.953E-02

1.760E-02

1.629E-02

1.649E-02

1.292E-02

8. 6 30E-03

6.5951-03
6.2001-03

6.3451- C3

6.4881-03

5.8431-03

5.3001-03

4.8371-03

4.801E-03
4.9761-03

9.6351-03

4.4831-03

3.9691-03

3.8611-03

4.1 C41- 03

4.2441-03

4.5521-03

4.3241-03

4.3321-03

4.0391-03

4.7261-03
4.4361-03
4.5781-03

3.9 331-03

3.5761-03

3.1351- 03

3.043E-03

2.883E-03

2.674E-03

2.912E-03

2.530E-03

2.4C6E-03

2.337E-03
2.107E-03

1.6541-03

1.4271-03

1.472E-C3

1. 190E-03

1.0371-03

1.0391-03

1.0541-03
9.7291-04

9.6261-09

8.360E-04

6.0981-04
7.3621-04

6.6431-04

6.9921-09
6.6551-09

6.229!-04
5.7561-04

5.5611-04
5.3131-04

5.1641-04

4.8041-04

4.8C71-04
4.6271-04

4.6311-04
4.6 53E-C4

PHOTON ENERGY

IHBV)
2.810E 00

2.870E 00

2.930! 00

2.990E 00

3.050! 00
3.110! 00

3.180! 00

3.260! 00

3.340! 00

3.4 20! 00

3.500! 00

3.580! 00
3.6601 00

3.740! 00

3.820! 00

3.900! 00

3.9B0E 00
4.060E 00

4.140E 00
4.220E 00
4.300! 00

4.380! 00

4.4601 00

4.540! 00

4.630B 00
4.7 30! 00

4.8301 00

4.9 30! 00
5.030! 00

5.130E 00

5.230E 00
5.330! 00

5.430E 00

5.530E 00

5.6 30E 00
5.730! 00

5.830E 00

5.930E 00

6.03OE 00

6.130E 00

6.230E 00
6.330E 00

6.440! 00

6.560E 00
6.680E 00
6.800E 00

6.920E 00

7.040! 00

7.160E 00

7.280E 00

7.400E 00

7.520E 00

7.640E 00

7.760E 00

7.890! 00
8.030! 00

8.170E 00
a. 3 10E 00

6.450E 00
8.590E 00

8.730E 00

8.870E 00

9.010E 00

9.150E 00

9.300E 00

9.460! 00

9.620! 00

9.780! 00

9.9408 00

1.010! 01

1.026! 01

1.042! 01
1.0588 01

INTEGRATED DATA

x-section

:b/sr/hev)
3.0211-0 3

2.8261-03

2.659E-03

2.514E-03

2.2891-0 3

2.1851-03

2.2271-03

2. 1481-03

1,9861-03
2. 0411-03

2.217E-03

2.2591-03

2.0611-03

1.626E-03

1.3921-03

1.681E-03

1.8341-03

1.5761-03

1.6021-01

1.9161-03

1.8641-03

1.5871-03

1.6581-03

1.e95E-03

1.724E-01

1.5OOE-0 3

1.7681-03

2.017B-03

2.079E-03

2.016E-03

1.756E-03

1.600E-03

1.6131-03

1.552E-03

1.431E-03

1.388E-03

1.3811-03

1.322E-03

1.2091-03

1. 111E-03

9.831E-04
7.830E-04

5.467E-04

4.251E-04
4.258E-04

4.495E-04

4.652E-04

4.453E-04

3.965B-04

3.649E-04

3.242E-04

2.381B-04

1.566E-04

1.2508-04

1. 1908-04

9.7038-05

6.261E-05
3.004E-05

1.0391-05
2.336E-06

9.725E-07
1.275B-06

1. 143E-06
8.984E-07

1.639E-06

2.621E-06
3. 225E-06

2.547E-06
1.423E-06

5.797E-07

-1.778E-07

-6.762E-07
-6.426E-07

PHOTON INIRGT INT1RVAI 1 -S1CTION 1RRCR

IHIV) (B/SR) (B/SR)

3 .0001 -01 - 4 0001 01 2 2091-02 2 1641-03

4 .000! -01 - 5 .0001 01 4 0501-02 1 7761-03

5 0001 •01 - 6 0001- 01 4 0471-02 7 9331-04

6 0001 •01 - 7 0001- 01 1 2598-02 5 7711-04

7 .000! -01 - 6 000 E 01 1 190 8-02 4 5851-04

8 000! -01 - 1 0001 OC 2 0058-02 8 6221-04

1 000! 00 - 1 200 E 00 1 9528-02 6 9541-04

1 2001 00 - 1 400E 00 1 6118-02 5 259E-04

1 .900! 00 - 1 600 ! 00 7 2281-03 3 3731-04

1 600! 00 - 1 800B 00 2 5791-03 2 066B-04

1 8001 00 - 2 OOOE 00 1 2681-03 1 624E-04

2 000! 00 - 2 5001 00 1 6691-03 3 0121-04

2 500! 00 - 3 000! 00 1 4211-03 2 267E-04

3 0001 00 - 3 500! 00 1 0761-03 1 976E-04

3 5001 00 - 4 000! 00 9 2051-04 1 831E-04

4 0001 00 - 4 500! 00 8 5141-04 1 758E-04

4 5001 00 - 5 0001 00 8 9181-04 1 662E-04

5 0001 00 - 6 0001 00 1 5971-03 2 721E-04

6 0001 00 - 7 000! 00 6 7121-04 1 469E-04

7 0001 00 - 8 0001 00 2 5731-04 4 849B-05

8 0001 00 - 9 000! 00 2 4501-05 1 015E-05
9 0001 00 - 1 0001 01 2 0511-06 2 8481-06

ERROR

JB/SR/HEV)
4.355E-04

4.490B-04

4.245E-04

4.140B-04

4. 103E-04
4.286E-04

3.877E-04

4.0711-04

3.909E-04

3.675E-04

3.624E-04

3.744E-04
3.7 30E-04

3.748E-04
3.609E-04

3.612E-04

3.479E-04

3.600E-04

3.5341-04
3.4411-04

3.587E-04

3.4941-04

3.433E-04

3.508E-04

3.490E-04

3.3 05B-04

3.258E-04

3.142E-04

3.089E-04

3.212E-04
3.095E-04

3.036E-04

2.826E-04

2.6801-04

2.5441-04
2.3831-04

2.3651-04

2.1511-04
2.0511-04

1.9241-04

1.7881-04

1.6741-04

1.5301-04

1.4091-04

1. 2121- 04

1.1111-04

9.8851-05

7.971E-05

6.7218-05

5.7871-05
4.978!-05

4.6571-05

4.1281-05

3.5391-05

2.7391-05

2.1591-05
1.8641-05
1.2 098-05

7.6141-06
6.562B-06

5.6891-06

4.7388-06

3.791E-06
3.751E-06

3.3 00E-06

2.796E-06

2.651E-06

2.259E-06
1.821E-06

1.2151-06

1.478E-06

1.8638-06
1.8 3 3E-06
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DIFFER1NTIAL CROSS S1CTIONS FOR GAHHA RAT PRODUCTION IN AD. TH1 FIRST SET
OF NUHBEPS IS THE DOUBLY DIFFERENTIAL CROSS SECTION, NHIL! TH! SICONC SET IS TH!
GAHHA RAY PRODUCTION CROSS SICTICN !OR TBI E1SIGNATED GAHHA RAY ENEBGT INTERVALS.
THIS SECOND SET RESULTS FROH INT1GRATION OF TH! DOUBLY DIFFBB1NTIAL DATA. TH!
UNC1RTAINTI1S AR! GIV1N IN TH! SAH! UNITS AS THE DATA AND DO NOT INCLUDE AN 1STI-
HAT1D 10 P1RCINT 1RROR IN ABSOLOTB NOBHAIIZATION.

INCTDINT N1UTPON ENERGY 125 DEGREES.

PHOTON ENERGY X-SECTION ERROR1RRORPHOTON EN1PGY X-S1CTION

IH1Y)
3.0251-01

3.1751-01

3.3251-01

1.4751-01

3.6251-01
3.7751-01

3.9251-01

4.1001-01

4.3001-01

4.5001-01

4.7001-01

4V908I-01
5.1001-01

5.3001-01

5.5001-01

5.7001-01

5.9001-01

6.1001-01

6.3001-01

6.5001-01

6.7001-01

6.9001-01

7.1001-01

7.3001-01

7.5001-01

7.7001-01

7.9001-01

8.1001-01

8.3001-01

8.5001-01

8.7001-01

9.9001-01

9.1001-01

9.3001-01

9.5001-01

9.7001-01

1.000! 00

1.040! 00
1.08 CI 00

1. 120! OO

1.160! 00

1.200! 00
1.240! 00

1.280! 00

1.320E 00

1.360E 00

1.400! 00
1.440! 00

1.480! 00

1.520! 00

1.560! 00
1.600! 00

1.640! 00

1.680! OO
1.720! 00

1.760! 00

1.800B 00

1.850E 00
1.9101 00

1.970! 00

2.030E 00

2.090E 00
2.150E 00

2. 210E 00

2.270E 00
2.330! 00

2.390! 00
2.9501 00

2.510! 00
2.570E 00

2.630E 00
2.690! 00

2.750! 00

(B/SR/H1V) IE/SR/H1V)
6.165E-01

4.1851-01

3.5771-01

3.5311-01

3.329F-01
2.9081-01

2.574E-01

2.5301-01

2.9161-01

3.6371-01

4.6441-01

5.6181-01

6.6961-01

7.7911-01

7.7821-01

6.389E-01

4.358E-01

2.765E-01

2.014B-01
1.7001-01

1.5771-01

1.619E-01

1.712E-01

1.756E-01
1.732E-01
1.672E-01

1.616E-01

1.5591-01

1.4821-01
1.3911-01

1.3201-01

1.3271-01
1.4271-01

1.5541-01

1.6551-01

1.7 581-01

1.8 841-01

1.6981-01

1.459E-01

1.488B-01

1.649E-01

1.785E-01

1.784E-01

1.731E-01

1.611E-01

1.526E-01
1.444E-01
1.300E-01

1.180E-01

1.070E-01

9.7751-02

8.939E-02

7.9631-02

7.3371-02
6.9521-02

6.5731-02
6.1811-02

5.2741-02

3.8571-02

3.0221-02
2.3391-02

1.6441-02

1.1571-02
8.0141-03

6.5191-03
5.273E-03

3.7991-03
3.1281-03

2.5371-03
2.1061-03

2.9001-03
2.4011-03

1.8991-03

4.367!-02

3.990E-02
3.657E-C2

3.4531-02

3.2681-02
3.0611-02

2.806!-02

2.844I-C2

2.8451-02

2.6571-02

2.7311-02

2. 5401-02

2.7001-02

2.1661-02

1.5401-02

1.2 791-C2

1.2 121-02

1.2191-02
1.2711-02
1.1371-02

1.0901- C2
9.5161-03

9.0431-03

9.0791-03

8.7231-03

8.6411-03

7.9031-03

7.929E-03

8.459E-03
(.7661-03
9.2291-03

8.952E-03

8.715E-03

7.996E-03

9. 5691-03

9.3091-03

9.7391-03

9.0811-03

8. 1531-03

7.188E-03

7.079E-03

6.781E-03

6.858E-03

7.620E-03

6.9671-03
6.796E-03

6.579E-03
6.032E-03

5.389E-03

4. 487E-03

4.678E-03

3.639E-03

3.3S4E-03

3.247E-C3
3.187E-03

3.OC3E-03

3.037E-03
2.057E-03

1.845E-03

1.5611-03
1.2821-03

1.097E-03
8.685E-04

7.6C5E-04
6. 5181-04
5.9111-04

5.7671-04
5.5161-04

5.5791-04
5.6821-04

5.3981-04

5.1611-04

5.1 141-04

!H!Y)

2.810! 00

2.870E 00

2.930! 00

2.990E 00

3.0 50! 00

3.110E 00

3.180F 00

3.260E 00

3.340E 00

3.420E 00
3.500E 00

3.580! 00

3.660! 00

3.740! 00

3.820E 00

3.900E 00

3.980E 00

4.060E 00

4.140E 00

4.220E 00

4.300E 00
4.380E 00

4.460E 00

4.540! 00

4.6 30E 00

4.730E 00
4.830! 00

4.9 30E 00

5.030E 00

5.130E 00

5.230E 00

5.330! 00
5.4301 00

5.530! 00
5.630! 00

5.7 30E 00

5.R30E 00

5.930! 00
6.030! 00

6.130! 00

6.230! 00

6.330! 00

6.440! 00

6.560! 00

6.6 801 00

6.8001 00

6.920! 00

7.040! 00

7.160! 00

7.280! 00

7.400! 00

7.520! 00

7.640! 00

7.760! 00

7.890! 00

8.03OE 00

8. WOE 00

8.310! 00
8.450E 00

8.590E 00

8.730! 00

8.870! 00

9.010! 00

9.150E 00
9.300! 00

9.460E 00

9.620E 00

9.780E 00

9.940E 00

1.010E 01

1.026! 01

1.042E 01

1.058! 01

IB/SR/HEV) tB/SR/NEV)
2.053E-03

2.3891-03
2.2441-03

2.C84E-03

1.8161-03

1.2151-03

1.252E-03

1.992E-03
1.728E-03

1.570E-03

1.6591-03
1.560E-03

1.5381-03

1.386 8-0 3

1.C94E-03
9.974E-04

1.218E-03

1.3371-03

1. 152E-03
1.2531-03

1.549E-03
1.4871-03

1.2771-03

1.3651-03

1.5041-03
1.393E-03

1.2411-03

1.3141-03

1.5301-03
1.7061-03

1.6851-03

1.5861-03
1.363E-03
1.103E-O3

8.877E-04

7.624E-04

8.220B-04

1.021E-03
1. 117E-03

1.0241-03
8.8621-04

6.7631-04

4.5961-04

4.6121-04

5.3631-04

4.4941-04

3.5311-04

3.3771-04

3.239E-04

2.557E-04

2.406E-04

1.3001-04

3.704E-05

3.581E-05
9.676E-05

1.2461-04

9.3931-05

5.9671-05

4.3441-05

3.5561-05

2.470E-05
1.405E-05
5.671E-06

1.206E-06
-1.912E-06

-2.106E-06

-1.3871-06

1.0178-06
1.8078-06

2.C18B-06
2.4288-06

1.9278-06

1.526B-06

5.003E-04

4.733E-04

4.679E-04

4.7 08E-04

4.695E-04

4.5158-04

4.9148-04

4.2298-04
4.177E-04

4.2018-04

3.961B-04

4.0788-04

4.114E-04

4.042E-04

3.967E-04

4.237E-04

4.212E-04

3.971E-04
3.903E-04

3.9228-04

3.9298-04
3.9798-04
4.002E-04

3.860E-04
3.882E-04

3.7598-04

3.7278-04
3.9048-04

3.6658-04

3.753E-04
3.5401-04

3.3551-04
3.4231-04
3.4361-04

3.1511-04

2.996E-04

2.727E-04

2.714E-04

2.582B-04
2.442E-04

2.278E-04

2.080E-04
2.073B-04

1.8 278-04

1.6598-04

1.439E-04
1.310E-04

1.099E-04

9.652E-05

8.2281-05

7.063E-05
6.240E-05

5.727B-05

5.3711-05

4.791B-05

3.821E-05

3.4268-05
3.1898-05

2.3178-05
1.4 308-05

1.0908-05
9.3768-06
7.4448-06

5.448E-06
5.334B-06

3.736E-06

3.4458-06
4.4 66E-06
3.9691-06

2.8321-06
2.1491-06

2.3111-06
2.2251-06

INT1GPATED DATA

PHOTON INIRGT rNTERVAI X -SECTION ERROR

HIV) [B/SR) (B/SR)

3 000! 01 - 4 000E- 01 3 6061-02 3 471E-03

4 0001 01 - 5 0OOE- 01 4 0081-02 2 6421-03

5 0001 -01 - 6 0001- 01 6 8521-02 1 498E-03

6 0001- 01 - 7 0001- 01 1 9511-02 1 125E-03

7 0001 -01 - 8 0001- 01 1 696!-02 8 701E-04

a 000! 01 - 1 000E 00 3 0651-02 1 769E-03

i .000! 00 - 1 200 1 00 3 2371-02 1 590E-03

1 200! 00 - 1 4 00E OC 3 3101-02 1 400E-03

1 400! 00 - 1 600E 00 2 2761-02 1 032E-03

1 600! 00 - 1 800! 00 1 4531-02 6 4531-04

i 800! 00 - 2 00O! 00 8 4701-03 3 8901-04

2 000! 00 - 2 500E oc 4 7511-03 3 950E-04

2 5001 00 - 3 000! 00 1 1111-0 3 2 5591-04

3 000! 00 - 3 500! 00 8 0901-04 2 206E-04

3 500! 00 - 4 0001 00 6 6321-04 2 0481-04

4 000! 00 - 4 500! 00 6 6981-04 1 9791-04

4 500! 00 - 5 OOOI 00 6 8371-04 1 9101-04

5 000! 00 - 6 OOOE 00 1 2391-03 3 2561-04

6 .000! 00 - 7 000! 00 6 2631-04 1 9051-04

7 000! 00 - 8 OOOE 00 1 .7948-04 7 0021-05

8 .0001 00 - 9 OOOE 00 5 .0551-05 2 1591-05

9 .0001 00 - 1 .OOOE 01 1 .3868-07 4 6021-06
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DIFFERENTIAL CROSS SECTIONS FOR GAH"A FAY PBODUCTION IB AU. THE FIBST SET
OF NOHBBRS IS THB DOUBLY DIFFERENTIAL CPCSS SECTION, WHILE THE SECOND SET IS THE
GAHHA RAT PRCDOCTION CROSS SECTION FOP THE tESIGNATED GAHHA RAY ENEBGY INTEBVALS.
THIS SECOND SIT RESULTS FROH INTEGRATION OP THE DOOBLY DIFFERENTIAL DATA. THE
UNCERTAINTIES ABE GIVEN IN THE SAHE UNITS AS THE DATA AND DO NOT INCLODE AN ESTI-
HATED 10 PERCENT ERBOB IN ABSOLDTE NOP RAII t ATION. .

INCTDINT NEDTRON ENERGY - 2.51 -C 2.98 HIV ANGL1 . 125 D1GRIIS.

10 TON 1N1RGY X-S1CTI0N ERROR PHOTON ENERGY X S1CTI0N ERROR

[HIV (B/SR/HEY) IE/SR/HIV) (HIV) IB/SR/HBY) [B/SR/HEV)

3 025! -01 7.567E-01 5.7371-02 2.810! 00 2 2691-0 3 5.661E-04

3 175! -01 4.860E-01 5.1561-02 2.670! 00 1 8541-03 5.4498-04

3 325! -01 3.948E-01 5.0351-02 2.9 30! 00 2 2561-03 5.3688-04

3 475! -01 3.958F-01 9.6881-02 2.990! 00 2 2941-03 5.2988-04

3 625! -01 9.041E-01 4.5351-02 1.050! 00 1 6081-03 5.1478-04

3 7751 -01 3.978E-01 4.1211-02 3. 1 10! 00 1 4041-03 5.3718-04

3 925! -01 3.530B-01 3.75 2I-C2 3.180! 00 1 6521-03 4.946E-04

4 1001 -01 2.915E-01 3.641E-02 3.260! 00 1 310E-03 5.401E-04

4 3001 -01 2.954B-01 3.689E-02 1.340! 00 1 268E-03 4.878B-04

4 5001 -01 3.6701-01 3.990E-02 3.420! 00 1 670E-01 4.9248-04

4 700! -01 4.5821-01 3.4561-02 3.500! 00 1 757E-03 5.3 468-04

4 900! -01 5.5321-01 3.5621-02 3.580! 00 1 791B-03 5.200E-04

5 1001 -01 6.7941-01 3.8651-02 3.660! 00 1 484E-03 5.1781-04

5 3001 -01 8.3551-01 3.2051-02 3.740! 00 9 707E-04 4.9751-04

5 5001 -01 9.1341-01 2.1911-02 3.820! 00 1 026E-03 4.7971-04

5 7001 -01 8.1821-01 1.8 0 31-02 3.900E 00 9 711E-04 4.9211-04

5 9001 -01 6.0121-01 1.7221-02 3.980E 00 3 8921-04 5.2471-04

6 100! -01 4.0241-01 1.6951-02 4.060E 00 1 4311-04 4.946E-04

6 .3001 -01 2.9061-01 1.7751-02 4.140E 00 5 0361-04 4.833B-04

6 5001 -01 2.3601-01 1.6088-02 4.220! 00 8 8521-04 5. 111E-04

6 .700! -01 2.1351-01 1.4761-02 4.300! 00 9 421E-04 4.924E-04

6 900! -01 2.1711-01 1.3421-C2 4.380! 00 9 8511-04 4.647E-04

7 .100! -01 2.2531-01 1.3 171-02 4.460! 00 1 119E-03 4.647E-04

7 3001 -01 2.2451-01 1.3681-02 4.540! 00 1 1148-03 4.676E-04
7 5001 -01 2. 1851-01 1.1231-02 4.6 30! 00 8 6341-04 5.0221-04
7 7001 -01 2.1141-01 1.2651-02 4.730! 00 8 0871-04 4.7681-04
7 900! -01 2.0361-01 1.1641-02 4.8 301 00 9 9731-04 4.5441-04
9 .1001 -01 1.9581-01 1.1251-02 4.9 30! 00 9 9451-04 4.4158-04

8 300! -01 1.8811-01 1.1 491-C2 5.030! 00 8 7998-04 4.6048-04

8 5001 -01 1.8071-01 1. 1748-02 5.1301 00 9 2008-04 4.8078-04

8 7001 -01 1.7381-01 1.263B-02 5.230! 00 1 0968-03 4.5408-04

8 .9001 -01 1.7021-01 1.2558-02 5.330! 00 1 2388-03 4.2568-04

9 100! -01 1.714!-01 1.3011-02 5.430! 00 1 0B2B-03 4.208B-04
9 3001 -01 1.7711-01 1.2321-02 5.530! 00 8 915B-04 4.2178-04

9 500! -01 1.8531-01 1.3971-02 5.6 30! 00 8 979E-04 3.8488-04
9 700! •01 1.9481-01 1.2921-02 5.730! 00 9 1261-04 3.5688-04

1 0001 00 2.0941-01 1.3271-02 5.8 301 00 7 925E-04 3. 373!-04
1 040! 00 1.9 821-01 1.3041-02 5.930! 00 6 368E-04 3.5228-04
1 0801 00 1.5951-01 1.1541-02 6.030! 00 5 4938-04 3.2878-04

1 120! 00 1.5 771-01 1.0801-02 6.1301 00 4 919B-04 3.0128-04

1 1608 00 1.705!-01 1.0131-02 6.230! 00 4 176E-04 2.9641-04

1 20 06 00 1.7 96B-01 1.0121-02 6.330! 00 2 9678-04 2.8121-04

1 2408 00 1.9058-01 1.0161-02 6.440! 00 1 9261-04 2.6711-04

1 2808 00 1.9268-01 1.1571-02 6.560E 00 2 4558-04 2.2871-04
1 3201 00 1.8238-01 1.0751-02 6.680E 00 4 3338-04 2.0341-04

1 3601 00 1.7128-01 1.0631-02 6.8 00E 00 5 4728-04 1.9101-04
1 4001 00 1.6161-01 1.058E-C2 6.9 20E 00 4 7348-04 1.6638-04

1 440! 00 1.518!-01 9.802E-03 7.040E 00 3 5671-04 1.4 078-04

1 4801 00 1.3971-01 9.052E-03 7.160E 00 3 209E-04 1.258E-04

1 5201 00 1.3238-01 8.3571-03 7.280E 00 2 966E-04 1.128E-04

1 560! 00 1.2778-01 7.9331-03 7.400E 00 2 104E-04 9.770E-05

1 6O0I 00 1.236F-01 6.8011-03 7.520E 00 1 0648-04 8.261E-05

1 6401 00 1.2248-01 6.1811-03 7.640! 00 7 6378-05 8.417B-05

1 6801 00 1.1921-01 6.0431-03 7.7601 00 1 2258-04 7.987E-05

1 720! 00 1.1401-01 5.9CC1-03 7.8901 00 1 6218-04 7.201E-05

1 760! 00 1.1151-01 5.535E-03 8.030! 00 1 272E-04 5.5721-05
1 800! 00 1.0521-01 5.5471-03 8.170! 00 6 385E-05 5.0 321-05
1 850B 00 6.8221-02 4.853E-03 8.310E 00 2 E40E-05 4.7758-05

1 910E 00 7.3388-02 4.115E-03 8.450! 00 1 4668-05 3.5401-05
1 970E 00 6.5731-02 3.668E-03 8.590! 00 1 4188-05 2.514E-05

2 03CB 00 5.9908-02 3.058E-03 8.7 30! 00 2 6968-05 2.042E-05

2 090! 00 5.0208-02 2.3 72E-C3 8.8 70! 00 3 581E-05 1.973E-05

2 150! 00 3.9558-02 2.034E-03 9.010! 00 2 825E-05 1.5651-05
2 210! 00 3.1641-02 1.769E-03 9.150! 00 1 429E-05 1.2331-05

2 2701 00 2.6321-02 1.428E-01 9.300E 00 2 8491-06 9.1711-06

2 3301 00 2.248!-02 1.2931-03 9.460! 00 -1 216E-06 9.1761-06

2 390! 00 1.8451-02 1.0951-03 9.6201 00 -1 627E-06 8.6491-06

2 4501 00 1.417t-02 1.0641-03 9.7601 00 3 1498-07 7.1921-06

2 510! 00 1.091E-02 8.784E-04 9.990! 00 1 0418-06 5.0601-06

2 57 0! 00 8.106E-03 7.6 36E-04 1.010! 01 3 1628-06 4.6381-06

2 6301 00 5.559E-03 7.004E-04 1.026! 01 3 8048-06 4.3661-06
2 690! 00 3.957E-03 6.692E-04 1.0421 01 3 8698-06 4.1641-06

2 750! 00 3.0 95E-0 3 6.357E-C4 1.0 58! 01 3 616B-06 4.3871-06

INTBGBATEO DAmA

PHOTON INIRGT INTIRVAL I -SECTION FRRCR

(HIT) (B/SR) (B/SR)

3 .0001 -01 - 4 0001 01 4 3638-02 4 660E-03
4 0001 -01 - 5 .0001- 01 4 1338-02 3 4421-03
5 .000! -01 - 6 0001 01 8 051B-02 2 1581-03

6 .0001 -01 - 7 .0001- 01 2 717E-02 1 5831-03
7 .000! -01 - 8 0001- 01 t 165B-02 1 2941-03

8 000! -01 - 1 .000! 00 3 685E-02 2 4971-03

1 0001 00 - 1 200! 00 3 5091-02 2 2851-03
1 2001 00 - 1 .4001 00 3 6381-02 2 1421-03

1 400! 00 - 1 6001 00 2 7731-02 1 7561-03

1 600! 00 - 1 8001 00 2 3291-02 1 1911-03

1 800! 00 - 2 OOOI 00 1 5691-02 a 6551-04

2 OOOE 00 - 2 500! 00 1 6001-02 8 6511-04

2 500E 00 - 3 OOOI 00 2 1421-03 3 2081-04

3 000! 00 - 3 500! 00 7 6451-04 2 5611-04

3 5001 00 - 4 000! 00 5 9871-04 2 5311-04

4 000! 00 - 4 500! 00 3 7288-04 2 4311-04

4 5001 00 - 5 000! 00 4 7331-04 2 3421-04

5 0001 00 - 6 000! 00 9 2881-04 4 0691-04

6 000! 00 - 7 000! 00 4 002!-04 2 4371-04
7 000! 00 - 6 000! OC 1 998E-04 9 649E-05
8 000! 00 - 9 OOOI 00 3 951E-05 3 4321-05
9 0001 00 -

1 000! 01 4 3188-06 8 986!-06
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DIFFERENTIAL CROSS SECTIONS FOP GAHHA <5AT PRODUCTION IN AU. THE FIRST SET
0» NUHBEBS IS THE DOUBLY DIFFERENTIAL CRCSS SECTION, 1HIIE THE SECOND SET IS THE
GAHHA RAT PRCDOCTION CRCSS SECTION FOR THE lESIGNATED GAHHA BAT ENERGY INTERVALS.

THIS SECOND SIT RESULTS FROH INTEGRATION OF THE DOUBLY DIFFERENTIAL DATA. THE
UNCERTAINTTES ARE GIVEN IN THF SAH" UNITS AS THE DA'A AND DO NOT INCLUDE AH ESTI-

HATED 10 PERCENT ERROR IN ABSOLDTE NOPHA LI 7 ATT ON.

INCIDENT NEUTRON ENERGY = 2.98 TC 3.SO HEV. ANGLE = 125 DEGREES.

PHOTON ENERGY X-SECTION EBROP FROTON ENERGY X -SECTION EBBOP

(HEV IB/SB/HEV) JE/SP/HEV) IHEV : B/SB/HEV) IB/SR/HEV)
3 025E -01 6.136E-01 7.205E-02 2.810E 00 1 2U3E-02 9 1 18E-04

3 .1751 -01 5.287B-01 6.368E-02 2.870E 00 1 047E-02 8 601E-04

3 325E -01 5.040E-01 f.27eE- C2 2.930E 00 8 062E-03 8 315E-04

3 .475E -01 5.135F-01 5.862E-02 2.990E 00 5 693E-0? 7 676E-04

3 625B -01 4.906E-01 6.052E-02 3.050E 00 3 749E-03 7 4 351-04

3 77 5E -01 4. 150E-01 5.6C1E-C2 3.1 10E 00 2 701E-03 7 522F-04

3 -925E -01 3.3 87E-01 5.326E-02 3.180E 00 2 215E-03 6 9171-04

a 1001 -01 3.206E-01 5.291E-02 3.2601 00 1 6391-03 6 714B-04

ii . 300E -01 4.1251-01 4.778E-02 3.340E 00 1 109E-03 6 493E-04

it 500E -01 5. 1911-01 4.785E-C2 3.4205 00 8 607»'.-oa 5 961E-0U

4 .700B -01 6.0401-01 4.1801-02 3.500E 00 8 4511-04 5 779E-04

4 900E -01 7.272E-01 4.425E-02 3.580E 00 8 473E-0U 5 4761-04

5 . 100E -01 8.558F-01 4.679E-02 3.660E 00 9 7801-04 5 345E-04

5 300E -01 9. 155E-01 3.942E-C2 3.740E 00 1 140E-03 5 776E-04

5 . 500E -01 8.78HF-01 2.8441-02 3.8201 00 9 8761-04 5 797E-04

5 700E -01 7.317E-01 2.3 10E-C2 3.900E 00 8 604E-04 5 551E-04

5 900E -01 5.199P-01 2.280E-C2 3.9R0E 00 8 414E-04 5 426E-04

6 .100- -01 3.64OE-01 2. 281E-02 4.060E 00 9 960E-04 5 4 8 7E-04

6 300E -01 3.005E-01 2.3 5 71- 0 2 4.140E 00 1 031E-03 5 1151-04

6 50OE -01 2.701E-01 2. 1U6E-02 4. 2201 00 5 9301-04 5 4 19E-04

fi 700 E -01 2.525F-01 2.0 4 8P-C2 4.3001 00 1 696E-05 6 068E-04

6 .900E -01 2.5911-01 1.870E-02 4.3B0F 00 6 100E-05 5 917E-04
7 100E -01 2.688E-01 1.7891-02 4.460E 00 4 867E-04 5 879B-04

7 300E -01 2.617F-01 1.7721-02 4.540E 00 6 286E-04 5 523E-04
n 500E -01 2.S12E-01 1.6691-02 4.6 301 00 6 359E-04 5 402E-04

7 700E -01 2.445P-01 1.562F-02 U.730E 00 1 261E-03 5 427E-04
7 900E -01 2.338E-01 1.462E-02 4.830E 00 1 701 E-0 3 5 066E-04

8 .100E -01 2.1861-01 1.4591-02 4.9301 00 1 129E-03 5 696E-04

8 300E -01 2.081F-01 1.5171-02 5.030E 00 6 060E-04 5 391E-04

8 500F. -01 2.O52E-01 1.541E-02 5.130F 00 6 366E-04 5 279E-00

B 700E 01 2.0621-01 1.6011-02 5.2301 00 7 153E-04 5 3 20E-04

8 900E -01 2.099E-01 1.551E-C2 5.330E 00 6 23BE-04 5 017E-04

9 100E -01 2.153E-01 1.5581-02 5.430F 00 6 394F-04 5 057E-04

9 300E -01 2.2C9E-01 1.471B- 02 5.5 301 00 7 869B-0 4 a 75OE-04

9 500E 01 2.265E-01 1.770F-02 5.630E 00 7 711E-0U 4 646E-04

9 700E -01 2.332E-01 1.6 9 2E-02 5.730E 00 5 9471-04 u U91E-04

1 OOCE 00 2.368F-01 1.815E-02 5.830? 00 U 025E-04 4 54 9B-04

1 040E 00 2.107E-01 1.600E-02 5.930E 00 4 625E-04 4 416E-04

1 08 OE 00 1.B57F-01 1.4881-02 6.0301 00 4 936E-04 4 161E-04

1 120E 00 1.8 77E-01 1. 3441- C2 6.130E 00 4 889E-04 4 048E-04

1 16 0E 00 2.0 09E-01 1.251E-02 6.230F 00 4 816E-04 3 713E-04

1 200E 00 2.103E-01 1. 195F-02 6. 3 30E 00 4 65BE-0U 3 564B-04

1 2ttOE 00 2.092E-01 1.276E-C2 6.4U0E 00 3 735E-04 3 458E-04

1 28CE 00 2.0 06E-01 1. 4091-02 6.560E 00 2 530E-04 3 102E-04

1 3 2 0E 00 1.875E-01 1.U15E-C2 6.6 80F 00 1 886E-04 2 738E-04

1 360E 00 1.799F-01 1.369E-02 6.8 00E 00 1 515E-04 2 466E-04

1 400E 00 1.6618-01 1.3 30B-02 6.920B 00 1 011E-04 2 110E-04

1 4 4 0E 00 1.559E-01 1.233E-02 T.040E 00 9 508E-O5 1 760E-04

1 480E 00 1.512E-01 1.1031-02 7.160F 00 1 5341-04 1 394E-04

1 5 20E 00 1.403E-01 1.041E-02 7.2801 00 2 266E-04 1 278E-04

1 560E 00 1.314E-01 1.0 17F-02 7.4 001 oo 2 654B-04 1 145E-04

1 600E 00 1.3151-01 8.953E-03 7.520E 00 2 4121-04 9 689E-05

1 600E 00 1.303E-O1 P.3 92E-03 7.640E 00 1 696E-04 8 988E-05
1 680E 00 1.272E-01 8.28CE-03 7.760E 00 8 809E-O5 9 1401-05

1 72 OE 00 1.230F-01 8.5971-03 7.890E 00 2 3331-05 e 177E-05

1 760E 00 1.127E-01 7.6961-03 8.030E 00 -1 387E-06 6 835E-05

1 8 0 0E 00 1.0 07E-01 8.2001-03 8. 1701 00 1 783E-05 6 257E-05

1 850F 00 9.444E-02 6.8011-C3 8.3 101 00 5 357E-05 5 829E-05

1 91 CE 00 8.794E-02 5.538P-03 8.4501 00 6 426E-05 5 311E-05

1 970E 00 7.640E-02 4. 9921-03 9.590E 00 5 018E-05 4 340E-05

2 0 3 0E 00 6.954F-02 4.625E-03 8.7301 00 4 302E-05 3 624E-05

2 090E 00 6.120B-02 U.190E-C3 9.8 70E 00 U 718E-05 3 42UE-05

2 15CE 00 5.245E-02 3.7871-03 9.0101 00 U 530E-05 2 880F-05

2 210E 00 4.6891-02 3.269E-03 9.150E 00 3 5451-05 2 549E-05

2 270E 00 4.4 09»-0 2 3.00BE-03 q. i oo e 00 2 212E-05 2 092^-05

2 330E 00 4.237E-02 2.520E-03 9.460E 00 1 165E-0* 1 U72E-05

2 3901 00 3.868E-02 2. 17 71-0 3 9.620E 00 7 116E-06 1 3461-05

2 450E 00 3.456»-02 1.9 441-03 9.780E 00 6 17BE-06 1 219B-05

2 5108 00 3.0 35E-0 2 1.7551- 03 9.940K 00 5 040E-06 8 299E-0fi

2 57CF 00 2.611E-02 1.5731-03 1.010P 01 5 C27E-06 6 32 5E-06

2 630E 00 2. 124E-02 1. 3841- 0? 1 .026E 01 4 210E-06 6 492E-06

2 690B 00 1.627B-02 1.333E-03 1.042E 01 3 296B-06 6 8 24E-06

2 7501 00 1.370E-02 1.0461- CI 1.058E 01 3 980E-06 6 043E-06

INTEGRATED DATA

PHOTON ENEPGY INTERVAI

IHIV)

3.000E-01 -

4.000E-01 -

5.000F-01 -

6.000E-01 -

7.000E-01 -

8.0001-01 -

1.000! 00 -

1.200! 00 -

1.400F 00 -

1.600! 00 -

1 .800! 00 -

2.000! 00 -

2.500! 00 -

3.OOOE 00 -

3.500E 00 -

4.OOOE 00 -

4.500! 00 -

5.OOOE 00 -

6.OOOE 00 -

7.OOOE 00 -

8.OOOE 00 -

9.OOOE 00 -

4.000 1-0 1

5.000E-01

6. OOOE-01

7.000E-01

8.000 1-01

1 .OOOE 00

1.2001 00

1.400E 00

1.6001 00

1.8001 00

2.OOOE 00

2.500E OC

3.0001 00

1.50OE 00

4.0001 00

4.500Y 00

5.000! 00

6.OOOE 00

7.000! 00

8.OOOE OC
9.000F 00

1.000E 01

I-SECTION

!B/SR)

4.7911-02

5.4211-02

8.259F.-02

2.9091-02

2.5171-02

9.3621-02

4.0191-02

3.867E-02

2.9061-02

2.4421-02

1.756E-02

2.403E-02

7.9321-01
9.909E-09

4.692E-04

2.720E-04

5.3H9E-04

6.253E-04

3.134E-04

1.5071-04

4.1331-05

1.6761-05

ERROR

(B/SR)

6.034E-03

4.497E-03

2.662E-03

2.144E-03

1.654E-03

3.1831-03

2.8701-03

2.699E-03

2.204E-03

1.6551-03

1.2011-03

1.566E-03

5.771E-04

3.371E-04

2.7891-04

2.814E-04

2.7061-04

4.8661-04
3.1681-04

1.1091-04

4.8851-05

1.6861-05
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DIFFEBENTI1L CBOSS SECTIONS FOP GAHHA RAY PHODUCTION IN AU. THE FIRST SET
OF NUHBEBS IS THE DOOBLY DIFFERENTIAL CROSS SECTION, NHIIE THE SECOND SET IS THE
GAHHA BAT PRCDOCTION CBOSS SFCTTCN FOB THE tESIGNATED GAHHA RAT ENERGY INTERVALS.
THIS SECCNO SIT RESULTS FBOH INTEGRATION OF THE DOUBLY DIFFERENTIAL DATA. THE
UNCEBTAINTIBS ARE GIVEN IN THE SAHE UNITS AS THE nATA AND DO NOT INCLODE AN ESTI
MATED 10 PBRC1NT ERBOH IN ABSOLDTE NORHAII7ATION.

INCIDENT NEUTRON ENERGY = 3.50 TC 4.00 HEV. ANGLE = 125 DEGREES.

!0*rON ENERGY X-SECTION ERBOB FHO^OB ENERGY X- -SECTION ERROR

tHEV]I [B/SR/HEV) [E/SB/HEV) tHEV) tB/SR/HBV) tB/SB/HEV)
3,.0258--01 5.683B-01 6.844E- C2 2.,8ioe 00 2., 579E-02 1. 966E-03

3 .175E--01 5.527E-01 8.0 4 2E-02 2.,8701 00 2., 343E-02 1..715E-03

3.. 325E--01 6.032E-01 8. 164E-02 2., 930E 00 2..115E-02 1. 576E-03

3 .475B-•01 5.9718-01 7.7501-02 2. 9901 00 1., e01E-02 1..464E-03

3..625E--01 4.863B-01 7.6371-02 3,,050E 00 1., 507B-02 1. 4738-03

3,.775E-•01 3.8761-01 7.0H3E-02 3., 1 10E 00 1., 377E-02 1..284E-03

3..925E--01 3.864E-01 6.U02E-O2 3., 180E 00 1., 248E-02 1. 127E-03

4 ..100E--01 4.352E-01 6.197E-02 3., 260E 00 9., 225E-03 1..033E-03
4 ,. 300B--01 4.8791-01 6.1388-02 3.,3401 00 6., 116E-03 9..650E-04

U .5008--01 5.782E-01 5.9518-02 3. 420E 00 4.. 866E-03 9,.0461-04

4.. 700E--01 7.1131-01 5.5411-02 3.,500F 00 3.. U8E-03 7,. 307E-04

4,.900E-•01 8.5138-01 5.6441- C2 3,,580E 00 2.. 592E-03 7..409E-04

5.. 1 0 08 •-01 9.274E-01 6.2008-02 3.,6601 00 1., 845E-03 7..1338-04

5..300E--01 9.183E-01 5.047E-02 3..7401 00 1..413E-03 6., 365E-04

5..500E--01 8.375E-01 3.6558-02 3., 8 20E 00 8..963E-04 6..9 55E-04

5..7008--01 6.8671-01 3.0991-02 3.,9 00E 00 5., 117E-04 6..624E-04

5..900E-•01 4.9668-01 2.9668-02 3.,9808 00 3..786E-04 6..414E-04

6.. 100E--01 3.600E-01 3.073E-02 4..060E 00 3,. 764E-04 6..400E-04

6..3008--01 3.0271-01 3.089E-02 4., 1401 00 5..663E-04 6.. 186E-04

6..500B--111 2.930B-01 2.7C2E-02 4..220E 00 8..702E-04 6..331E-04

6..700E-•01 3.032E-01 2.500E-02 4., 3 00E 00 8..673E-04 6,.72 OB-04

6..9008--01 3.096E-01 2.238E-02 4.,3 BOB 00 6..722E-04 6., 3938-04

7,.1001--01 3.04 3E-01 2.183E-02 4.,4601 00 5..961E-04 6..0018-04

7,.3001--01 2.923E-01 2.227E-02 4.,540E 00 6..942E-04 5,.789E-04

7.. 500B--01 2.771B-01 2.148E-C2 4..630E 00 5., 409E-04 5..998E-0U

7,.700E-•01 2.627E-01 2.1 161-02 4.,7308 00 1,. 163E-04 6,.167E-04

7..900E--01 2.568E-01 1.926E-C2 4.,8301 00 2.,5828-04 6.. 324E-04

8 .100E--01 2.518E-01 1.9011-02 4.,930E 00 1,.057E-03 6,. 013E-04

8..300E--01 2.402E-01 1.967E-02 5..030E 00 1.,O48E-03 5., 875E-04

8,.500E-•01 2.316E-01 2.034P-02 5. 1301 00 1,.061E-03 5..952E-04

P. ,.700E--01 2.322E-01 ;. 1651-02 5..230E 00 6., 098E-04 5.,819E-04

8 .9008-•01 2.363E-01 2.080E-O2 5., 3 30E 00 3,. 659E-04 5,.731E-04

9.. 1O0E-•01 2.415E-01 2.025E-02 5..4 301 00 2., 204E-04 5.,673E-O0

9 ,.300E--01 2.526E-01 1.869E-02 5., 5 30E 00 2..327E-04 5,.636E-04

9..5008--01 2.658E-01 2.062E-02 5.,6308 00 3.. 326E-04 5.. 268E-0U

9.. 700E--01 2.708E-01 1.9851-02 5.. 7 30E 00 2..947E-04 5., 113B-04

1 ,.0008 00 2.619F-01 2.1118-02 5.,8 301 00 2,. 254E-04 5,.001E-04

1..0408 00 2.442E-01 2.0518- C2 5..930E 00 4.. 0748-04 4..6998-04

1 ,.OBOE 00 2.232F-01 1.840E-02 6..0 301 00 7,. 166E-04 4.. 54 0E-04

1,, 120E 00 2.152E-01 1.733E-02 6.. 130E 00 8,.760E-04 4.. 433E-04

1 .. 160E 00 2.238E-01 1.703E-02 6., 2 301 00 6,. 746B-0U 4..164B-04

1..200E 00 2.3498-01 1.573B-C2 6.. 3 30E 00 3.. 240E-04 3..893E-04

1 ,.24 08 00 2.369F-01 1.6098-02 6., 440E 00 -1.. 704E-05 3,. 4 30E-04

1,, 280E 00 2.278E-01 1.8268-02 6..560E 00 -1..855E-04 3,,292E-04

1,. 320E 00 2.151E-01 1.7 4 2E-02 6.,6801 00 -9.. 103E-O5 3,.045E-04

1.. 360E 00 2.001E-01 1.7218-02 6,.BOOE 00 1..606E-04 2..5728-04

1,.400B 00 1.8738-01 1.7298-02 6..920E 00 3..552B-04 2., 139B-04

1,.4408 00 1.7761-01 1.510E-02 7,,0 40E 00 3.. 704E-04 1,. 86 2E-04

1,,4801 00 1.659E-01 1.460E- C2 7..1601 00 3..443B-04 1,.718E-04

1 ..520E 00 1 .5391-01 1.454E-02 7.,280E 00 3,•683E-04 1,.500E-04

1..5608 00 1.504E-01 1.3122-02 7,.400E 00 3.. 504E-04 1., 281B-04

1..6001 00 1.5108-01 1.137E-02 7.,520E 00 2.. C74E-04 1,.11 BE-04

1.,6408 00 1.46«E-01 1.088B-02 7..6408 00 3,. 173E-05 1..008E-04

1 ,, 680B 00 1.390E-01 1.030E-02 7.,7601 00 -5,. 527E-05 9.. 3 85E-05

1,,720E 00 1.320E-01 1.076E-02 7..8 90E 00 -3..649E-05 7..593E-05

1.,760B 00 1.229B-01 1.010E-02 8.,030E 00 2,. 312E-05 6..367E-05
i.,800E 00 1.133E-01 1.044E- C2 8,. 1 701 00 5.. 362E-05 5..827E-05
1..650B 00 1.023F-01 9.1 131-03 8., 3101 00 4 .. 94 3E-0 5 5,.'.81E-05

l.,9101 00 9.1 14E-02 7.765E-03 8.,4508 00 4..2408-05 5,.2948-05
1., 970B 00 8.8848-02 6.3978-03 8..590E 00 5.. 380E-05 4..893E-05

2,. 030E 00 7.732E-02 6. 1561-03 8..7301 00 8.. 150E-05 4..131E-05

2..0908 00 6.3478-02 6.330E-03 8,.870E 00 8,.734E-05 3..688E-05

2.. 150E 00 5.9511-02 5.081E-03 9., 0 10E 00 5,.613E-05 3 .606B-05

2.,2108 00 5.5898-02 4.6S5E-03 9,. 150E 00 2,. 084E-05 2..800E-05

2.. 270E 00 5.250E-02 4. 148E-03 9., 3008 00 5,. 1471-07 1 ,. 6 76B-05

2., 330E 00 4.937B-02 3.772E-03 9,.460E 00 2,.986E-07 1.. 347E-05
2..3908 00 4.858E-02 3.450E-03 9.. 6 20E 00 4.. 130E-06 1 -201E-05

2.,450E 00 «.4778-02 3.443E-C? 9,.780E 00 6..661E-06 9,•641B-06

2.,51 OB 00 3.819E-02 3. 172E-03 9.,9401 00 9,. 2B2E-06 9 . 162E-06

2., 5708 00 3.4838-02 3.037E-03 1,.010E 01 1,.2488-05 1,.0OOE-O5

2.. 6 30E 00 3.166E-02 2.586E-03 1,.026E 01 1..553E-05 1,.056E-05

2.,6908 00 2.837E-02 2.2501-03 1..0428 01 1 .?52B-05 1 .2 60E-05

2., 7S0B 00 2.718B-02 2.134E-03 1,.058E 01 1 ,.427E-05 1..380E-05

INTBGRATID DATA

PHOTON ENIRGT INT1RVAI

(HIV)

3.0001-01 -

4.0001-01 -

5.0001-01 -

6.0001-01 -

7.0001-01 -

8.0001-01 -

1 .000! 00 -

1.200! 00 -

1.400! 00 -

1.600! CO -

1.600! 00 -

2.000! 00 -

2.500! 00 -

3.000! 00 -

3.500! 00 -

4.000! 00 -

4.5001 00 -

5.000! 00 -

6.000! 00 -

7.000! 00 -

8.000! 00 -
9.000! 00 -

4.0001-01

5.0001-01

6.0001-01

7.0001-01
8.0001-01

1.000! 00

1.200 1 00

1.400! 00

1.600! 00

1.800! 00

2.000! 00

2.500! OC

3.0001 00

3.500! 00

4.000! 00

4.5001 00

5.000! 00

6.0001 00

7.0001 00

8.0001 00

9.0001 00

1.0001 01

X-SICTTCN

(B/SR)

5.0831-02

6.4261-02

8.3311-02

3.1501-02

2.7861-02

4.9781-02

4.6081-02

4.3691-02

3.2641-02

2.6911-02

1.9101-02

2.7881-02

1.3791-02

4.8571-03

7.5081-04

3.2531-04

2.7651-04

5.0161-04

2.8041-04
1.808 8-04

5.6191-05

1.0231-05

1RRCR

(B/SR)

7.6361-03
5.664 1-03

3.4741-03

2.7241-03

2.1251-03

4.0281-03

3.6701-03

3.4251-03

2.8751-03

2.1121-03
1.6071-03

2.2931-03

1.1021-03

5.4801-04

3.4391-04

3.1691-04

3.035E-04

5.4541-04
3.3901-04

1.2281-04

4.9651-05
1.6341-05
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DEFERENTIAL CBOSS SECTIONS FOR GAHHA SAT PRODUCTION IN AU. THE FIRST SET
OF NOHBERS IS THE DOUBLY tIFFEBENTIAL CBOSS S1CTTON, NHILE THB SECOND SET IS THE
GAHHA RAT PRCDOCTION CROSS SICTICN FOP THE TESIGNATED GAHHA BAY ENEBGY INTEPVALS.
THIS SECOND SIT BBSULTS FFOH INTEGRATION OF THE DOUBLY DIFFERENTIAL DATA. THE
UNCEBTAINTIBS ABE GIVRN IN THE SAHE UNITS AS THE DATA AND DO NOT INCLUDE AN BSTI-
HA'ED 10 P1BCINT ERHOB IN ABSOLUTE NOPHAII 7.ATTON.

INCIDENT NBOTRON ENERGY = 4.00 TC 4.50 H!V ANGLE = 125 DEGREES.

10 TON ENERGY X-S1CTION 1PROR PHOTON ENERGY X SECTIOR ERROR

(HIT (B/SR/H1V) (E/SR/HEY) :HEV) (B/SR/HEV) (B/SR/HEV)

3 025! -01 7.0251-01 1. 149E-C1 2.810E 00 3 225E-02 2 825E-03

3 1751 -01 5.7121-01 1.026E-01 2.870E 00 3 026E-02 2 755E-03

3 3251 -01 6.7391-01 S.370E-C2 2.930E 00 2 772E-02 2 620E-03

3 4751 -01 7.5401-01 8.573B-02 2.990E 00 2 363E-02 2 409E-03

3 6251 -01 6.4451-01 8.833E-02 1.050E 00 2 2178-02 2 251E-03

3 775! -01 4.9261-01 8.323E-02 3.1101 00 2 2558-02 2 120E-03

3 925! -01 4.3091-01 7.861E-02 3.1808 00 2 1928-02 1 815E-03

4 100! -01 4.4181-01 7.750E- 02 3.2608 00 1 9658-02 1 7601-03

9 3001 -01 4.6921-01 7.592E-02 3.340B 00 1 6371-02 1 6321-03

4 500! -01 5.1691-01 7.187E-02 3.4208 00 1 3681-02 1 4021-03

4 700! -01 6.3718-01 6.857E-02 3.500E 00 1 1308-02 1 2431-03

4 900E -01 7.5688-01 7.14 5E-C2 1.5 808 00 7 673 8-0 3 1 1241-03

5 100B -01 8.6401-01 7.6791-02 3.660E 00 5 219E-03 1 150E-03

5 3001 -01 9.9351-01 6.3831-02 1.740E 00 4 517E-03 9 2561-04

5 500! -01 1.022E 00 4.4261-02 3.820E 00 3 88OE-0 3 8 242E-04

5 7001 -01 6.802E-01 3.6 21B-02 1.9 00E 00 3 183E-03 8 234E-04

5 9001 -01 6.565B-01 3.598B-02 1.980E oo 2 6748-03 7 846E-04

6 100! -01 4.605E-01 3.679E-02 4.060E 00 2 2471-03 7 583E-04

6 3001 -01 3.475E-01 3.843E-02 4.1 40E 00 1 9101-03 6 941E-04

6 500! -01 3.075E-01 3.4991-02 4. 220E 00 1 4821-03 6 795E-04

6 7001 -01 3.0941-01 3.2191-C2 4.3 008 00 9 0591-04 7 105E-04

6 900! 01 3.2211-01 3.031E-02 4.380E 00 3 8471-04 6 953E-04

7 1001 -01 3.219E-01 2.917E-02 4.4 60E 00 1 4951-04 6 857E-04

7 3001 01 3.140E-01 2.869E-02 4.540E 00 2 464E-04 6 818E-04

7 500! -01 3.082E-01 2.6208-02 4.630E 00 4 917E-04 6 361E-04

7 700! -01 2.986E-01 2.4528-02 4.730E 00 5 878E-04 6 431E-04

7 900! -01 2.869E-01 2.3 15E-C2 4.830E 00 5 7431-04 6 351E-04

8 1001 01 2.770E-01 2.277E-02 4. 9 SOB 00 3 603E-04 6 142E-04

8 3001 -01 2.665E-01 2.223E-02 5.030E 00 2 3091-09 6 075B-04

8 500! 01 2.5791-01 2.296E-02 5.130E 00 4 949E-04 6 034B-04

6 .7001 01 2.544E-01 2.498E-02 5. 230E 00 9 106E-04 5 826E-04

8 9001 -01 2.5541-01 2.4 16E-C2 5.3 108 00 9 340E-04 5 812E-04

9 1001 01 2.5631-01 2.442B-02 5.4308 00 6 450E-04 5 793E-04

9 3001 -01 2.579E-01 2.264B-02 5.5308 00 4 407E-04 5 456E-04

9 500! -01 2.642E-01 2.623E-02 5.6308 00 5 161E-04 5 5538-04

9 7008 -01 2.745E-01 2.4608-02 5.730E 00 7 3611-04 5 3068-04

1 0008 00 2.8481-01 2.567E-02 5.830E 00 7 4551-04 4 9 308-04

1 0408 00 2.6821-01 2.3e2E-02 5.930E 00 4 5971-04 4 5958-04

1 0808 00 2.3751-01 2.249E-02 6.0308 00 1 3741-04 4 5036-04

1 1208 00 2.3461-01 2.193B-02 6.130E 00 4 3001-05 4 419B-04

1 1608 00 2.5291-01 2.071E-02 6.230! 00 1 0781-04 4 271B-04

1 2008 00 2.5551-01 2.034E-02 6. 3 30! 00 1 7561-04 4 076B-04

1 2408 00 2.4891-01 2.188E-02 6.9401 00 1 7401-04 3 6278-04

1 26 CI 00 2.4601-01 2. 319E-02 6.560! 00 1 569E-04 3 256E-04

1 3201 00 2.3 551-01 2.194E-C2 6.6 801 00 1 8611-04 2 983E-04

1 360! 00 2.3121-01 2.105E-O2 6.8 00! 00 2 3991-04 2 8921-04

1 4001 00 2.2451-01 2.151B-C2 6.9 201 00 2 6291-04 2 4291-04

1 44 01 00 2.0071-01 2.059E-02 7.040! 00 2 6031-04 1 9281-04

1 480! 00 1.8701-01 1.910E-02 7.160! 00 2 8361-04 1 8361-04

1 5201 00 1.8621-01 1.709E-02 7.280! 00 3 086E-04 1 7751-04

1 5601 00 1.6091-01 1.5871-02 7.400E 00 2 650E-04 1 3721-04

1 6001 00 1.7541-01 1.4911-02 7.520E 00 1 551E-04 1 1561-04

1 6401 00 1.7021-01 1.4581-02 7.640E 00 7 010E-05 1 1478-04

1 680! 00 1.6311-01 1.4071-02 7.780E 00 2 861E-05 1 0778-04

1 7201 00 1.560F-01 1.4341-02 7.690E 00 1 0131-05 6 5958-05

1 760! 00 1.4 751-01 1.3021-02 8.030E 00 3 1191-06 6 6878-05

1 800! 00 1.3641-01 1.3391-02 8.170! 00 7 504E-06 6 435E-05

1 8508 00 1.2221-01 1.2 521-C2 8.310E 00 4 120E-05 6 293E-05

1 910E 00 1.0911-01 9.9781-03 8.450! 00 5 288E-05 5 129B-05

1 970B 00 1.0101-01 1.0 001-02 8.5908 00 4 113E-05 4 708E-05

2 0308 00 9.5041-02 9.4991-03 8.730E 00 2 244B-05 4 254E-05

2 0908 00 8.7021-02 8.652I-C3 8.870E 00 9 523E-06 3 964E-05

2 1508 00 7.6841-02 7. 2121-03 9.010E 00 1 480E-05 3 4941-05

2 2108 00 6.7771-02 6.5961-03 9.150E 00 2 360E-05 3 508E-05

2 2708 00 6.0511-02 6.OC5E-03 9.30OE 00 2 828E-05 3 204E-05

2 33CB 00 5.7421-02 5.7561-03 9.460! 00 2 543E-05 2 5218-05

2 390B 00 5.5951-02 4.623E-03 9.620E 00 1 452E-05 2 5701-05

2 450B 00 5.3661-02 4.614E-01 9.780E 00 1 108E-05 2 5151-05

2 510E 00 5.0871-02 3.618E-C3 9.940E 00 9 275E-06 1 7561-05

2 5701 00 4.355E-02 3.856E-03 1.010E 01 1 0991-05 1 2851-05

2 630E 00 3.6411-02 3.712E-03 1.0261 01 1 152E-05 1 1071-05

2 690! 00 3.4441-02 3. 352E-03 1.0421 01 9 889!- 06 1 1351-05

2 7501 00 3.4201-02 2.962E-03 1.05BE 01 8 875E-06 1 1311-05

INTEGRATED DA'A

PHOTON INIRGT [NTRRVA1 X -SBCTION 1BROR

HIV) IB/SR) (B/SR)

3 000! -01 _ 4 0001- 01 6 025E-02 9 1201-03

4 0001 -01 - 5 0001- 01 6 051E-02 6 9821-03

5 000! -01 - 6 0001- 01 9 623E-02 4 1421-03

6 0001 01 - 7 0001- 01 3 510B-02 3 4571-03

7 000! -01 - B 0001- 01 3 0588-02 2 6381-03

8 0001 -01 - 1 000! OC 5 294E-02 4 8021-03

1 000! 00 - 1 200! 00 5 045E-02 4 4711-03

1 200! 00 - 1 4001 oc 4 80BE-02 4 3471-03

1 400! 00 - 1 600! 00 3 811E-02 3 6351-03

1 6001 00 - 1 8001 00 3 1748-02 2 8001-03

1 8001 00 - 2 000! 00 2 2621-02 2 1991-03

2 000! 00 - 2 500! 00 3 4301-02 3 2561-03

2 5001 00 - 3 000 1 00 1 7311-02 1 5761-03

3 000! 00 - 3 5001 oc 9 3531-03 8 9021-04

3 5001 00 - 4 0001 00 2 5421-03 4 8491-04

4 OOOI 00 - 4 500! 00 6 1891-04 3 5321-04

4 500! 00 - 5 0001 00 2 2741-04 3 1951-04

5 0001 00 - 6 C001 00 6 1131-04 5 5081-04

6 000! 00 - 7 OOOI 00 1 7121-04 3 5028-04

7 OOOI 00 - 8 0008 00 1 6101-04 1 3481-04

8 OOOI 00 - 9 000! 00 2 5451-05 5 1931-05

9 OOOI 00 - 1 OOOI 01 1 8611-05 2 7571-05
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DIFFEBENTIAL CROSS SECTIONS FOR GAHHA BAY PBODUCTTON IN AU. THE FIRST SIT

OF NUHBtBS 15 THE DOUBLY DIFFERENTIAL CBCSS SECTION, NHTLE THE SECOND SET IS THB
GAHHA HAT PBCDDCTICN CBCSS SFCTICN FOB TPE tESIGNATED GAHHA RAY ENERGY INTERVALS.
THIS SECCND SIT RESULTS FBOH INTEGRATION OF THB DOUBLY DIFFERENTIAL DATA. THE
UNCERTAINTIES ABB GIVEN IN THF SAHE UNITS AS THE DA'A AND OO NOT INCLUDE AN 8STI-
HATED 10 PEHCINT EFR^R IN ABSOLDTE NO»HA II ? ATIOH.

INCIDENT NEOTPON ENERGY = 4.50 TC 4.98 HEV. 125 DEGREES.

PHOTON BNFRGT X-SECTION EPROB FHOTON ENERGY X-SEC^ION ERROR

(HEV)
3.025E-01
3.175B-01

3.325E-01
3.4758-01

3.625B-01

3.775E-01

3.9258-01

4. 1008-01

4.3008-01

4.5008-01

4.7008-01

4.9008-01

5. 100B-01

5.300E-01

5.500B-01

5.700E-01

5.900B-01

6. 100E-01
6.3001-01
6.5O0E-01

6.700E-01

6.9001-01

7. 100E-01
•'.300F-01

7.500E-01

7.700E-01

7.900E-01

8.100E-01

8.300E-01

8.500E-01

8.7008-01

8.9001-01

9. 100E-01

9. 300E-01

9.5008-01

9.7008-01

1.000E 00
1.040E 00

1.080B 00

1. 1201 00

1.160E 00
1.200E 00

1.2UCB 0 0

1.2808 00

1.320E 00
1.360E 00

1.400E 00
1.440E 00

1.4801 00

1.520E 00
1.56 08 00

1.6 008 00

1.6408 00

1.660E 00
1.7208 00

1.760B 00
1.800F 00

1.850E 00

1.910E 00

1.970E 00

2.O30E 00

2.0908 00
2.150E 00

2.2108 00

2.270E 00

2.330E 00

2.3908 00

2.4508 00

2.510E 00
2.5708 00

2.630E 00
2.69C8 00

2.7508 00

tB/SR/HBV) IB/SR/HEV)
8.509E-01

7.0011-01

6.277E-01

6.5441-01
6.659E-01

6.020E-01

5.0141-01

4.4848-01

4.8511-01

5.232E-01

6.0571-01

6.854B-01

8.3181-01

1.0251 00

1.062E 00

9.4031-01

7.3631-01
5.326E-01

4.058F-01

3.5998-01

3.5088-01
3.4448-01

3.3678-01

3.360E-01

3.37BE-01

3.252E-01

3.032E-01
2.871E-01

2.769E-01

2.614E-01

2.4348-01

2.412E-01
2.5628-01

2.716E-01

2.790E-01
2.B34E-01

2.916E-01
2.897E-01

2.578E-01

2.334E-01

2.5798-01
2.6731-01

2.743E-01

2.7918-01

2.601E-01
2.451E-01

2.481E-01
2.319E-01

2.077E-01

2.0211-01
2.047E-01

2.005E-01

1.869B-01

1.7701-01
1.723B-01

1.6 6«E-01
1.5 801-11

1.465E-01

1.299E-01

1.1648-01

1.0941-01

1.0038-01
9.599E-02

8.819E-02

7.6698-02

7.322B-02
7.035E-02

6.7568-02

6.2921-02
5.679E-02

5.229E-02
4.689E-02

4.261F-02

1. 1448-01

1.109E-01

1.1 11E-01

1.073E-01

1.095E-01

9.8111-02

9.2408-C2

9.2751-02

P. 392E-02

P. 1691-02

7.7391-02

P.6731-C2

9.561E-02

7.8091-02

5.4201-02
4.2881- 0?

4. 1631-02

4.238E-02

4.4031-02

4.O19E-02

3.685E-02

3.316E-02
3.?49E-02
3. 158E-02

2.9738-02
2.8671-02

2.742B-C2

2.705E-02

2.7328-02
2.R28B-02

2.9928-02

2.9591-02

2.886E-02

2.656E-02

2.964E-C2
2.8601-02
3.0041-02

2.889E-02

2.6178-02

2.4641-02

2.3498-02
2.3 16E-02

2.401E-02

2.751B-C2

2.720E-02

2.6738-02
2.5798-02

2.4521-02

2.27C8-C2

2.0568-02
1.9481- C2

1.811E-02

1.724B-C2

1.7^28-02

1.1768-02

1.6991-02
1.6718- C2

1.377E-02
1 .379K- 02

1.243E-C2

1. 1 248-02

1.001E-02
9.0591-03

P.155E-C3

7.921B-03

7.056E-C3
6.1881-03

6.0C9E-03

5.550E-03
5.0071-03

4. 655E-0'
4. 1741-03

3.7ip*-0?

tHEV)
2.810E 00

2.8708 00

2.9308 00

2.990E 00

3.050E 00

3. 1108 00

3.180E 00

3.260E 00

3.3401 00

3.4208 00

3.5001 00

3.5S0E 00
1.6601 00

3.740B 00

3.820E 00

3.900* 00

3.9801 00

4.060E 00

4. 140E 00

4.220E 00

4.300E 00

4.3805 00

4.4601 00

4.540E 00

4.6308 00

4.730E 00

4.830E 00

4.930E 00

5.030E 00

5. 1301 00

5.230E 00
5.3301 00

5.430B 00

5.5 301 00

5.630E 00
5.7308 00

5.830E 00

5.930E 00

6.0308 00

6.1308 00

6.2301 00
6.3308 00

6.4401 00

6.560E 00
6.680E 00

6.800E 00
6.9208 00
"J.040F 00

7.1608 00

"*.290E 00

7.400E 00

7.5208 00

1.6408 00

7.7601 00

7.890E 00

8.0301 00
8.170E 00

8. 310B 00
9.450E 00

8.5908 00
8.730E 00

8.870E 00
9.0101 00

9.150E 00

9.3 001 0 0

9.4601 00
9.6 208 00

9.7808 00

9.940E 00
1 .0108 01

1.026E 01

1.042E 01
1.058E 01

tB/SP/HlV) IB/SP/H1V)
. 0498-02

3.478E-02

2.849E-02

2.768E-02
2.8^78-02

2.756E-02

2.538E-02

2. 143E-02

1.9698-02

1. B67E-02

1.595E-02

1.324E-02
1. 121E-02

1. 138E-02

1.C85E-02

7.849E-03

5.719F-03

5.4781-03

5.C58E-03

i.787P-03

2.627F-03

2. 102E-03

1.884F-03

1. 5921-03

1.1241-03

c.433E-04

4.5021-04

8. C821-04

9.818E-04

8.J70E-04

8.373E-04

9.'37E-04

7.536F-04

1.681E-04

-2.9691-04

-2.588E-04

1.471E-04

5.449E-04

7.6311-04

7. 1168-04

4.393E-04

1.302E-04

- 3.5781-05

1.398F-05
1.C86B-04

1.784E-04

2.397E-04

2.979E-0U

2.723E-0U

2.1988-04

1 .957E-04

1. 695E-04

1.121E-04

4. 140E-05

1.2578-05

1.377E-05
3. 067F-05

5. 177E-05
6.706E-05

7.8648-05

8.200E-05

6.412E-05
3. '63E-05

1.255E-05

4.018E-06

1.72 IE-0 6

1.523E-06

3.418E-06

7. 256E-06
1. 109E-05

1.545E-05

1.606E-05

1 .439E-05

3.816E-03

3.437E-03

"».408E-03

3.074F-03
2.71H-03

2.716E-03

2.354E-03

2.1498-03
2. 2248-03

1.8901-03

1.879E-03

1.580E-03

1.569E-03

1.414E-03

1.342E-03

1.2U3E-03

1 . 1971-03

1.092E-03
9.320E-04

8.283E-04

8.4 07F-04

7.440E-04

7.121E-04

7.107E-04

7.045E-04

6.814E-04

6.532E-04

6.316B-04

6.316E-04

6.679F-04

6.931E-04

6.787E-04

6.461E-04
6.2601-04

5.967E-04
5.567E-04

5.644E-04

5.457B-04

5.2 59E-04

4.588E-04

4.10 3E-04
3.945E-04

3.856E-04

3.475E-04

3.136E-04
2.7 09E-04

2.400E-04

2.268E-04

1.917E-04

1.572E-04
1.3858-04

1.188E-04

1.0558-04

8.8778-05

7.291E-05

6.2428-05
5.685E-05

5.1 14E-05

4. 4 68 E-0 5

4.242E-05

3.559E-05

3.230E-05
2.658F-05

1.7151-05
1.342E-05

1. 187E-05
1.121E-05

1. 1651-05

1.12 4E-05
9.429E-06

1.096E-05

1.351E-05
1.466E-05

INTEGRATED DATA

PHOTON ENIPGT INT1RVAI
tHIV)

-SECTION

:b/sr)
ERROR

(B/SP)

3.0008-01 - 4.000 8-01 6.460»-02 1.07*1-02
4.OO0F-01

5.000B-01
6.0008-01

7.000F-01

8.0008-01

1 -OOOE 00

1.2008 00

1.400F 00

1.600E 00
1.eooF oo

5.000F-01

6.000 1-01

7.0001-01
8.000F-01

1.000E 00
1.200 1 0 0

1.400E OC

1.600F 00

1.8008 00
2.0001 00

2.500E 00

3.0008 00
1.500E 00

4.0008 00

4.500E 00

5.OOOE 00

6.0008 00
7.000F 00

8.OOOE OC

9.OOOE 00

1.000B 01

6.032E-02

1.0198-01

4.0038-02
3.279E-02

?.3808-02

5.2711-02

5.2681-02

«.2778-02

3.525E-02
2.669E-02

4.218E-02

2.1721-02

1.141E-02

5.327E-03

1.7B9B-03

4.382F-04
4.5968-04

2.5728-04

1.5298-04

5.650E-05

6.972E-06

7.9951-03

4.9458-03

3.939E-03
3.0008-03

5.702E-03

5. 1861-03

5.210E-03

4.369E-03

3.4741-03
2.742F-03

4.052E-03

2.038E-03
1 .151E-03

7.172E-04

4. 351E-04

3.366E-04

6.1918-04

3.5948-04

1.3131-04

4.4668-05

1 .366E-01;

.OOOE 00

2.5008 00

3.OOOE 00

3.500E 00

4.OOOE 00

4.500E 00

5.OOOE 00

6.OOOE 00

7.000F 00

8.OOOE 00

9.000F 00
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DI11IRINTIAL CROSS S1CTIONS »0R GAHHA RAY PRODUCTION IN AO. TH! FIRST SIT
CF NUHBIRS IS TH! DOUBLY DIFFFR1NTIAL CRCSS S1CTION, NHILI TH! 5ICOND SIT IS 'HI
GAHHA RAY PRCDOCTION CROSS SICTICN FOR TH! tISIGNATED GAHHA RAT ENERGY INTEPVALS.
THIS SECCND SET RESULTS FROH INTEGRATION OF THE DOUBLY DIFFERENTIAL DATA. THE
UNC1RTAINTI1S ARI GIV1N IN TH! SAH! UNITS AS THE DATA AND DO NOT INCLODE AN ESTI-
HATED 10 PERC1NT ERROR IB ABSOLOTR N0RHAIIZA1I0N.

INCIDENT NBOTRON ENIRGY = 4.98 TC 6.00 HEV. ANGLE = 125 DEGR11S.

PHOTON ENERGY X-SECTION ERROR FHOTON ENERGY X-SEC'ION ERROR

(HIV)
3.0251-01

3.1751-01
3.3251-01

3.4751-01

3.6251-01

1.7751-01
3.9251-01

4. 1001-01

4.300E-01

4. 500E-01

4.700E-01
4.9001-01

5.10CI-01

5.3001-01

5.500E-01

5.700E-01

5.900E-01

6.100B-01

6.3OOE-01

6.500B-01
6.700E-01

6.900E-01

7. 100E-01

7.3001-01

7.5001-01
7.7001-01

7.9001-01

8.1001-01

8.3001-01

8.5001-01

8.7001-01

8.9001-01

9.1001-01

9.3001-01
9.5001-01

9.7001-01

1.0001 00

1.040! 00

1.08 CI 00

1. 120! 00

1.1601 00

1.20C! 00
1.2401 00

1.28 0! 00

1.3201 00

1.360! 00

1.4001 00

1.4401 00

1.4801 00

1.5201 00

1.5601 00

1.600! 00

1.640! 00

1.6801 00

1.720! 00

1.760! 00
1.8001 00

1.8508 00

1.910B 00

1.970E 00

2.010! 00

2.090B 00

2.150! 00

2.210! 00
2.270! 00

2.330! 00

2.390! 00

2.4501 00

2.510! 00

2.570! 00

2.630! 00

2.6901 00
2.750! 00

(B/SR/HIV) JE/SF/HEV)
.616E-01

7.7331-01

6.7731-01

6.916E-01

7.401E-01

7.0191-01

5.8721-01

5.019E-01

4.9851-01

5.0381-01

5.5801-01

6.5241-01

7.9041-01

1.0191 00

1.1701 00

1.080! 00

8.605E-01

6.613E-01
5. 1231-01

4.099E-01
3.6551-01

3.6541-01

3.7011-01

3.6521-01
3.5991-01

3.5071-01

3.3311-01

3.094E-01

2.896E-01
2.796E-01

2.7031-01

2.6491-01

2.6791-01

2.7861-01
2.8a5!-01

2.9221-01

2.9891-01

3.0621-01

2.7891-01

2.6461-01

2.7061-01

2.7871-01
2.9191-01

2.9451-01

2.8711-01

2.7671-01

2.6251-01

2.4551-01

2.3101-01

2.2301-01
2.1401-01

2.075E-01
2.1221-01

2.109'-01

1.9711-01

1.8581-01
1.7651-01

1.6331-01

1.5351-01

1.393E-01

1.331F-01
1.230E-01

1.135E-01

1.105E-01

1.0661-01

1.0181-01

9.7721-02

9.0731-02

8.1588-02

7.8458-02
6.956E-02

6.160E-02
5.904E-02

1.567E-01

1.4068-01

1.332E-01

1.237E-01

1.2108-01
1.1151-01
1.063E-01

1.045E-C1

1.0181-01

9.9911-02

9.581E-02

1.1001-01

1.2561-01

1.0161-01
6.467E-02

5.0641-02

4.7771-02

4.7991-02

5.1641-02

4.843E-02

4.424E-02

3.943E-02

3.813E-02

3.765E-02

3.463E-02
3.3051-02

2.220E-02

3.209E-02

3.222E-02
3. 336"-02

3.4591-02

3.394E-02

3.490F-02

3.255E-C2
3.6711-02

3.404E-02

3.486E-02

3.176E-C2
3.0081-02

2.8021-02

2.6431-02

2.7281-02

2.9041-02

3.2801-02

3.076I-C2

1. 1831-02

3.1601-02

2.921F-02

2.7321-02

2.658F-02

2.5401- C2

2.280E-02

2.2 4 01-02

2.145E- C2
2.2531-02

2.1 241-C2
2. 122F-02

1.921E-02
1.7371-02

1.6701-C2

1.4761-02
1.4061-02

1.2725-02

1.1991-02

1.070E-02

9.1361-01

e.5271-01

7.730E-03

7.901E-03

7.1695-03
6. 6 16E- 03

6.1271-03
5.442E-03

(HIV)
2.610E 00

2.870E 00

2.930E 00

2.990! 00

3.050! 00

3.110! 00

3.180! 00

3.260E 00

3.340! 00

3.420E 00

3.500E 00

1.580E 00

1.660! 00

1.740E 00
1.820! 00

3.90OE 00

3.980E 00
4.060E 00

4.140E 00

4.220! 00

4.300E 00

4.380E 00

4.460! 00

4.540E 00

4.630B 00

4.730E 00

4.830E 00

4.930E 00

5.0 3OE 00

5.130! 00

5.2301 00

5.330! 00

5.4 301 00

5.530! 00
5.6301 00

5.730! 00

5.8 30! 00

5.9301 00

6.010E 00

6.1 10! 00

6.230E 00

6.330! 00

6.440! 00

6.560! 00

6.6 80E 00

6.800E 00

6.920E 00

7.090E 00

7.160E 00

7.260E 00

7,400! 00

7.520E 00

7.640E 00

7.760E 00

7.890! 00

8.030! 00

8.170! 00

8.310E 00

8,450! 00

8.590E 00

8.730! 00

8.870E 00

9.0 10E 00

9.150E 00
9.30OE 00

9.460E 00

9.620E 00

9.780! 00

9.940E 00

1.0101 01
1.026! 01

1.042! 01
1.0588 01

JB/SR/HBV) (B/SB/H1V)

5.7261-02
5.397E-02

5.017E-02

4.695E-02

4.373E-02
4.047E-02

3.764E-02

3.2811-02

2.664E-02

2.370E-02

2.206E-02
1.982E-02

1.711E-02

1.5128-02

1.3421-02

1.2641-02

1.240E-02

1.06 61-02

8.681E-03

8.522E-03

7.903E-03

6.556E-03

5.693E-03

5.341E-03

4.770E-03
4.5821-03

4.5821-03

3.6881-03

2.5111-03

1.9321-03

1.635E-03

1.324E-03

1.097E-03

1.014E-03
9.023E-04

7.723E-04

6.696E-04

7.025E-04
6.752E-04

5.202E-04

2.796E-04

4.329E-05

-7.234E-05

7.7331-06

2.497E-04

3.631E-04

3.345E-04
2.136E-04

1.285E-04

9.961E-05

1.213E-04

1.441E-04

1.099E-04

3. 119E-05

-1.482E-05

1.632E-05

8.344E-05

9. 4761-05
5.S54E-05

2.8061-05

3.7321-05

4.654E-05

3.113E-05

1.0138-05
1.2781-06

1.459E-05
3.218E-05

3.894E-05
3. 1071-05

2.119E-05
1.5731-05

1.043E-05
7.079E-06

.128E-03

4.818E-03

4.360E-03
4. 14 0E-01

3.632E-03

3.482B-03

3.178E-03

2.910E-03
3.009E-01

2.424E-01

2.297E-01
2.173B-03
2.005E-03

1.913E-03
1.763E-03

1.629E-03

1.526E-03

1.3661-03

1.2971-03

1.2811-03

1.1921-03
1.1151-03

1.0941-03

1.0031-03

9.6121-04

8.8681-04

7.8491-04

7.8261-04
7.0541-04
6.7391-04

6.451E-04

5.R02E-04

5.706E-04

5.763E-04
5.566E-04

5.447E-04

5.039E-04

4.987E-04

4.761E-04
4.806E-04

U.498E-04

3.9111-04

3.7291-04

3.4191-04

2.8851-04

2.5831-04

2.3031-04
1.8461-04

1.6901-04

1.4 721-04

1.2151-04

1.0261-04

9.4975-05

9.2621-05

9.2611-05

7.4661-05

6.7071-05
6.6391-05

5.6221-05

5.1401-05

4.6521-05

4.2631-05

4.0741-05

3.5221-05
1.321E-OS

3.2251-05
2.712E-05

2.8171-05
2. 4701-05

1.7241-05
1.2211-05

1.2591-05
1.2031-05

INT1GPATID DATA

PHOTON INIRGY INTIRVAL X -SICTION IRROR

IHIV) (B/SR) (B/SR)

3 000! -01 _ 4 000! 01 7 1951-02 1 2621-02

4 OOOI 01 - 5 0001- 01 6 1521-02 9 5801-03

5 000! -01 - 6 0001- 01 1 1221-01 5 6541-03

6 OOOI 01 - 7 00OB- 01 4 6431-02 4 6461-03

7 000! 01 - 8 000 E- 01 3 5555-02 3 5171-03

8 OOOI 01 - 1 00OE 00 5 6751-02 6 7681-03

1 OOOI 00 - 1 200! 00 5 6351-02 5 9711-03

1 200! 00 - 1 400E oc 5 6951-02 6 177E-01

1 400! 00 - 1 600E 00 4 5891-02 5 413E-01

1 6001 00 - 1 600E 00 3 9981-02 4 3791-03

1 8001 00 - 2 OOOE 00 3 0921-02 3 6071-03

2 OOOI 00 - 2 500E oc 5 4331-02 5 5451-01

2 500! 00 - 3 OOOE 00 3 1011-02 2 8571-01

3 0001 00 - 1 500E 00 1 6511-02 1 5211-01

3 500! 00 - 4 OOOI 00 7 9551-03 9 4121-04

9 000! 00 - 4 5001 oc 4 0921-03 6 166E-04

4 500! 00 - 5 000! 00 2 2461-03 4 1631-04

5 000! 00 - 6 OOOI 00 1 2191-03 5 8091-04

6 000! 00 - 7 000" 00 2 4901-04 3 5331-04

7 000! 00 - 8 OOOI 00 9 5261-05 1 2201-04

8 000! 00 - 9 000! 00 5 3561-05 5 6081-05

9 0001 00 - 1 000! 01 2 1991-05 3 0901-05
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DI1FIRINT1AL CROSS STCTIONS FOP GAHHA FAT PRODUCTION IN AU. TH! FIRST SIT

OF NUBBINS IS TH! COUBLY DIFF1R1NTIAL CROSS S1CTION, NHIL! TH! SECOND SET IS TH!
GAHHA RAY PRODUCTION CROSS SICTICN FOP TH! CISIGNATID GAHHA RAY INIRGY INT1RVALS.

THIS S1COND SIT R1S0LTS FROH INTIGRATION OF TH! D9UBLY DIFFBF1NTTAL DATA. TH!

UNC1RTAINTI1S AR! GIYIN IN THE SAHE UNITS AS THE DATA AND DO NOT INCLUDE AN 1STI-
HAT1D 10 PERC1NT ERROR IN ABSOLDTE NOPHA112ATION.

INCIDENT NE0TPON ENERGY = 6.00 TO 7.01 HEV. ANGLE = 125 DEGR11S.

PHOTON INIRGY X-S1CTION ERROR

(HIV)

1.025E-01

1.1751-01

3. 3251-01
1.4751-01
3.6251-01

3.775t-01

3.9251-01

4.1001-01

4.3001-01

4.5001-01

4.7001-01

4.9001-01

5.10C1-01
5.3001-01

5.5001-01

5.7001-01

5.9008-01

6.1001-01

6.3001-01

6.5001-01

6.7008-01

6.9001-01

7.1001-01
7.3001-01

7.5001-01

7.7001-01
7.9001-01

8.1008-01

8.3001-01

8.5008-01

8.7001-01
8.9001-01

9.1001-01

9.3001-01

9.5001-01
9.7003-01

1.0001 00

1.040! 00

1.080! 00

1. 1201 00

1.160! 00
1.200! 00

1.24C1 00

1.280! 00
1.320! 00

1.3601 00
1.400! 00

1.440! 00

1.4801 00

1.520! 00

1.560E 00

1.600! 00

1.640! 00

1.6801 00

1.720! 00

1.760! 00

1.800! 00

1.B50I 00
1.910! 00

1.9701 00

2.030! 00

2.090! 00

2. 150! 00
2.210! 00

2.270! 00

2.3301 00

2. 390B 00
2.450B 00
2.510! 00

2.5701 00

2.6301 00
2.6901 00

2.7501 00

IRROR

IB/SR/H1Y) JE/SP/H1V)

B.964E-01

7.5061-01

7.5311-01

8.2311-01
8.7191-01

8.3111-01
6.9361-01

5.3801-01

9.9331-01

5.2311-01

5.9361-01
6.9761-01

8.167^-01

1.022E 00
1.187! 00

1.139! 00

9.3011-01

6.968E-01

5.193E-01

4.192E-01

3.621E-01

3.869E-01
4.0001-01

3.961E-01

3.800E-01

3.582E-01

3.3001-01

3.0O6E-01

2.667E-01

2.922E-01

2.968E-01

2.8971-01
2.7691-01

2.7361-01
2.8721-01

3.0931-01

3.2921-01

3. 1311-01

2.6001-01

2.5931-01

2.6671-01

2.8931-01

3.0171-01

2.982t-01
2.9281-01

2.7651-01

2.6551-01

2.6191-01

2.467E-01

2.290E-01

2.235E-01

2.208E-01
2.159E-01

2.174E-01
2. 151E-01

1.980E-01

1.840E-01

1.8601-01
1.7791-01

1.5631-01

1.5271-01

1.4921-01

1.3641-01

1.2711-01

1.2491-01

1.1711-01
1. 1201-01
1.0741-01

9.9921-02
9.3701-02

8.6661-02
8.0531-02

7.5371-02

1.9631-01

1.7251-01

1.5561-01

1.4631-01

1.3971-01

1. 3141-01

1.2711-01

1.242E-01

1.255E-C1

1.213E-01

1.2431-01

1.4521- CI

1.7001-01

1.1941-01

8.2101-02

6.4691-02

5.678E-02
5.955E-02

6.473E-02

5.943E-C2
5.391E-02

4.979E-02
4.697E-02

4.543E-02

4.347E-02

4.138E-02

1.787E-02

3.724E-02

3.690E-02

3.726E-02

3.9905-02

3.956E-02

4.0011-02
3.8091-02

4.3 051-02

3.9991-02

4.1481-02

3.7731-02

3.6335-02

3.4 3 31-02

3.2361-02

3.2781-C2

3.324E-02

3.802E-02
3.661E-02

3.741E-C2
3.631E-02

3.580B-02

3.207E-02

3.101E-02
3.102E-02

2.912E-02

2.751E-C2
2.747E-02

2.735E-02
2.563E-02

2.6S8E-02

2.3401-02
2.2201-02

2.1721-02
1.9701-02

1.863E-02

1.6 671-02

1.6791-02

1.4611-02

1.3351-02
1.18BI-02
1.100E-02

1.074E-C2

1.0731-02

1.0C6I-02
5.2591-C3

8.599E-03

PHOTON 1NERGY X-SECTION
!HEV)

2.810! 00

2.870! 00

2.930! 00

2.990! 00

3.050E 00

1.110! 00

1.180! 00

1. 2601 00

3.3401 00

3.420! 00

3.500! 00

3.580! 00

1.660! 00

3.7401 00

3.8201 00

1.9001 00

1.9801 00

4.0601 00

4.140E 00

4.220E 00
4.30OE 00

4.380! 00

4.460E 00

4.540E 00

4.630! 00

4.7 30! 00

4.830E 00

4.930E 00

5.O30E 00
5. 130E 00

5.230! 00
5.3301 00

5.430! 00
5.5 30! 00

5.630! 00

5.730! 00

5.830! 00

5.930! 00

6.030! 00

6.130! 00

6.230! 00

6.3 30! 00

6.440! 00

6.560! 00

6.690! 00

6.800! 00

6.920! 00

7.040! 00

7.160! 00

7.2901 00

7.4001 00

7.520! 00

7.640! 00
7.760! 00

7.8901 00

4.0301 00
B.170E 00

8.310E 00
8.450E 00

8.590! 00
8.710! 00

8.8701 00

9.010! 00

9.150! 00

9.300! 00

9.460! 00

9.620! 00

9.780! 00

9.940! 00

1.010! 01

1.026! 01

1.042! 01

1.05BE 01

IB/SR/HEV) :B/SP/HEY)

.236E-02

7. 196E-02

6.8981-02

6.443E-02

6.329E-02

6.346E-02

5.906E-02

5.C28E-02

4.476E-02

4.OOOE-02

3.4561-02

3.3831-02

3.319E-02

2.902E-02

2.546E-02

2.272E-02

1.94 3E-02
1.717E-02

1.7181-02

1.7511-02

1.567E-02

1.3321-02

1.2601-02
1. 187E-02

1.028E-02

9.895E-03

1.008E-02

9.635E-01

9.0121-03
7.8961-03

6.431E-03

5.403E-03

5.3351-03

5.510E-03
5.402E-03

4.B39E-03

3.645E-03

2.655E-03

1.7051-03

1.074E-03
6.4531-04

3.553E-04

2.402E-04

2.157E-04

1.8051-04

2.0331-04

2.7761-04
2.5761-04

1.9891-04

1.054E-04

8.8201-05
1.3041-04

1.4691-04

9. 1171-05

1. 1551-05

-3.C011-05
1.545E-05

9.3671-05
1.399E-04

1. 199E-04
7.255E-06

2.9O0E-05
2.423E-05

2.637E-05

2.679E-05

1.635E-05
1 . 173E-05

1.162E-05
2.098E-05
1.826E-05

1.964E-05
1.7021-05

1.6481-05

8.2351-03

7.4351-03

6.7531-03

6.9051-03

6.235E-03
5.860E-03

5.038E-01

5.229E-03

4.527E-03

4.0111-03

3.7631-03

3.417!-03

3.1311-03

3. 1421-03

3.2171-03

2.9231-03

2.7441-03

2.4471-03
2.3581-03

2.2031-03

2.129B-03

2.045E-03

1.892E-03
1.8291-03

1.8571-03

1.8041-03

1.5371-03
1.4511-03

1.4581-03
1.312E-03

1.1931-01

1.0771-03
9.6861-04
9.1021-04

8.5101-04

7.1891-04

6.8021-04

6.310E-04

5.885E-04

5.227B-04

5.015E-04

4.798E-04

4.253E-04

3.516E-04

1.302E-04
3.059B-04

2.5511-04

2.216E-04

1.802E-04

1.561E-04

1. 370E-04

1.276E-04

1.176E-04

1.2061-04

1.1351-04

1.013E-04
9.859E-05

8.9861-05
7.515E-05

6.623E-05
6.048E-05

3.6588-05
2.797E-05

2.6 27E-05

2.2581-05

1 .997E-05
1.902E-05
1.948E-05

2.590E-05

2.364E-05
1.734E-05

2.065B-05

2.162E-05

INTEGRAT1D CATA

PHOTON ENERGY INTIRVAI X -S1CTION IRROR

HIV) (B/SR) (B/SR)

1 0001 01 _ 4 000! 01 7 9561-02 1 5021-02

4 OOOI -01 - 5 000! 01 6 7021-02 1 1801-02

5 .000! -01 - 6 OOOI 01 1 2131-01 7 3221-03

6 OOOI -01 - 7 0001- 01 4 8251-02 5 7541-03

7 000! 01 - 8 0001- 01 3 7251-02 4 3091-03

8 .000! -01 - 1 0001 00 5 9781-02 7 8481-03

1 000! 00 - 1 200E 00 5 7061-02 7 0991-03

1 200! 00 - 1 400! 00 5 7941-02 7 2421-03

1 400! 00 - 1 6001 00 4 8171-02 6 5411-03

1 600! 00 - 1 8C0E 00 4 1991-02 5 4251-03

1 800! 00 - 2 OOOE 00 3 4981-02 4 5681-03

2 000! 00 - 2 500E 00 6 3671-02 7 5931-03

2 500! 00 - 3 OOOI 00 3 9551-02 4 3691-03

3 0001 00 - 3 500E oc 2 5861-02 2 5201-03

3 5001 00 - 4 000! 00 1 4111-02 1 6791-03

4 000! 00 - 4 500t 00 7 8481-03 1 1001-03

4 500! 00 - 6 000! 00 5 1231-01 8 4041-04

5 000! 00 - 6 COO! oc 5 4871-01 9 6391-04

6 000! 00 - 7 000! 00 4 8121-04 4 0231-04

7 000! 00 - 8 000! 00 1 2131-04 1 4271-04

8 000! 00 - 9 000! 00 6 471E-06 7 2081-05

9 000! 00 - - 000! 01 1 9401-05 2 2401-05
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DIFFERENTIAL CROSS SECTIONS POP GAHHA FAY PRODUCTION IN AH. THE FIRST SIT

OF NDHBEPS IS THE DOUBLY DTFFERENTIAL CBCSS SECTION, WHIL" THE SICONC SET IS THE
GAHHA RAT PBCDDCTICN CBOSS SFCTICN FOR TH" TESIGNATED GAHHA RAY ENERGY INTERVALS.
THIS SECCND FIT RESULTS FROH INTEGPA7TCN 0» THE DOUBLY DIFFERENTIAL DATA. THE

UNCERTAINTIES ARF GIVEN IN TH"7 SAHF UNITS AS THF. II AT A AND DO NOT INCLUDE AN ESTI
MATED 10 PERCENT IRROR TN AB£OLCTF NOP HA II 7 ATI ON .

INCIDENT NEUTRON ENFPGT .01 TC 7.97 hev. 125 DEGREES.

PHOTON eNERGT

;hiv)
1.075E-O1

3. 175E-01

3.325E-01

1.475E-01

3.625E-01

1.7751-01

3.9258-01

4. 100E-01

4.3008-01

4.5008-01

4.700F-01

4.9008-01

5. 1001-01

5.3008-01

5.5001-01

5.7001-01

5.900P-01

6. 1008-01
6.3001-01

6.500E-01

6.7008-01

6.9001-01

7. 1008-01

7.3001-01

7.500E-01

I.7001-01

7.9001-01

8.100E-01

ft.3008-01

8.500E-01

8 .7008-01

8.9008-01

9.1008-01

9.300E-01

9.500F-01

Q.700E-M
1.0001 00

1.0408 00

1.08 01 00

1. 120E 00

1.16 0E 0 0

1.20CT 00

1.240E 00

1 .2801 00

1.1208 00

1.360Z 00

1.4008 00

1.4401 00

1.4808 00

1.5208 00

1.560F 00

1.600E 00

1.640E 00

1.6808 00

1.7208 00

1.760E 00
1.8008 00

1.8501 00

1.910E 00

1.970E 00

2.0308 00

2.0908 00

2.1508 00

2.210E 00

2.270E 00
2.330E 00

2.3908 00
2.45OS 0 0

2.510E 00
2.570? 00

2.630E 00

2.690E 00

2.7<;oe oo

FPOTON INFPHY X-SECTION 1BPORX-SECTICN

tB/SR/MFV)
8.166F-01

7.7171-01

8.8 181-01

9.179E-01

8.495E-01

7.6C8F-01

6.475F-01

5.309E-O1

5.8181-01

7. 1358-01

8.3568-01

9.433E-01

LOOS" 00

1.093E 00

1.115F 00

1.0288 00

8.0661-01

6.0161-01

4.8A61-01

4.463F-01

4.3238-01

4.2971-01

4.249»-01

4.0718-01

3.8098-01

3.519'-01

3.3308-01

3.242E-01

3.1628-01

3.O62F-01

2.9671-01

2.944E-01

2.970E-01

3.0COE-01

3.042F-01

3. 1081-01

3.172--01

2.923E-01

2.654F-01

2.754E-01

2.924E-01

3.035E-01

3.031E-01

3.067*-01

3. 1 371-01

3.021E-01

2.788F-01

2.6048-01

2.478E-01

2.371*-01

2.245E-01

2.194E-01

2.2498-01

2.2508-01

2.111»-01

1.9071-01

1.820E-01

1.8171-01

1.6958-01

1.6081-01

1.5 881-01

1.5431-01
1.432F-01

1.3111-01

1.1458-01

1.3861-01

1.3051-01
1.1938-01

1. 106E-01

1 .0268-01

9.418E-02

8.9351-02

8.8211-02

FFFQF
tP/SP/HEV)
2.2611-01

1.9181-01

1.78 IE-CI

1.661F-01

1.6681-01
1.525*-C1

l.*20»-01

1.4 811-01

1.5518-01

1.4328-01

1. 4 17F-01

1.742E- 01

2.0881-01

1. ft 6 88-01

9.679F-02

7.291E-02

6.7151-02
6.7^21-02

7. 1S8P-C2

6.762F-02

6.2481-C2

;hiv)
2.8101 00

2.870* 00

2.930E 00

2.990E 00

1.050E 00

3.110F 00

1.1R0F. 00

1.2608 on

1. 3 401 0 0

1.4201 00

3.5001 00

3.5801 00

1.660F 00

1.740E 00

3.820E 00

7.9001 00

1.9801 00

4.0608 00

4.140*! 00

4.2201 00

4.3 00B 0 0

4.380E 00

4.4608 00

4.540F 00

4.6301 00

4.730" 00

4.830" 00

4.9 10E 00

5.0308 00

5.1301 00

5.230F 00

5.3301 00

S.4301 00

5.5301 00

5.630E 00

5.7301 00

5.8308 00

5.910E 00

6.0 30E 0 0

6.130E 00

6.2301 00

6.3301 00

6.440S 00

6.5608 00

6.680E 00
6.80O" 00

6.9201 00

7.040E 00

7.160E 00

7.280E 00

7.400E 00

7.520? 00

7.640F 00

7.760F 00

7.8902 00

8.010E 00

9. 1701 00

8.310E 00

8.U501 00

8.5901 00

9.730E 00

8.H70F 00

9.010F 00

9.150* 00

<-.?0OE 00

9.460F, 00

9.620E 00

9.780E 00

9.940E 00

1 .010E 01

1.026F 01

1.0428 01

1.058E 01

tB/sp/Hiv) ;b/sb/hev)
8.370E-02

7.9C5E-02

7.626E-02

7. 100E-02

6,S25E-02

7. 166E-02

6.8191-02

6. 0R5E-02

5.568E-02

4.954E-02

4.7921-02

4.653E-02

4.406E-02

4.214F-0?

4.001E-02

3.B50F-02

3.552E-02

2.698E-02

2.295E-02

2.235E-02

2.461E-02

2.564E-02

2.512E-02

2. 3Q5E-02

2.219E-02

1. 984E-02

1 .770E-02

1.727E-02
1.723E-02

1.578E-02

1. 4158-02

1.259E-02

1.0301-02

9. 200E-01

6.478E-01

6.903E-03

5.651E-01

5.677E-0 3

5. 576E-03

5.044E-01

4.375E-03

3.4871-03

2. 104E-03

7.796E-04

2. 147E-04

3.544E-04

6.952E-04
7.7C7E-04

5.180E-04

2.S42E-04

2.295E-04

2.766E-04

3.093E-04

2.486E-04

1. 155E-04

-2. iges-oi

-7.389E-05
-3.280E-05

4.4328-05

1.086E-04

1. 153E-04

7.907E-O5

3. 36 2E-05

1 .739E-05
2.74UE-OS

3.492E-05

3.514E-05

3.6508-05
4.45P.E-0S

4.037E-05

3 .6905-05

2.344E-05
1.625F-05

1.060E-02

1 .0548-02

1.0058-02
9.777E-03

8.841E-03

8.242E-01

7.258E-01

7.300E-01

6.540F-03
6.866E-03

5.892E-03

5.532E-03

5.5438-03

5.279E-01

4.7581-03

5.0121-03

4.4Q5F-01

4.5241-01

4.275E-01

U.075E-03
4. 1961-03

1.9211-03

1.5891-03

3.337Z-03
3. 1081-03

2.B57E-03

2.989E-03

2.878E-03

2.573E-03

2. 40 5E-0 3

2.252E-03

2.01OE-O3

1.991E-03
2.013E-03

1 .692E-03

1.4728-03
1.393E-03

1. 260E-03

1 . 123E-03

1.028E-03

8.9701-04
8.0 37E-04

6.6178-04

6.256E-0U

5.326E-04

4.591E-04

4.172E-04

3.364E-04

2.881E-04

2.621E-04

2.1821-04

1 .7931-04

1.655E-04

1.7 31E-04

1.586E-04

1.193E-04

9.9211-05

1.029E-04
8.947F-05

7.1941-05

6.753E-05

6.515E-05

5.9328-05

=-.6898-05
S.2S51-OS

5.0401-05
4.10 IE-OS

4.397F-05
4.81 IE-OS

4.224E-05

2.909E-05

2.7918-05
3. 178E-05

5.524 -02

5.5241- 02

5.481F-02

!. 1 Cf P- 02

4. H40F- 02

0.608E- 02

4.1801-02

4.32C1-C2

4.229»-02
4.510F-02

4. 564F- 02

4.517E-02

4.4681-02

4.9361-02

4.6781-C2

4.7598-02

4.6651- C2

4.0021-02

3. 7978- 02

3.745F-02

3.795E-0?

3.922E- C2

4.1631-02

4.296E-02
4.232F-02

U.U57E-C2

3.950F-02

3.8P3E-02

3.8368-02

3.6Sei- C2

3. 4718-02

3.3 891-02
3.2291- C2

3.155F-02

3.1698-02

3.2321-02

2.9611-C2

2.6338-02

2.66UE-02

2.4418-02

2.192E-C2

2.0747-02

1.973E-02

1.B39E-02

1.705E-02

1.5461- C2

1.517P-02

1.4738-02

1.4748-02

1.1271-02

1.220F-02
1. 1531- C2

INT1GPATED DATA

PHOTON ENFPGT INTEPVUI J -S8C~TON "RBCP

|HFV) ;b/sr) (B/SP)

3 0008 -01 - 4 000 f 01 8 044E-02 1 731E-02

4 0008 01 - 5 C00E- 01 e 494E-02 1 3811-02

5 0008 01 - 6 000 8- 01 1 263F-01 8 0468-03

6 OOOE 01 - 7 .0008- 01 4 8168-02 6 514E-03
7 OOOE -01 - 9 000 F 01 3 795»-02 5 112E-03

8 OOOE 01 - 1 0CO1 oc 6 132E-02 9 0601-03

1 0001 00 - 1 200F 00 = 727E-02 8 1811-0 3

1 200E 00 - 1 4 001 00 6 07fiE-02 8 463E-03

1 400F 00 - 1 600 E 00 4 8708-02 7 725E-03

1 600E 00 - 1 8001 oc 4 2158-02 6 584E-03

1 800E 00 - 2 OOOE 00 3 4 318-0 2 5 569F-03

2 OOOE 00 - 2 500E OC e 8901-02 9 467F-01

2 500F 00 - 3 OOOE 00 4 406E-02 5 961E-03

3 0008 00 - 3 500F OC 3 054F-02 1 704F-03

3 500E 00 - 4 OOOE 00 ; 0951-02 2 599F-03

4 OOOE 00 - 4 500E 00 1 264E-02 2 056E-03

4 50 0E' 00 - 5 OOOF 00 9 9611-01 1 505E-O3

5 OOOE 00 - 6 OOOE oc 1 0351-02 1 8781-03

6 OOOE 00 - 7 OOOF 00 ; 248»-0 3 6 9 3 3F-04

7 OOOE 00 - fl 0001 00 3 197E-04 2 153E-04

8 OOOF 00 - 9 OOOF 00 j 144E-05 8 4748-05

9 000" 00 - 1 C001 01 3 2661-05 5 0041-05
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DIFFEPENTTAL CROSS SECTIONS »0P GAHHA PAT PRODUCTION IN AU. THE FIRST SET
0" HUHBIRS IS THE tOUBLT DIFFERENTIAL CRCSS SECTION, NHIIE THE SICONC SET IS THE
GAHHA RAY PPCDOCTICN CROSS SECTICN FOP TRF TESIGNATED GAHHA PAT ENERGY IHTEPVALS.
-HIS SECCND SIT RESULTS FROH INTEGPATION 0» THE DOUBLY DIFFEFPNTIAl DATA. THE
UNCERTAINTIES ARE GTVFN IN TRF SAHF UNITS US THE DATA AND DO NOT INCLUDE AN ESTI-
FA-BD 10 PEBCENT ERROR IN ABSOLUTE NO»HAL 17ATION.

INCIDENT NEUTRON ENFRGT ~ 7.97 TC 9.02 HEV. 125 tEGRlES.

PHO'ON ENERGY X-SECTION FHOTOH ENERGY X-SECTION

(HEV]1 (B/SR/HEV) {B/SR/H1 V) I HIV) IB/SR/HEV) ;b/sr/nev)

3 .0258-•01 8..458E-01 2.25PE-C1 2,,8108 00 8. 906E-02 1, 332E-02

3.. 175B--01 9,.8 181-01 2. 1111-01 2..870' 00 9., 044E-O2 1 ..221E-02

3..325E--01 1..145E 00 1.953E- CI 2.,9308 00 9 ,.00JE-O2 1. 153E-02

3,.4758--01 1..0908 00 1.911F-01 2.,9 908 00 8..445E-02 1., 236E-02
3..6258-•01 9.. 189E-01 1.8e3E-C1 3..0 508 00 7., 908E-02 1..161E-02

3..775E--01 7,.851»-01 1.682E-01 1., 1 10 F. 00 7..5228-02 1 ..095E-02
3,,"258--01 6,.9348-01 1.6 138-CI 1., 1 80E 00 7. 046E-02 1. 043E-02
4 ,.1001--01 6,.3671-01 1.7691-01 3. 260E 00 6.,7578-02 9..901E-0 3

4.. 300E--01 6..585F-01 1.6288- 01 3..3 408 00 6. 767E-02 9. 593E-03

4.. *00E-•01 8.,667»-01 1.676P-01 1. 420E 00 6., 476E-02 8. 338E-03

4,.700E--01 1.. 1 308 00 1.6 05E-01 1. 500E 00 5., 770E-02 8., 2641-03

4,.9001--01 1,.1161 00 2.0461-C1 1,,580E 00 5. 3771-02 8. 1488-03

5,. 100B--01 9,.9388-01 2.510F-01 3, 660E 00 4.,9651-02 7..784E-03

5.. 1008--01 9..9818-01 1.958E- 01 3.,740E 00 4. 517E-02 7. 8508-03

5,.5001--01 9,.6938-01 1. 1431-01 1.,8 201 00 4.,535E-02 7,,3081-03

5..700B--01 P..4168-01 7.99C1- 02 1..9 00E 00 4. 421E-02 6. 904E-03

5,.9008--01 7,.0741-01 7.8808-02 1.,9808 00 4..0088-02 6..495E-03

6.. 100E--01 5..926E-01 7.728E-02 4..0608 00 3. 771E-02 6. 623E-01

6 .300E--01 4..965E-01 8.2081-02 4.. 140F 00 3.. (95E-02 6.,228E-03

6..500E'-01 4..3 26E-01 7.644E- C2 4..220E 00 3..685E-02 5. 932E-03

6 .7008--01 4 .0968-01 6.802F-02 4.. 100E 00 3..772E-02 6,,0018-03

6..90UE'-01 4.. 1488-01 6.27P1-C2 4,.3 801 00 3.,7475-0? 5. 692E-03
7 . 100E--01 4,.216F-01 6.016E-02 4,.460E 00 3.. 321E-02 5., 3918-03
7 .300E--01 4..1788-01 5.7581-02 4..540E 00 3.. C18E-02 5..656E-03
7,. 500E--01 4..0372-01 5.4261-02 4..6 308 00 3,. 123E-02 5.,5088-01
7 ,.700F--01 3,.738»-01 5.183E-02 4,,7 301 00 3..007E-02 4..5718-01
1,.900E'-01 3..3 60E-01 4.911E- 02 4..8301 00 2..701E-02 4,,38 38-0 3

8 .1008--01 3 .0238-01 4.7881-02 4..9 308 00 2..769F-02 4.. 159E-03
q ,.3008--01 2..864E-01 4.8041-02 5..030E 00 2,.654F-02 3. 950E-03
a .500E--01 2..9208-01 4.698E-02 5.. 130E 00 2., 370F-02 4..4458-03
8,.700E--01 3..O32B-01 4.8721- C2 5..2 301 00 2.,161E-02 1,,7978-03

a .900E--01 3,,069»-01 U.9418-02 6..3308 00 2., 170E-02 3,.6121-03

9.. 1008--01 1,.0551-01 5.O05E-02 5..4301 00 2..203E-02 3.. 139E-03

9 .3008-•01 3..132E-01 U.721E-02 5., 510E 00 2.. 062E-02 2 .685E-01

9..5001--01 3,.2891-01 5.211E-C2 5,, 6 10E 00 1..823E-02 2..4488-03

1,,700?"-01 3,.ie6E-01 5.027»-02 6,. 7 30E 00 1.,5118-02 2.. 2408-03

1,.OOOE 00 3.,3328-01 5.2021-02 5.. 8 10E 00 1,.C98E-02 2..0601-03
1,,0408 00 3,.0661-01 4.9341-02 5..930E 00 8., 086E-03 2..238E-03
1 ,.08 08 00 2..6821-01 4.567E-02 6,. 0 30E 00 7,. 302E-03 1..9821-03

1.. 1201 00 2,.7C9E-01 4.416E- 02 6,. 1 30E 00 7,.613E-03 1.,7268-03

1 ..1608 00 2..944F-01 4.256E-02 6,.2 308 00 7,. 260E-03 1 ,.485E-03

1,, 200E 00 3..0538-01 4. 150E-C2 6,. 3 30E 00 5.,791»-03 1,. 328E-03

1 ,,24CE 00 3 .0418-01 4.6131-02 6,.440E 00 4..C46F-01 1,.229E-03

1,, 280* 00 3. .0398-01 5.219E-02 6,.560E 00 3..095E-0 3 1..090E-03

1.. 1201 00 2..924F-01 4.615E-02 6,.680E 00 2,.7231-03 9 .774E-04

1.. 360E 00 2..8091-01 4.6 14E-C2 6 .8 008 00 2,. 527E-03 8..406E-04

1,.4008 00 2,.7058-01 4.472E-02 6..920E 00 2.. 396E-03 7., 431E-04
1..4408 00 2..622E-01 4.555l-0-> 7,.0401 00 2, . C93E-03 5 .943E-04

1.. 480E 00 2..5348-01 4.2348-C2 7,. 160E 00 1,.648E-03 5., 165E-04

1 ,.5201 00 2,.4011-01 4. 2781-02 7,.280E 00 1,. 198E-03 4 .2748-04

1,. 560E 00 2,. 2718-01 3.9801- C2 7..4 008 00 9,.239E-04 3.. 483E-04

1,.6008 00 2..3118-01 1.669F-02 7..5 201 00 5.. l=75E-04 2 . 9 22E-04

1..6405 00 2.. 3758-01 3.6478- C2 7,.6401 00 4.. 844E-04 2,.660E-04

1.. 68C1 00 2,.2558-01 3.6408-02 7, .760E 00 4 . C45E-04 2 .480E-04

1..720E 00 2..0808-01 3.7 8 28-02 7,.8 90E 00 3,. 347E-04 2,. 112E-04

1 ..760F 00 1..9618-01 3.578E-02 8,.0301 00 2 .420E-04 1 .748E-04

1., 8008 00 1..8811-01 3.6 4 41- C2 8,. WOE 00 1,.235E-04 1,.420E-04
1..850E 00 1 ,.8581-01 3. 16OF-02 B,. 3108 00 1 . 2H58-OS 1 . 3711-04

1.,9101 00 1..7758-01 3.119E-02 8..4 508 00 -2,. 151E-05 1 .2938-04
1., 9708 00 1., 5848-01 2.8 23E-C2 8,.5901 00 -4 ,. 581E-06 1.. 101E-04

2..0308 00 1..5728-01 2.482F-02 8,.7 10' 00 8 . E32E-06 9 .5658-05

2..0901 00 1.,5126-01 2.4 311-02 8,. 8 708 00 1,.649F-06 8,.477E-05

2.,150F 00 1..4 421-01 2.2671-02 9,.010E 00 5 . 129E-05 8 .3578-05

2. 2108 00 1..387E-01 2. 1968-02 q,.1508 00 1 .039E-04 8 .917E-05

2.. 27 Cl 00 1 ,.3398-01 2. 175E-02 9,.3 OOF 00 1 .469E-04 7 .7998-05

2. 3308 00 1..2618-01 2.0768-C2 9,.460E 00 1, . 124E-04 6,.5081-05

2.. 39 C8 00 1..192E-01 1.B79--02 9,. 6 20E 00 5. .555E-05 6 .436E-05

2. 4508 00 1., 14 3F-01 1.6941- 02 9,.7801 00 1 ,.716E-05 5..529E-05

2.,5101 00 1,.0998-01 1.7061-02 9,.9401 00 1 . 348F-05 4..073E-05

2. 570E 00 1..0598-01 1.623E-C2 1 .0101 01 2 .902E-05 2. .997E-05

2.,6108 00 1,.0425-01 1. 5eBF.-C2 1 ,.026' 01 3,.627E-05 2 .5428-05

2..690E oo 1 .,0291-01 1.540E-02 1,.042E 01 3 .469E-06 2 .5998-05

2. 750E no 9..5011-02 1.4C91-02 1 .05RE 01 3 .069F-06 2,.5918-05

INT1GPA11D DA-A

PHOTON INIRGY INTIRYAl
(HIT)

3.0001-01 -

4.0001-01 -

5.0001-01 -

6.0001-01 -
7.0001-01 -

8.0001-01 -

1.000! 00 -

1.200! 00 -

1.400! 00 -

1.600! 00 -

1 .600! 00 -

2.000! 00 -
2.500! 00 -

1.000! 00 -

1.500! 00 -

4.000! 00 -

4.500! 00 -

5.000! 00 -

6.000! 00 -

7.000! 00 -

8.000! 00 -

9.000! 00 -

4.0001-01

5.0001-01

6.000 1-0 1

7.0001-01

8.0001-01

1.000! 00

1.200! 00
1.400! OC

1.6001 00
1.800! OC

2.000! 00

2.500! OC

3.000! 00

1.60OE 00

4.0001 00

4.500E 00
5.O0OI 00
6.OOOE 00

7.000! 00
8.000! OC

9.000! 00

1.000! 01

I-SECTION

(B/SR)

9.2901-02
1.036E-01

1.2101-01

4.700E-02

3.9041-02

6.231B-02

5.8201-02

5.681E-02

4.9281-02
9.312E-02

3. 5151-02

6.743E-02

4.844E-02

3.494E-02

2. 177E-02

1.839E-02

1.456E-02

1.8461-02

4.4781-03
8.9341-04

4.2611-05

7.4121-05

IRRCR

(B/SR)

1.6791-02

1.5481-02

8.9021-03

7.3451-03

5.4631-03

9.8351-03

9. 1671-03

9.4251-01

6.4541-01

7.3121-01

6.3021-03

1.0681-02

7.0841-03

4.9861-03

1.7601-01

1.0021-03

2.3951-03

3.0291-03

1.2091-03

3.4841-04

1.1991-04

6.7191-05
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DTFF'PEHTIAL CBOSS SECTIONS FOP GAHHA PAY PBODUCTION IN AU. THE FIRST SET

0» NDHBE9S IS THB DOUBLY DIFFERENTIAL CRCSS SECTION, WHILE THE SICOND SBT IS THE
GAHHA RAT PBOnOCTION CROSS SECTICN FOB THF LESIGNATED GAHHA BAT ENERGY INTEBVALS.

THIS SECCND SIT RESULTS FBOH INTEGRATION OF THE DOOBLY DIF8BFBNTIAL DATA. THE

UNCERTAINTIES ARE GIVEN IH THE SAHE UNITS AS THE DATA AND DO NOT INCLUDE AN BSTI-
HATED 10 PERCENT ERROR IN ABSOLUTE NOPHA II7. ATI OH.

INCIDINT NBOTRON INIRGY = 9.02 TC 9.98 HIT ANGLE = 125 DEGREES.

PHOTON INIRGT X-S1CTION EFROP* PROTON ENERGY X SECTION IRROR

(HIT) (B/SR/HBY) (E/SR/HEV) (HEY) (B/SR/H1Y) (B/SR/HEY)

1 025! -01 7.4761-01 2.062E-01 2.810E 00 7 525E-02 1. 120B-0 2

3 .175! -01 9.7851-01 1.792E-01 2.670E 00 7 111E-02 1.114E-02

3 325! -01 1.0381 00 1.7C0E-C1 2.930E 00 6 662E-02 1.097E-02

3 .9 75! -01 8.9871-01 1.922E-01 2.990E 00 6 4071-02 1.1C8E-02

3 6251 -01 7.0121-01 1.8191-01 3.05OE 00 5 S12E-02 1.1051-02

3 7751 -01 5.3891-01 1.7791-C1 3.110E 00 5 313E-02 1.1251-02

3 .925! -01 4.7161-01 1.7821-01 3.180E 00 5 013E-02 1.0271-02

4 100! -01 4.8278-01 1.7191- 01 1.260E 00 5 389E-0 2 9.9321-03

4 .300! -01 5.5781-01 1.6171-01 3.340E 00 5 4271-02 9.0141-03
4 500! -01 7.766E-01 1. 5661-01 1.420E 00 4 639E-02 8.494E-03

4 .7 00! -01 9.5561-01 1. 9401-01 1.500! 00 3 971E-02 8.240E-03

4 9001 -01 8.6471-01 1.721E-01 1.580E 00 3 919E-02 8.378B-03

5 100! -01 7.4231-01 2.0931-01 3.660E 00 4 192E-02 7.709E-03

5 300! -01 7.4131-01 1.654E- CI 1.740E 00 4 172E-02 7.683E-03

5 500! -01 7.822E-01 1.011E-01 1.820! 00 3 8991-02 7.4641-03

5 700! -01 7.1831-01 7.145E-C2 1.900E 00 1 9688-02 7.278E-03

6 900! -01 5.7041-01 6.8 13E-02 1.980! 00 4 050E-02 7.2201-03

6 100! -01 4.567P-01 6.8541-02 4.060F 00 1 623E-02 6.718E-03

6 300! -01 4.2251-01 7.214E-02 4.140! 00 2 974E-02 6.612E-03

6 500E -01 4.0671-01 6.6321-02 4.220E 00 2 6531-02 6.793E-03

6 700E -01 3.7301-01 6.2eei-C2 4.3 001 00 2 5891-02 6.949E-03

6 900! -01 3.567E-01 5.8391-02 4.380! 00 2 361E-02 6.427E-03
7 100E -01 3.680B-01 5.4178-02 4.4 601 00 2 015E-02 6.010E-03

7 300E -01 3.630E-01 5.0091-02 4.540E 00 2 265E-02 5.574E-03
7 500E -01 3.2431-01 4.7561-C2 4.6 30! 00 1 056E-02 5.350E-03

7 700! -01 2.7551-01 4.7531-02 4.730E 00 3 123E-02 5.14 8E-03
7 900! -01 2.469B-01 4.6011-02 4.810E oo 2 6601-02 5.236E-03

8 100! 01 2.376E-01 4.3521-02 4.9 30! 00 2 675E-02 5.238E-03

a 300! -01 2.3251-01 4.2711-C2 5.O30E 00 2 716E-02 4.2 78E-03

8 500! 01 2.2631-01 4.3-441-02 5.1 30! 00 2 490E-02 4.274B-03

8 .700E 01 2.2271-01 4.6511-02 5.230! 00 2 1671-02 4.157E-03

8 900! -01 2.277E-01 4.6021-02 5. 330! 00 1 7471-02 4.146E-03

9 100! 01 2.3311-01 4.6261-02 5.430! 00 1 4361-02 3.961E-03

9 300! -01 2.357E-01 4.3501-02 5.530! 00 1 4311-0 2 3.256E-01
9 5001 01 2.353E-01 4.5161-02 5.830! 00 1 4591-02 2.912E-03

9 700! 01 2.342E-01 4.3381-02 5.730E 00 1 3821-02 2.589E-03

1 OOOI 00 2.384E-01 4.697E-02 5.830E 00 1 2961-02 2.494E-03

1 040! 00 2.3111-01 4.0921-02 5.930E 00 1 3101-02 2.558E-03
1 060! 00 2.044E-01 4.0601-02 6.030! 00 1 2301-02 2.2861-03

1 1201 00 2.3071-01 3.9611-02 6.130E 00 9 4031-03 2.087E-03

1 160! 00 2.450E-01 3.5851-02 6.230B 00 5 7701-03 1.7711-03

1 2001 00 2.285E-01 3.5831-02 6. 3 30E 00 3 3161-03 1.6 7 3E-03

1 240! 00 2.2651-01 3.9711-C2 6.440E 00 2 3931-03 1.597E-03

1 28C! 00 2.3481-01 4. 449E-02 6.560E 00 2 3841-03 1.329E-03

1 320! 00 2.1951-01 4.351E-02 6.6 60E 00 2 9631-03 1.134E-03

1 360! 00 1.9731-01 4.3591-02 6.800E 00 4 1661-03 9.774E-04

1 400! 00 1.9858-01 4.4C8E-02 6.9201 00 4 5151-03 8.664E-04

1 440! 00 2.0251-01 3.902E-O2 7.040! 00 3 133E-03 7.74 01-04

1 4801 00 1.8C71-01 4.0161-02 7.160! 00 1 630E-03 6.4591-04

1 520! 00 1.616!-01 1.6871-02 7.280! 00 1 017E-03 5.637E-04

1 560! 00 1.6591-01 3.6151-02 7.4 001 00 8 502E-04 4.947E-04

1 600! 00 1.7801-01 1. 1561-02 7.520! 00 7 818E-04 4.0651-04

1 6401 00 1.8368-01 3.3 3 81-02 7.640! 00 8 409E-04 3.8241-04

1 6801 00 1.7621-01 3.2651-02 7.760! 00 8 682E-04 3.4531-04

1 720! 00 1.5941-01 3.1401-02 7.890E 00 6 471E-04 2.7561-04

1 760! 00 1.4661-01 2.9851-02 8.030E 00 3 066E-04 2.0011-04

1 8001 00 1.4431-01 2.9931-02 8. 170E 00 6 610E-05 1.6281-04

1 850! 00 1.3951-01 2.6731-02 8.310E 00 -1 404E-05 1.6071-04

1 910! 00 1.2 271-01 2.6501-02 8.450E 00 -5 776E-05 1.4321-04

1 970! 00 1.1931-01 2.4671-02 8.590E 00 -9 74 4E-0 5 1.2161-04

2 0301 00 1.2341-01 2.4511-02 8.730E 00 -6 5651-05 9.7761-05

2 0901 00 1. 1681-01 2.3 591-02 8.870! 00 3 154E-05 9.5401-05

2 150! 00 1.0641-01 2.2291-02 9.010! 00 1 230E-04 8.485E-05

2 210! 00 1.0391-01 2.14 1I-C2 9.150! 00 1 624E-04 7.090E-06

2 270! 00 1.0251-01 1.998E-02 9.3 00E 00 1 259E-04 7.032E-O5

2 330! 00 9.9661-02 1.8311-02 9.460E 00 6 C98E-05 5.7661-05

2 390! 00 9.5531-02 1.7191-02 9.620E 00 1 188E-05 4.452E-05

2 450! 00 9.5391-02 1.573E-02 9.780E 00 8 6041-07 3.7271-05

2 5101 oo 8.4931-02 1.6671-02 9.940E 00 8 8981-06 2.926B-05

2 5701 00 7.8261-02 1.509E-02 1.010E 01 1 757E-05 2.331E-05

2 6301 00 7.2261-02 1.392E-02 1.026E 01 3 034E-05 2.27BE-05

2 690! 00 6.6461-02 1.379E-02 1.042E 01 4 019E-05 2.705E-05

2 750! 00 7.081E-02 1.257E-C2 1.058B 01 4 1751-05 2.889E-05

INTEGRATED DATA

PHOTOH BN1FGY INT1PYAI
(HIT)

3.0001-01 -

4.0001-01 -
5.0001-01 -

6.0001-01 -

7.0001-01 -

8.0001-01 -

1.000! 00 -
1.200! 00 -

1.400! 00 -

1.600! 00 -

1.800! 00 -

2.000! 00 -

2.500! 00 -

3.000! 00 -

3.500! 00 -

4.0001 00 -
4.500! 00 -

5.000! 00 -

6.000! 00 -

7.000! 00 -

8.000! 00 -

9.000! 00 -

4.0001-01

5.0001-01

6.0001-0 1

7.0001-01

8.0001-01

1.000! 00

1.200! 00

1.400! 00

1.6001 00

1.8001 00

2.000! 00

2.500! OC

3.000 1 0 0

1.500! OC

4.000! 00

4.5001 00

5.000! 00

6.000! 00

7.000! 00

8.000! CO

9.000! 00

1.0001 01

X-SECTION

(B/SR)

7.7231-02

8.5711-02

9.6351-02

4.0491-02

3.1551-02

4.6441-02

4.578t-02

4.365E-02

3.5921-02

3.3101-02

2.5711-02

5.2031-02

3.5961-02

2.6001-02

2.0131-02

1.3781-02

1.3861-02

1.7121-02
4.8581-03

1.1301-03

1.4951-05

6.6581-05

IRROR

(B/SR)

1.8201-02

1.4641-02
8.0541-03

6.5661-03
4.9081-03

8.915E-03
7.9101-03

8.4711-03

7.6431-03

6.3531-03
5.2771-03

1.0121-02

6.4241-03

4.9131-03

3.8421-03

3.3011-03
2.6341-03

3.4251-03
1.4601-01

4.6481-04

1.34 11-04

5.4191-05
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DIE1ERENTTAL CROSS SECTIONS EOR GAHHA RAY PRODUCTION IN AU. TH! PIRST SET
OE NnHBERS IS THE DOUBIT DTEFERENTT1L CRCSS SECTION, BHILI THI SICOND SIT IS THE
GAHHA RAY PRODUCTION CROSS SECTION !OR TH! D1SIGNAT1D GAHHA RAT INIRGT INTERVALS.
THIS SECOND SET RESOITS 1ROH INTEGRATION 0! THE DOUBLY DIFIERENTIAL DATA. THE
UNCERTAINTIES ARE GTYEN IN THE SAHE UNITS AS THE DATA AND DO NOT INCLUDI AN ESTI-

RATED 10 PERCENT ERROR IN ABSOLUTE NOFHAIIZATTON.

INCIDENT NIUTRON INIRGY * 9.98 TC 12.04 HIT. ANGL! « 125 DIGRIIS.

PHOTON INIRGY X-SICTION IRROR PHOTON INIRGY X-SECTION IRROR

(HEY)
3.025E-01

3.175B-01
3.325E-01

3.4751-01

3.6251-01
3.7751-01

3.9251-01

4.1001-01

4.3001-01
4.5001-01

4.7001-01
4.9001-01

5. 1001-01
5. 3001-01

5.5001-01

5.7001-01

5.9001-01

6.1001-01

6.3001-01

6.5001-01

6.7001-01

6.9001-01

7.1001-01
7.3001-01

7.5001-01

7.7001-01
7.9001-01

8.1001-01

9.3001-01
6.5001-01

8.7001-01

8.9001-01

9.1001-01

9.3001-01

9.5001-01
9.7001-01

1.0001 00

1.0401 00

1.080! 00

1.1201 00

1.1601 00

1.2001 00

1.24 CI 00

1.2801 00

1.3201 00
1.3601 00
1.4001 00

1.440! 00
1. 4801 00

1.52 01 00
1.560! 00

1.6001 00

1.6401 00

1.6601 00

1.720! 00

1.760! 00

I.BOOB 00

1.850B 00
1.910! 00
1.9701 00

2.030! 00

2.090! 00
2.1501 00

2.210! 00
2.2701 00

2.3301 00-

2.390! 00

2.4501 00
2.510! 00

2.570! 00
2.6301 00

2.6901 00

2.7501 00

(B/SR/H1Y) (B/SR/HIY)
.2491-01

.1011-01
9.2741-01

8.4591-01

6.9901-01

6.3811-01

5.9841-01

5.4041-01

5.2201-01

6.0351-01

7.4151-01
7.400E-01

6.030E-01

5.745B-01

6.276E-01

5.731E-01

4.520E-01

3.893E-01

3.798E-01

3.693E-01

3.5111-01

3.330E-01

3.1161-01

2.8671-01
2.6281-01

2.4071-01
2.2371-01

2.0731-01

1.8861-01
1.7541-01

1.7511-01

1.8601-01

1.9221-01

1.8961-01

1.8 451-01

1.8071-01

1.7391-01
1.6671-01

1.5201-01

1.4441-01

1.6131-01
1.6711-01

1.6461-01

1.6231-01

1.5061-01
1.3901-01

1.2551-01
1.1641-01

1.1471-01

1.0848-01

1.0311-01

1.1101-01

1.1591-01

1.0501-01
9.3441-02

8.8861-02

8.3721-02

7.6121-02

7.5251-02
6.9911-02

7.1861-02

7.0751-02

6.0731-02
5.8811-02

5.4971-02
5.1021-02
5.6571-02

6.018!-02

5.3251-02

4.5171-02

4.0141-02
3.9111-02

3.9041-02

2.1561-01
1.6751-01

1.6851-01

1.6431-01

1.7421-C1

1.768E-01

1.697E-01

1.651E-01

1.662E-01

1.480E-01

1.360E-01

1.367E-01

1.432B-01

1.1591-CI

8.0251-02

7.1071-02

7.247E-02

6.971E-02

7.160E-02
6.464E-02

5.980E-02

5.686B-02

5.184E-02

5.015E-02
4.97C1-02

4.5501-02

4.1291-02

4.0451-02

3.8771-02

3.7191-02

3.8321-02
3.6711-02

3.5081-02

3.4551-02
3.7361-02
3.6101-02

3.6921-02

3.5161-02
3.1411-02

3.0941-02

2.8631-02

2.716!-C2

2.7831-02

3.0791-02
3.0601-02
3.2311-02

3.2391-02
2.7891-02

2.853I-C2

2.8241-02

2.8041-02

2.4401-02

2.2611-02

2.3201-02

2.4C3B-02
2.1991-02
2.1591-C2

1.9941-02

2.O1OB-02
1.7311-02

1.8141-02
1.5311-02

1.5151-02

1.5641-02

1.4581-02

1.4601-02

1.2 271-02

1.0581-C2
1.0881-02

1.0861-02
9.6488-03

9.8 591-03

9.4621-03

(HIT)
2.8101 00

2.870! 00

2.9301 00

2.990! 00

3.0501 00

3.110E 00

3.1801 00

3.2601 00

3.1401 00

1.420E 00

1.500E 00
1.580E 00

1.660! 00

3.7401 00
3.820! 00

1.9001 00

3.9801 00

4.060! 00

4.140! 00

4.2 201 00

4.300! 00

4.3 80! 00

4.4601 00
4.540! 00

4.6101 00

9.710! 00

4.8301 00

4.930! 00

5.0301 00
5.1301 00

5.230! 00

5.330! 00

5.430! 00

5.5 30! 00
5.6 30! 00

5.730! 00

5.630! 00

5.930! 00

6.0301 00

6.1301 00

6.2301 00
6.3 30! 00

6.440! 00

6.5601 00

6.6901 00

6.6001 00

6.9201 00

7.040! 00

7.160! 00

7.280! 00

7.4001 00

7.520! 00

7.6401 00

7.760! 00
7.8901 00
8.0 30! 00
9.1701 00

9.310! 00

8.4501 00
8.590! 00

8.7301 00
8.670! 00

9.0 10! 00

9.150! 00

9.3001 00

9.4601 00

9.6201 00

9.780! 00
9.940! 00

1.010! 01

1.026! 01

1.0421 01

1.0581 01

(B/SR/HIY) (B/SR/HIY)
3.576E-02
3.C64E-02

2.795E-02

2.648E-02

2.596E-02
2.861E-02

3. 183E-02

3.0361-02

2.933E-02
2.778E-02

2.409B-02

2. 1931-02

2. 1421-02

2.2781-02
2.273E-02

1.995E-02

1.9441-02

2.096E-02

1.9021-02

1.537E-02
1.4271-02

1.5251-02
1.548E-02

1.412E-02

1.263E-02
1.3431-02

1.4591-02
1.345E-02

1.365B-0 2

1.3261-02
1. 1088-02

9.6001-03

1.0051-02

1.C73I-02

1.0291-02
8.3311-03

6.293B-03

5.604E-03

5.962E-03

6.054E-03

5.500E-03
4.291E-03

2.806B-03

2.053E-03

1.924E-03

1.6441-03

1.2161-03

1.1721-03

1.4031-03

1.2741-03
7.2971-04

1.9091-09

-7.5611-05

1.4811-05
3. 1071-04

7.0641-04
7.6741-04

4.704E-04

1.1261-04
2.9131-05

1.2921-04
1.506E-04

1.5911-04

8.9741-05

3.687E-05
-3. 117B-05
-6.663E-05

-6.5O8B-05
-2.786E-05

2.401E-05

8.2651-05
1. 173E-04

1. 157E-04

.2301-03
8.964E-03

6.756E-03
8.4511-03

7.7251-03
7.2 721-03

6.9511-03

6.8071-03

6.3721-03
6.1701-03

6.5941-03

6.3331-03

6.3 081-03

5.8991-03
5.1621-03

5.6551-03

5.6981-03

5.0791-03

5.0051-03
5.0711-03
9.9591-03

5.0031-03

4.8991-03

4.8 001-03

4.7581-03

4.7061-03

4.2891-03

4.1551-03

4.0231-03
4.0011-03

4.3311-03

4.0361-03

3.5891-03
3.3711-03
3.228t-03

3.037E-03

3.013E-01

2.964E-03

2.848E-03

2.703E-03

2.4301-03
2. 1781-03

2.1931-03

2.0881-03
1.6671-03
1.3951-03

1.1571-03

1.0281-03

6.0691-04

6.5641-04

5.6661-04

4.7831-04

4.7428-04

4.6841-04
4.4721-04

3.9901-04

3.9441-04

3.0971-04

2.4591-04

2.1611-04

1.6461-04

1.7191-04

1.1301-04
1.0041-04

1.0911-04
8.5491-05

7.3981-05
8.6281-05

6.9131-05
5.0911-05

5.0861-05

4.6391-05
5.0461-05

INTIGRATID DATA

PHOTON INIRGY INTIRVAl X -SICTION IRROR

(HIT) IB/SR) (B/SR)

3 .0001 -01 . 4 OOOI 01 7 5071-02 1 7741-02

4 0001 -01 - 5 .0001- 01 6 9971-02 1 4531-02
5 .000! -01 - 6 0001 01 7 0951-02 7 9431-03

6 OOOI 01 - 7 .0001- 01 3 6531-02 6 4581-03
7 000! -01 - 8 0001- 01 2 6511-02 4 7781-03
8 OOOI 01 - 1 000E 00 3 7121-02 7 4161-03

1 000! 00 - 1 200! 00 3 1761-02 6 3191-03
1 200! 00 - 1 400B 00 3 0571-02 6 06 31-0 3

1 400! 00 - 1 6001 00 2 2361-02 5 6481-03
1 6001 00 - 1 800! 00 2 006E-02 4 5851-03

1 8001 00 - 2 000! 00 1 500E-02 3 9011-03

2 000! 00 - 2 5001 oc 3 0201-02 7 1731-03

2 500! 00 - 3 000! 00 1 8621-02 4 7971-03

3 000! 00 - 3 500! 00 1 4331-02 3 4291-03

3 500! 00 - 4 OOOI 00 1 0811-02 2 9541-03
4 OOOI 00 - 4 500! 00 6 4181-03 2 5131-03
4 500! 00 - 5 OOOI 00 6 8251-03 2 2551-03
5 0001 00 - 6 000! 00 9 7341-03 3 5351-03

6 0001 00 - 7 000! 00 3 2501-03 2 0001-03
7 OOOI 00 - 8 000! 00 6 120!-04 5 9451-04

3 000! 00 - 9 000! 00 3 1481-04 2 4981-04

9 0001 00 - 1 0001 01 4 6851-07 8 9461-05
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DTEEIRENTIAL CROSS SECTIONS .OR GAHHA RAY PRODUCTION IN AU. THE FIRST SIT
0! NUHBERS IS TH! DOUBLY DT1E1R1NTTAL CRCSS SICTION, NHIL! TH! SICOND SET IS THE
GAHHA RAY PRODOCTION CROSS SECTION !0R TH! C1SIGNAT1D GAHHA RAT INIRGY INTRPYALS.
THIS SICOND SIT RISOLTS IRON INTIGRATION OF TH! DOUBLY DIFFBRINTIAL DATA. TH!
0NCIRTAINTI1S ARI GIY1N IN TBI SAHI ONITS AS TH! DATA AND DO NOT INCLUD1 AN ISTI-
HATED 10 PERC1NT IRROR IN ABSOLUT! NORRA HZATTON.

INCIDINT NEUTRON INIRGY = 12.04 TO 14.01 HIY. ANGL! " 125 DIGREES.

PHOTON ENEBGY

("IT)
3.0261-01

3. 1751-01
3.3251-01

1.4751-01

3.6251-01
3.7751-01

1.9251-01

4.1001-01

4.3001-01

4.5001-01

4.7001-01

4.9001-01

5.1001-01

5.3001-01

5.5001-01

5.7001-01

5.9001-01

6.1001-01

6.3001-01

6.5001-01

6.7001-01
6.9001-01

7.1001-01
7.3001-01

7.5001-01

7.7001-01

7.9001-01

8.1001-01

8.3001-01
6 .5001-01

8.7001-01

8.9001-01
9. 1001-01

9.3001-01
9.5001-01

9.700E-01

1.000! 00
1.040! 00

1.080! 00

1.1201 00

1.160B 00
1.2001 00

1.24C1 00

1.28 01 00
1.320! 00

1.360! 00

1.4001 00
1.440! 00

1.4801 00

1.520! 00

1.5601 00
1.600! 00

1.6401 00
1.6801 00

1.720! 00

1.7601 00

1.8001 00

1.850! 00

1.9101 00

1.970! 00
2.0301 00

2.090! 00

2.1501 00

2.210! 00
2.270! 00
2.330! 00

2.390! 00
2.450! 00

2.510! 00
2.570! 00

2.6 301 00
2.690! 00

2.7501 00

X-SICTION

(B/SR/HBY)
8.6361-01

8.0401-01
7.2751-01

7.2241-01

7.9471-01

6.0821-01

6.8401-01
5.1291-01

5.2 121-0 1

6.694B-01

7.491B-01

7.462E-01

6.749E-01

6.0921-01

6.2351-01

6.3571-01

5.7351-01

4.8191-01

4.2211-01

4.0961-01

4.0811-01
3.9071-01

3.5981-01

3.2828-01
2.9821-01
2.6931-01

2.5131-01

2.4601-01

2.5211-01
2.5131-01

2.388E-01
2.271E-01
2.224E-01

2.272E-01
2.344E-01

2.355E-01

2.206E-01
2.0521-01

1.6 801-01

1.9611-01

2.1311-01

1.9191-01

1.739.-01

1.7131-01
1.7261-01

1.6 451-01

1.4151-01
1.2781-01

1.2951-01

1.3141-01

1.2 001-01

1.0611-01

1.0471-01

1.1061-01

1.071!-01

9.5271-02
8.6261-02

7.8441-02

7.9641-02
7.9771-02

6.7721-02

6.2741-02
5.5141-02

4.7861-02
5.3631-02
5.623E-02

4.854B-02

4.182E-02

3.6251-02
3.0821-02

3.2151-02
3.5321-02

2.9401-02

IRROR

(B/5R/HI1)
2.6091-01

2.590I-O1

2.5261-01

2.9511-01

2.3001-01
2.3031-01

2.1181-01

2.3011-01

2.2611-01

2. 1161-01
1.8011-01

1.7261-01

1.5341-01

1. 1471-01

1.1151-01

1.0201-01

5.5491-02

9.9721-02
1.0631-01

9.8851-02

8.4831-02

7.7731-02

7.1721-02

6.8741-02
7.1641-02

6.6601-02
5.9271-02

5.2931-C2

4.7661-02
5.0231-02

5. 4121-02

5.4821-02

5.0 301-02

4.6941-02

4.6261-02

4.7491-02

5.0421-02
4.6191-02

4.2041-02

4.0101-02

3.7841-02
3.7561-C2

3.8201-02

4.2381-02
3.9021-02

3.900I-C2

3.7 101-02

3.5531-02
3.5091-02

3.250E-C2

3.2281-02

2.8511-02

3.0021-02

2.6361-02

2.6591-02

2.6621-02

2. 61 CI-02

2.5641-02

2.1981-02

1.6411-02

1.8C21-02
1.7568-02
1.6691-02

1.466!-02

1.425E-02

1.278B-02

1.122E-02
1.084E-02

1.0331-02
1.1891- 02

1.0321-02
8.5981-03

9.1561-03

EHOTON ENIRGY
(HIY)

2.810! 00

2.870! 00
2.930! 00

2.9901 00

3.050! 00

3.110! 00

3.1801 00
3.260! 00

1.140! 00

3.920E 00
3.500! 00
1.580E 00

1.660E 00

3.740E 00

3.820E 00

3.900! 00

3.980E 00

4.060E 00
4.140! 00

9.2201 00

4.300E 00
4.380E 00

4.460E 00

4.5 40E 00

4.630E 00

4.730! 00

4.6 301 00

4.9 30! 00

5.030! 00
5.1301 00

5.2 30! 00
5.330! 00

5.4301 00
5.530! 00

5.6 30! 00
5.730! 00

5.830E 00
5.930E 00

6.030E 00

6.130E 00

6.230E 00

6.330E 00

6.440E 00
6.560E 00

6.680! 00

6.8008 00
6.9201 00

7.040! 00

7.160! 00

7.280! 00

7.4001 00

7.520! 00

7.640! 00
7.760! 00

7.890! 00

8.030! 00
6.1701 00

6.3101 00

8.4508 00

8.590! 00
6.730! 00

6.8701 00

9.010! 00

9.1501 00
9.100E 00

9.460! 00

9.6201 00
9.780! 00

9.940! 00
1.010! 01

1.026E 01

1.092E 01

1.058E 01

INTIGRAT1D CATA

X-SECTION

(B/SR/MEY)
2. 114E-02

1.983E-02

2. 136E-02

1.9811-02

1.8971-02

2.0941-02

1.908E-02
1.4711-02

1.5961-02

1.7571-02

1.2801-02
7.827E-03

8.156E-03

1.0191-02

6.9381-03

6.6071-03

5.157E-03

5.3941-03

6.9661-03

8.3961-03

7.7761-03

6.4201-03

6.1441-03

6.8811-03

7.3051-03
6.4121-03

6. 1751-03

7.2991-03

7.0861-01

4.8731-03

3.1691-03

2.6816-03
2.8631-03
3.C671-03

3.8001-03
4.9221-03

5.3141-03

3.7461-03

1.6341-03
2. 170E-04

2.417E-04

6.477E-04

1.076E-03

1.770E-0 3
1.9861-03

1.5051-03
9.5891-04

8.2161-04

9. 160E-04

8.3738-04

4.966E-04

2.115E-04

1.596E-04

3.416E-04

4.3471-04

2.4111-04
1.6171-04

2.6701-04

4.2221-04

3.429E-04

1.5221-04

2.2331-05
-2.9321-05

-6.986B-05
-7.112B-05
-1. 166E-05

1. 3421-04
2.4311-04

2.444E-04
1.6331-04

1.0941-04

3.9901-05

1.7891-05

PHOTON INIRGY INT1FYAI X -SICTION IRROR

HIY) (B/SR) (B/SR)

3 0001- 01 . 4 000!- 01 7 6851-02 2 4341-02

4 000! 01 - 5 00OE- 01 6 8581-02 2 0261-02

5 0001- 01 - 6 0001- 01 7 1071-02 1 1461-02

6 000! 01 - 7 0001- 01 4 2291-02 9 3491-03

7 0001 01 - 6 00OI- 01 3 0161-02 6 7601-03

8 000! 01 - 1 000 E 00 4 7291-02 1 0041-02

1 OOOI 00 - 1 200E 00 4 0421-02 8 3661-03

1 200! 00 - 1 400! 00 3 4031-02 7 8611-03

1 400! 00 - 1 600E 00 2 5301-02 6 7431-03

1 600! 00 - 1 800! 00 2 0591-02 5 5281-03

1 8001 00 - 2 000! 00 1 5951-02 4 3891-03

2 000! 00 - 2 5001 00 ; 6821-02 7 1591-03

2 500! 00 - 3 OOOI oc 1 3621-02 4 7001-03

3 000! 00 - 1 500! 00 8 7161-03 3 2691-03

3 5001 00 - 4 000! 00 4 12 51-01 2 8821-03

4 000! 00 - 4 500! 00 3 3961-01 2 3421-03

4 5001 00 - 5 .0001 00 3 4031-03 2 0971-03

5 .000! 00 - 6 000! 00 4 0421-03 3 714E-03

6 000! 00 - 7 0001 00 1 1251-03 2 2821-03

7 .000! 00 - a 000! 00 5 1211-04 6 .8691-04

8 .000! 00 - 9 .000! 00 2 .1261-04 2 .6101-04

9 .0001 00 - 1 OOOI 01 6 8681-05 1 4191-04

IRROR

(B/SR/HIY)
8.945B-03

8.7401-03
8.2271-03

7.9781-03

7.4971-03
7.0201-03

6.4261-03

6.1481-03

6.2311-03

6.2791-03

5.6441-03

6.4861-03

5.9641-03

5.5461-03

5.5251-03

5.5851-03

5.3411-03

5.0231-03
4.7131-03

4.6701-03

4.7381-03

4.5981-03
4.167B-03

4.305E-03
4.407E-03
4.270E-03

4.072E-03
4.00BB-03

3.652E-01
3.923B-03

3.943E-03
3.926E-03
3.826E-03

3.7401-03
3.7911-01

3.7451-03

3.4161-03

3.0981-03

3.1881-03
3.2461-01

2.8391-03

2.5211-03

2.331E-03

2.1621-03

1.8201-03

1.6651-03

1.5051-03
1.2641-03

1.0291-03

8.6261-04

7.1921-04

6.0131-04

4.9131-04
4.3261-04

3.6381-04

3.4911-04
2.6581-04

2.5711-04
3.2371-04

2.78 21-04
2.2261-04

1 .9891-04

1.8131-04
1.6621-04
1.481E-04
1.2221-04

1.3271-04
1.4671-04

1.14 31-04
6.8761-05

5.5121-05

8.1371-05
7.4621-05



50

DIFFERENTIAL CROSS SECTIONS FOR GAHHA BAT PRODUCTION IN AD. THE FIBST SET
OF HUHBBRS IS THE DOUBLY DIFFERENTIAL CBCSS SECTION, NHILE THE SECOND SET IS THE
GAHHA RAT PRODUCTION CROSS SICTION FOR THE DESIGNATED GAHHA BAT BNEBGT INTBRfALS.
THIS SECOND SET RESULTS FROH INTEGRATION OF THE DOOBLT DIFFERENTIAL DATA. THE

UNCEBTAINTIBS ARE GIVEN IN THE SAHE DHI1S AS THE DATA AND DO NOT INCLUDE AN ESTI-
HATED 10 PERCENT ERROR IN ABSOLOTE NOBHAtlZUTION.

INCIDINT NIUTRON INIRGY « 14.03 TO 17.06 HIY ANGLE = 125 DIGRIIS.

ROTON INIRGT X-SICTIOI ERROR PHOTON ENERGY X- SICTION ERROR

(HIY) (B/SR/HEY) (B/SR/HIY) (HEY) (B/SP/HBY) (B/SR/HBY)

3 0251-01 1.047E 00 3.848E-01 2.810E 00 4 5791-02 1 6381-02

3 1751-01 9.403E-01 3.2 171-01 2.870! 00 4 2731-02 1 6048-02
3 325E-01 9.195B-01 3.2341-01 2.9 30! 00 3 7331-02 1 5921-02

3 4751-01 8.913E-01 3.0001-01 2.9901 00 3 495E-02 1 9791-02

3 6251-01 7.763E-01 3. 1341-01 1.050! 00 3 877E-02 1 3551-02
1 7751-01 7.141E-01 3.2711-01 1.110! 00 4 271E-02 1 3231-02
1 9251-01 7.381B-01 3.2691-01 1. 180! 00 4 346E-02 1 2931-02
9 1001-01 7.2201-01 3.1 591-C1 3.260! 00 4 285E-02 1 0731-02
4 3001-01 6.5881-01 3.3511-01 1.340! 00 3 311E-02 9 9321-03

4 5001-01 6.4901-01 3.0781-01 3.420! 00 2 360E-0 2 1. 0401-02

4 7001-01 6.570E-01 2.8661-01 3.5 00! 00 2 494E-02 9 0321-03

4 9001-01 6.7781-01 2.7111-01 3.560! 00 2 7481-02 9 0291-03

5 1001-01 7.0088-01 2.3921-01 3.6 60! 00 2 355E-02 8. 5611-03

5 3001-01 7.7641-01 2.0671-01 3.740! 00 2 C01E-02 9 3381-03

5 5001-01 8.7311-01 1.6731-C1 3.820! 00 1 720E-02 8 3571-03

5 7001-01 8.3 261-01 1.547E-01 3.900! 00 1 489E-02 8 2 061-03

5 9001-01 6.7041-01 1.479E-01 1.980! 00 1 311E-02 7 3411-03

6 1001-01 5.4961-01 1.396E-01 4.060! 00 1 273E-02 7 7501-03

6 3001-01 5.1981-01 1.471E-C1 4.140! 00 9 995E-03 7 7431-03

6 .5001-01 5.113E-01 1.358E-01 4.2201 00 6 9051-03 6 7541-03

6 7001-01 4.7871-01 1.1861-01 4.3 001 00 8 497E-03 5 9551-03

6 .9001-01 4.4071-01 1.1031-01 4.3801 00 1 324E-02 6 0931-03

7 1001-01 4.1401-01 1.1221-C1 4.460! 00 1 4481-02 5 601B-03

7 3001-01 4.0071-01 1.155E-01 4.5401 00 1 1831-02 5 861E-03

7 .5001-01 3.9291-01 1.034E-01 4.6301 00 1 0131-02 6 020E-03
7 7001-01 3.6831-01 9. 3 4 9E-02 4.7301 00 9 1101-03 5 482E-03
7 9001-01 3.2841-01 8.771E-02 4.830! 00 6 1191-03 5 516E-03

8 1001-01 2.9391-01 8.115E-02 4.930! 00 3 1161-03 5 322E-03

8 .3001-01 2.8131-01 7.7361-02 5.030! 00 3 2281-03 5 037E-03
8 5001-01 2.8211-01 7.339E-02 5.1301 00 5 0771-03 4 984E-03

8 .7001-01 2.7221-01 7.045E-02 5.230! 00 5 7831-03 5 2921-03

8 9001-01 2.6011-01 7.225E-02 5.330! 00 5 5001-03 5 197E-03

9 1001-01 2.6941-01 7.410E-02 5.430! 00 5 0051-03 4 576E-03
9 3001-01 2.8541-01 7,0991-02 5.5 30! 00 3 5501-01 4 001E-03

9 .5001-01 2.9891-01 6.8671-02 5.630! 00 1 6981-03 3 961E-03
9 .7001-01 2.8751-01 6.7011-02 5.7 30! 00 1 1931-03 3 986E-03

1 000! 00 2.5861-01 7.2 71B-02 5.8301 00 1 8821-03 3 9551-03

1 0401 00 2.6831-01 6.374E-02 5.930! 00 2 8921-03 3 6821-03
1 080! 00 2.4051-01 6.2 38E- 02 6.0301 00 3 0301-03 3 1551-03
1 1201 00 2.3861-01 5.640E-02 6.130! 00 2 6621-03 3 0041-03
1 1601 00 2.5661-01 5.345E-C2 6.2 30! 00 1 7661-03 2 8621-03

1 20C1 00 2.4171-01 5.770B-02 6.330! 00 7 6521-04 2 5301-03
1 2401 00 2.2861-01 5.9031-02 6.4 40! 00 4 7601-04 2 4391-03

1 2801 00 2.3071-01 6.2901-02 6.560! 00 1 4311-01 2 3391-03
1 3201 00 2.2441-01 5.84CI-C2 6.6 801 00 2 4821-03 2 0481-03
1 3601 00 2.1151-01 5.9181-02 6.8 00! 00 2 1451-03 1 7331-03
1 4001 00 2.0951-01 6.2671-02 6.9 20! 00 2 043E-03 1 .710B-03

1 44 01 00 2.063!-01 5.66 31-02 7.040! 00 1 280E-03 1 513E-03

1 4801 00 1.8511-01 5.6451-02 7.160! 00 1 851E-04 1 2391-03

1 5201 00 1.7341-01 5.8 391-02 7.2 801 00 -5 057B-04 1 108E-O3

1 560! 00 1.6441-01 5.3401-02 7.4001 00 -8 646E-04 8 361E-04

1 6001 00 1.5201-01 5.03ei-02 7.520! 00 -6 494E-04 7 125E-04

1 6401 00 1.4511-01 4.899E-02 7.640! 00 8 469E-06 7 84 61-04

1 680! 00 1.4488-01 4.0681-02 7.7601 00 5 792E-04 7 1891-04

1 7201 00 1.4651-01 4.4261-02 7.8 90! 00 6 670B-04 5 0971-04

1 760! 00 1.4851-01 3.8841-02 8.0 301 00 3 925E-04 4 8971-04
1 800! 00 1.5141-01 3.9191-02 8.170! 00 1 753E-04 5 5091-04

1 8508 00 1.4271-01 3.9 96E- 02 8.310E 00 2 380E-05 4 676E-04

1 910! 00 1.1871-01 3.6251-02 8.450! 00 -5 691E-05 4 0291-04

1 9701 00 1.1151-01 3.2841-02 8.590E 00 1 7951-05 3 391E-04

2 0 301 00 1.1081-01 3.1781-02 8.7 30E 00 2 2381-04 3 2611-04

2 0901 00 9.1201-02 3.1421-02 8.B70E 00 1 9061-09 1 1381-04

2 150! OO 1.0191-01 2.9921-02 9.010E 00 4 3061-04 2 6281-04

2 210! 00 1.1631-01 2.5391-02 9.150B 00 3 4871-04 2 363B-04

2 270! 00 1.0C2I-01 2.3 9 21-02 9.3 00! 00 2 3321-04 2 314B-04

2 3301 00 9.1791-02 2.3571-02 9.460! 00 6 6541-05 1 .698E-04

2. 390! 00 9.4941-02 2. 216!-02 9.6 20! 00 -2 6181-05 1 600E-04

2 450! 00 8.3151-02 2. 139E-02 9.780! 00 -6 8241-05 1 .7031-04

2. 510! 00 6.4671-02 2.1301-02 9.940! 00 -2 913E-05 1 400B-04

2 570! 00 5.6431-02 2.1731-02 1.0 10! 01 2 7061-05 1 .242E-04

2. 630! 00 5.7651-02 2.0371-02 1.0 261 01 9 3771-05 1 . 172 E-04

2. 6901 00 5.5471-02 1.727E-02 1.0421 01 1 543E-04 1 137E-04

2 750! 00 4.9091-02 1.568E-02 1.0581 01 1 6191-04 1 219B-04

TNTEGBATID DATA

PHOTON IHIFGY INTIRYAI X -SICTION 1BROR

HIY) (B/SR) (B/SR)

3 .000! -01 - 4 .0001- 01 e 490B-02 3 2431-02

4 .000! -01 - 5 000! 01 7 440B-02 3 0101-02

5 OOOI -01 - 6 .C00I- 01 9 137E-02 1 745B-02

6 000! •01 - 7 000! 01 5 016E-02 1 3071-02

7 000! -01 - 8 .0001- 01 3 9101-02 1 0251-02

9 .000! -01 - 1 000 1 00 c 5931-02 1 4521-02

1 .000! 00 - 1 2001 00 5 0361-02 1 2001-02

1 2001 00 - 1 4001 00 4 4791-02 1 1991-02

1 .4001 00 - 1 600E 00 3 6421-02 1 1241-02

1 .600! 00 - 1 8001 00 2 9431-02 9 667E-03

1 800! 00 - 2 .0001 00 2 5301-02 7 061E-03

2 000! 00 - 2 5001 00 4 87H-02 1 304E-02

2 500! 00 - 3 OOOI 00 2 461 B- 02 8 9261-03

3 OOOI 00 - 3 500! 00 1 801E-02 5 7941-03

3 5001 00 - 4 OOOI 00 1 006B-02 4 2851-03
4 OOOI 00 - 4 5001 00 5 517E-03 3 3491-03

4 5001 00 - 5 OOOI 00 3 677E-03 2 8061-03

5 OOOI 00 - 6 0001 00 3 590E-03 4 4311-03

6 OOOI 00 - 7 OOOI 00 1 8981-01 2 3551-03
7 000! 00 - 8 0001 00 1 1071-04 8 8981-04

8 0001 00 - 9 000! 00 1 7121-04 4 0291-04

9 000! 00 - 1 000! 01 1 1091-09 1 9 071-04
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DIFFERENTIAL CROSS SECTIONS FOR GAHHA RAY PRODUCTION IN AO. THB FIRST SET
OF NOHBERS IS THE DOOBLY DIFFERENTIAL CRCSS SICTION, NHILE THE SECOND SET IS THE
GAHHA RAY PRODUCTION CROSS SICTION FOR THE DESIGNATED GAHHA FAT ENERGY INTERNALS.
THIS SBCCND SET RESULTS FROH INTEGRATTOR 0! TH! DOUBLY DI1F1R1NTIAL DATA. TH!
UNCIRTAINTIIS AR1 GIYIN IN TH! SAHI UNITS AS THE DATA AND DO NOT INCLUDI AN ISTI-
HAT1D 10 PERCENT ERROR IN ABSOLOTE NOPHA1IZATION.

INCIDENT NIDTRON INIRGT = 17.06 TC 20.08 HEY. 125 DEGREES.

PHOTON ENERGY I-S1CTION IRROR

(H!Y)
3.025!-01

3. 1751-01
3.3251-01

3.4751-01

1.6251-01
3.7751-01

3.9251-01

4.1001-01

4.3001-01

4.5001-01

4.700E-01

4.9001-01
5.1001-01

5.3001-01

5.5001-01

5.7001-01

5.9001-01
6.1001-01
6.3001-01

6.5001-01
6.7001-01

6.9001-01

7.1001-01

7.3001-01

7.5001-01

7.7001-01
7.9001-01

6.1001-01

6.3001-01

6.5001-01

8.7001-01

8.9001-01

9. 1008-01

9.3001-01

9.5001-01

9.7001-01

1.000! 00

1.040! 00
1.0B0I 00

1.12 0! 00

1.160! 00

1.20 CI 00

1.240! 00

1.280! 00

1.320! 00

1.380! 00

1.400! 00

1.4401 00

1.480! 00

1.5201 00

1.560! 00

1.600! 00

1.6401 00

1.680! 00

1.7201 00

1.7601 00

1.8001 00

1.850! 00

1.910! 00

1.9701 00

2.0301 00

2.090! 00

2.150! 00

2.210! 00

2.270B 00
2.330E 00

2.3901 00
2.4501 00

2.510! 00
2.570! 00

2.6301 00
2.690! 00

2.750! 00

(B/SR/HIY) (B/SR/HEY)
1.377!

1.254! 00

1.259E 00

1.068E 00

9.555E-01

1.051E 00

1.127E 00

9.746E-01
7.5931-01

6.266E-01

5.238E-01

5.5821-01

6.9831-01

8.2071-01

9.1631-01

9.4581-01

8.5641-01
6.7451-01

5.2381-01

4.889E-01
5.0881-01
4.846E-01

4.089E-01
3.583E-01

3.5281-01

3.3e6E-01
3.079E-01

2.926E-01

2.963B-01
2.839E-01

2.439B-01

2.2 05E-01
2.379E-01

2.636E-01

2.6151-01

2.4111-01

2.1961-01
2.3991-01

2.226!-01

2.0261-01

2.1031-01

2.0421-01

1.6741-01

1.8021-01

1.8601-01

2.0131-01

1.9171-01
1.8111-01

1.8651-01

1.8731-01

1.6841-01

1.5431-01

1.4 981-01

1.4431-01

1.3761-01

1.3561-01

1.3671-01

1.2681-01

1.1231-01

1.0811-01

1.0941-01

1.0451-01

6.5488-02

7.3261-02

7.3641-02
8.529E-02

8.8801-02
7.847E-02

7.1201-02
7.568B-02

7.9411-02
7.5761-02

6.7671-02

4.8931-01

4.271I-C1
3.9581-01

3.9561-01

4.0211-01
3.8771-01

3.84ei-C1

4.O03B-01

4.3931-01

4. 1831-01

3.8821-01

3.4811-01

3. 1821-CI

2.5711-01

2.0651-01
1.7101-01

1.7421-C1

1.7911-01

2.0371-01

1.9251-01
1.5301-01

1.3911-01

1.3611-01
1.3001-01

1.2581-01

1.2011-01

1.0371-01

S.7551-02

9.0391-02
7.6241-02

7.7671-02
8. 2111-02

7.6091-02

7.157!-02
7.750I-C2

7.7291-02

7.7941-02

7.2901-02

6.354I-C2
6. 5761-02

6.6111-02

6.944I-C2

7.0981-02

7.7071-02

7.0551-02

7.0291-02
6.2841-02

5.6311-02

5.4811-02

5.6481-C2
6.010!-02

5.8671-02

5.5281-02
5.4621-02
5.5561-02

4.8651-02
4.7361-02

4.0781-02
4.2461-C2
4.4791-02

4. 0591-C2

3.699E-02

3.550E-C2

3.498E-02

3.1461-02
2.8271- 02

2.5451-02
2.5121- 02

2.2671-02
2.4481- 02

2.347E-02
2.2C5E-02

2.O05E-O2

FHOTON INIRGY X-SICTION IRROR

(HIY)
2.8 10. 00

2.870! 00

2.930! 00

2.990! 00

3.050! 00
3. 1101 00

1.160! 00

1.260! 00

3.3401 00

3.420E 00

3.500! 00

1.580! 00

1.660E 00

3.740! 00

3.820E 00

3.900E 00

1.980E 00

4.060E 00

4.140! 00

4.220E 00
4.300E 00

4.380! 00

4.460! 00

4.540! 00

4.630! 00

4.710! 00

4.8301 00

4.930! 00

5.030E 00

5.130E 00

5.230E 00

5.330E 00

5.430E 00

5.530E 00

5.630! 00

5.730! 00

5.630! 00

5.9 30! 00

6.0301 00

6.130! 00

6.230! 00

6.330! 00

6.440! 00

6.560! 00

6.6801 00

6.900! 00

6.920! 00

7.0401 00

7. 160! 00

7.2801 00

7.4001 00

7.5201 00

7.6401 00

7.760! 00

7.690! 00

8.030! 00

8.170! 00

8.310! 00

8.4501 00
8.5901 00

8.7301 00

8.870E 00

9.010E 00

9.150B 00

9.300E 00
9.460! 00

9.6 20! 00
9.780E 00

9.940! 00
1.010! 01

1.026! 01

1.0 42! 01

1.056! 01

(B/SR/HEY) (B/SR/HEY)
6.305E-02

5.941B-02

5.760E-02

4.900E-02
3.868E-02
4.357E-02

5.742E-02

5.27OE-02

3.8B8E-02

3.523E-02

3.128E-02

2.968E-02
2.893E-02

2.223E-02

2. 122E-02

2.517E-02

2.380E-02

2.236E-02
2.624E-02

2.687E-02
1.902B-02

1.162E-02

1.237E-02

1.642E-02

2.064E-02

1.746E-02

1.376E-02

1.061E-02

7.402E-03

5.561E-03

6.2161-03
9.5281-03

1.3201-0 2

1.3071-02

9.4951-03

6.4261-03

5.3491-0 3

4.4011-03

3.0521-03

1.8651-03

1.7721-03

1.9171-03

1.941E-03

2.284E-03

2.3631-03
2. 1831-03
1.08 31-03
2.5061-04

-5.7191-04

-8.240E-04

-6.489E-04

-8.3581-05

3.3548-04

2.9071-04

-5.1501-05
-1. 1131-04

1.9571-04

1.7551-04

3.4691-04

-2.C561-05

2.623E-05

2.339E-04
4.564E-04

5.477E-04

3. 160E-04
2.019E-04

1.264E-04
8.788E-05

9.320E-05
8.297B-05

6. 12HE-05
5.273E-05

6. 117E-05

065B-02
1.957E-02

2.026E-02
1.8.01-02
2.1761-02
2.0891-02

1.4551-02

1.7611-02

1.4411-02
1.4521-02

1.4091-02

1.2501-02
1.2111-02

1.1731-02

1.3381-02
1.2261-02

1.0391-02

9.7768-03

1.018E-02

1.0741-02
1.0481-02

1.0171-02
9.5881-01

9.4001-03
9.4681-03

9.9601-03
9.0421-03

6.7191-03

8.3151-03
8.9561-03

6.9411-03

8.2171-03
7.2991-03

6.6451-03

7.0841-03
7.3041-03

6.5511-03
5.3401-03

5.2111-03
5.4761-03

4.8051-03

4.0061-03

3.6741-03

3.3491-03

3.3261-03
2.8951-03
2.2861-03
2.0811-03

2.0291-03

1.7291-03

1.2651-03
1.2471-03

1.0331-03
9.0921-04

5.5581-04
7.17 31-04

7.0731-04

5.813E-04

4.5671-04
5.1751-04

5.9041-04

4.5061-04
4.7821-04

4.2681-04

2.7071-04
3.530E-04

3.180E-04
2.0571-04

1.2781-04
1.0591-04

1.0961-04
1.228B-04

1.2 851-04

INTIGRATID CATA

PHOTON INIRGY INTIRYA1

(HIY)

3.0001-01 -

4.0001-01 -

5.0001-01 -

6.0001-01 -
7.0001-01 -

8.0001-01 -

1.0001 00 -

1.2001 00 -

1.4001 00 -

1.6001 00 -

1.8001 00 -

2.0001 00 -

2.500! 00 -
3.0001 00 -

3.500! 00 -

4.0001 00 -

4.5001 00 -
5.000! 00 -

6.000! 00 -

7.000! 00 -
8.000! 00 -

9.000! 00 -

4.0001-01

5.0001-01

6.0001-01

7.0001-01
a.ooot-oi

1.O0O! 00

1.200! 00

1.400! 00

1.600! 00

1.800! 00

2.000! 00

2.500! OO
3.000! 00
3.5001 00

4.000! 00

4.500! 00

5.0COI 00

6.0001 00

7.000! 00

8.0001 00

9.000! 00

1 . 000 1 01

X-SICTION

(B/SR)

1.1441-01

7.7851-02

1.0241-01

5.3631-02
3.5391-02

5.1371-02

4.3621-02

3.8161-02

3.5861-02

2.8491-02

2.3521-02

4.3441-02

3.3601-02

2.1831-02

1.2891-02

9.9771-03

7.8541-03

7.9681-03

1.9871-03

-1.6921-04

1.7891-04

2.4681-04

IRROR

(B/SR)

4.0731-02

3.9611-02
2.1421-02

1.7361-02
1.2331-02

1.6131-02

1.3621-02

1.426E-02

1.1531-02

1.0671-02

8.6101-03

1.6101-02

1.0711-02

8.4291-03

6.1481-03

5.0831-03

4.6361-03

7.4351-03
3.7601-03

1.3031-03

5.6421-04
3.003f-04
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