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GAMMA-RAY PRODUCTION DUE TO NEUTRON INTERACTIONS WITH IRON 
FOR INCIDENT NEUTRON ENERGIES BETWEEN 0.8 AND 20 MeV: 

TABULATED DIFFERENTIAL CROSS SECTIONS 

J. K. DieKens, G. L. Morgan 
and F. G. Perey 

ABSTRACT 

Numerical values of differential cross sections for 
gamma rays produced by neutron reactions with iron have been 
obtained for neutron energies between 0.8 and 20 MeV. The 
data are primarily for 0 • 125 deg with supporting data at 
6 = 35, 75 and 90 d^g. These data consist of (a) discrete-
line values of da/du> for 45 observed transitions due to neutron 
interactions with natural iron; and (b) neutron gamma-ray 
production group cross section values of d <7/d(i)dE for 0.7 ^ 
Ey £ 10.5 MeV, with gamma-ray group sizes ranging from 20 keV 
for Yy <_ 1 MeV to 160 keV for Ey <_ 9 MeV. The da/dw values 
were obtained for 4.85 £ E £ 9.0 MeV using a Ge(Li) spec­
trometer. Additional discrete-line dcr/dw values for 4.85 £ 
E < 6.45 MeV at Gy = 125 deg have been tabulated for 66 
observed transitions due to neutron interactions with an 
iron sample enriched in the isotope 5 %Fe. The d2a/dudE 
values were obtained for 0.8 < E < 20 MeV using a Nal 

— n — ° 
spectrometer. 

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 iron. The data are presented in 

this report because it was impractical to publish all the numerical 

values with the journal article describing the measurements. 

The first set of data is for da/dw obtained at the Oak RiJge 5.5 MV 

and Tandem Van de Graaff facilities using a Ge(Li) spectrometer for gamma-
2 ray detection. The second set of data in the tables is for d a/dadE 
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obtained at the 47 m flight station of the Oak Ridge Electron Linear 

Accelerator using a Nal-crystal -photomultiplier system for gamma-ray 

detection. Details of both experimental systems have been given in 

previous reports, see Ref. 1 for the Nal system and Ref. 2 for the 

GE(Li) system. 

Tables 1, 2, and 3 report elemental da/du) (in mb/sr) for discrete-

line gamma-ray production cross sections due to neutron interactions 

with natural iron. Table 1 gives a complete report for E = 4.85 MeV. 

For E ^5.4 MeV, not all of the observed gamma rays were related to 

transitions associated with n + Fe reactions. The data in Tables 2 and 

3, therefore, represent most, but not all, of the gamma-ray yields for 

neutron interactions with Fe. The remainder may be classified as 

"continuum". The mean incident-neutron energy is given at the head of 

each column along with the associated beam spread. The uncertainty in 

mean energy is estimated to be + 50 keV. Included in these tables are 

absolute uncertainties associated with the cross-section value obtained, 

expressed in terms of standard deviations. These uncertainties Include 

absolute normalization (<7Z), detector calibration (<5Z), multiple 

scattering corrections (£10Z), and peak-area extraction difficulties 

(1-50%). Similar results for neutron interactions with an iron sample 
54 enriched to >97Z in the isotope Fe are given in Table 4. 

The graphs following Table 4 show representative gamma-ray spectra 

obtained with the Nal spectrometer. 

The computer output tables which follow the graphs give the data 

obtained with the Nal specttometer at the ORELA Shield Test Station. The 

first set of tables contain data in coarse gamma-ray energy groups of about 
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240 keV; the gamma-ray grouping is the same as in Reference 3 to facilitate 

comparison. The errors indicated in these tables represent half the area 

of the confidence interval given by the unfolding code FERD and are over­

estimates since FERD output points were combined. The second set of tables 
2 give values of d a/dEdu) for the 123 mesh points of the response matrix used 

in FERD. The differential cross section values given are the middle values 

of the confidence interval and the errors are half of the width of the 

confidence interval. Therefore, the errors do not include an absolute error 

of about 10Z estimated for the neutron flux measurements, effective area 

of the beam and absolute efficiency of the detector. The relative errors 

for cross sections corresponding to adjacent neutron energy groups should 

be less than 52. The data were analyzed twice with different neutron 

energy group widths. One set of group widths corresponds to those used 

in Ref. 3 and is included to facilitate comparison with that data. The 

other neutron energy groups were selected so as to have enough counts 

in each pulse-height spectrum for the unfolding code FERD. The neutron 

group widths are 0.2 MeV up to 1 MeV, 0.5 MeV from 1 to 10 MeV, 1 MeV 

from 10 to 16 MeV and 2 MeV from 16 to 20 MeV. 
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TABLE 1 . GAMMA RAYS FROM 4.85-MeV NEUTRON INTERACTIONS 
WITH 5 6 F e ( 8 - 1 2 5 DEG, A E n ~ C 1 5 MeV) 

Y 
x ( b ) 
Y 

(c) Assignment E 
Y 

I 
Y 

Assignment 

787.9 0 .540.3 3445.4-2657.6 2461 0.22+0.12 4546-2085.1 
846.8 89.0 +4.5 8 4 6 . 8 - g . s . 2523.5 4.60+0.42 3370.3-846.8 
869 0.25+0.12 3829-2V60.4 2598.6 4.45+0.31 3445.4-846.8 

1037.8 5.53+0.40 3122.9-2085.1 2657 .6* d ' 0 .2+0.1 2 6 5 7 . 6 - g . s . 
1171.4, 
1175.3 ' 2.20+0.30 3829-2657.4 

4298.2-3122.9 
2757(e) 
2960.4< d> 

3.8+0.3 
0 .2+0.1 

3604-846.8 
2 9 6 0 . 4 - £ . s . 

1238.3 2 0 . 0 + 1 . 1 2085.1-846.8 2982 2.13+0.18 3829-846.8 
1302.6 0.82+0.25 3387.7-2085.1 3009.7 0.25+0.11 3856.5-846.8 

1336 0.29+0.15 4458-2960.4 3119.1 0.32+0.11 3 1 1 9 . 1 - g . s . 
1360.4 1.51+0.16 3445.4-2085.1 3202.2 2.03+0.16 4049.0-846.8 

1575 0.40+0.20 4694-3119.1 3253.7 1.12+0.11 4100.5-846.8 
1668 0.20+0.12 3753-2085.1 3273.2 .46+0.10 4120.0-846.8 

1771.4 2.67+0.28 3856.5-2085.1 3370.3 .74+0.20 3 3 7 0 . 3 - g . s . 
1790 

1810.8 
0.23+0.12 

1 0 . 4 + 0 . 6 0 
4447-2657.6 

2657.6-846.8 
3448 , 

3451.4* 3.05+0.35 3448-g . s . 
4298.2-846.8 

1852 1.06+0.15 4509-2657.6 3548 1.67+0.10 4395-846.8 
1880 

1963.9 
0.36+0.15 
0.43+0.14 

4537-2657.6 
4049-2085.1 

3600, 
3604* 3.85+0.20 4447-846.8 

3604-g . s . 
2008 0.42+O.22 4093-2085.1 3662 0.67+0.10 4509-846.8 

2015.4 0.65+0.22 4100.5-2085.1 3765 0.24+0.09 4612-846.8 
2034.9 

2082 
1.79+0.15 
0.51+0.14 

4120.0-2085.1 
4740-2657.6 

3829i 
3830* 0.53+0.09 3829-g . s . 

4673-846.8 
2095.1 2.03+0.14 2941.9-846.8 3880 0.19+0.08 4727-846.8 
2113.6 

2213 
7.28+0.40 
0.14+0.10 

2960.4-846.8 
4293-2085.1 

4537, 
4544* 0.32+0.08 4537-g . s . 

4 5 4 4 - g . s . 
2272.3 4.98+0.30 3119.1-846.8 4658 0.24+0.09 4658-g . s . 

2374 0.18+0.12 4459-2085.1 4673 0.11+0.07 4673-g . s . 
2425W) 0.83+0.22 4509-2085.1 

AE *0.08Z, due principally to uncertainties in Doppler shi f t corrections. 
Elemental differential cross sections (mb/sr) not ccrrected for isotopic 
abundance. 

u 0ther l i n e s observed due to interactions of neutrons with re include: 
211-keV from 5 6Fe(n,p) 5*Mn, 1-0.13+0.07 mb/sr; 352-keV from s 7 F e ( n , n f ) 5 7 F e 
and 5 8 Fe(n-y ) 5 7 Fe seen in background, L-O.6+0.2 mb/sr; 567-keV due to 
5 6 F e ( n , a ) s 5 C r , I «0.25+0.12 mb/sr; and several transitions due to 
ShVe{n,n')5hVe. Y ~ 

* 
Coincident with gamma rays due to excitation of 5*Fe(5.8Z isotopic abundance 
in sample). 

"May Include 2752-fCeV gamma associated with 3599-846.8 keV transit ion. 



TABLE 2. ELEMENTAL DIFFERENTIAL CROSS SECTIONS FOR GAMMA-RAY PRODUCTION 
DUE TO NEUTRON INTERACTIONS WITH IRON* 

Incident; Neutron Energy and Energy Spread (MeV) 
E T , 5.35+0.20 5.85+0.20 6.40+0.20 6.90+0.15 

y Level — — — ~~ 
(keV) (keV) 0 v - 5 5 ° 9 =90° ey-«55° e y »90° 6^=55° 8 - 7 5 ° 9 - 9 0 ° \ " 5 5 ° _ V 9 _ 

5 6Fe I sotope 
788 344 * 0.3+0.2 0.3+0.2 0.3+0.2 
847 847 85.0+8.5 81.7+8.2 86.6+8.7 83.2+6.3 88.0+8.8 88.8+8.9 82.0+8.2 39.2+8.9 84.2+8.4 
103 S 3123 5.7+0.7 5.7+0.7 5.6+0.7 5.6+0.7 6.5+0.7 6.4+0.7 6.1+0.6 6.5+0.7 6.4+0.7 
1171 3829, 
1175 4293* 2.1+0.3 2.2+0.3 2.2+0.3 1.9+0.3 2.5+0,3 1.8+0.3 2.1+0.3 1.6+0.3 1.840.3 

1238 2085 23.9+2.4 22.6+2.3 27.0+2.7 23.5+2.4 28.9+2.9 26.2+2.6 24,5+2.5 30.0+3.0 25.3+2.5 
1303 3388 0.7 2+0.14 0.95+0.19 1.22+0.20 1.3^+0.21 2.1+0.3 1.9+0.3 2.1+0.3 3.0+0.4 2 . 540.4 
1336 4458 C.80+0.25 0.42+0.21 1.13+0.20 0.96+0.19 1.20+0.21 0.79+0.18 0.89+0.19 1.05+0.20 0.754O.17 
1360 3445 0.97+0.22 0.79+0.20 1.55+0.23 0.97+0.22 1,33+0,23 1.10+0.30 1.27+0.23 1.3 5+0.23 1.30+0.2 3 
1575 4694 0.60+0.27 1.06+0.50 1.47+0.65 0.63+0.32 1.30+0.55 1.60+0.60 1.10+D.47 1.7 5+0.65 
1668 37 53 b 0.85+0.35 0.38+0.14 1.33+0.23 1.24+0.20 1.18+0.20 1.65+0.35 1.44+0.30 
1771 3856 2.2+0.3 3.2+0.4 2.4+0.3 3.3+0.4 2.4+0.3 2.4+0.3 2.4+0.3 2.6+0.3 3.1+0.4 
1811 2658 9.340.5' 10.6+1.1 11.2+1.1 9.6+1.0 9.9+1.0 9.1+0.9 8.9+1.0 11.0+1.1 9.5+1.0 
1852 4509 1.55+0,45 1.85+0.45 2.05+0.30 1.71+0.25 1.67+0.45 1.7+0.5 1.70+0.40 1.35+0.30 
1964 4049 1.16+0.26 1.31+0 30 1.07+0.29 0.90+O.3O 1.15+0.25 1.47+0.35 1.20+0.35 0.93+0.23 
2008 
2015 

4093. 
4100 0.83+0.31 0.60+0.25 1.37+0.25 0.7540.25 0.64+0.25 1.20+0.35 

2035 4120 1.4+0.3 1.9+0.3 2.8+0.4 2.1+0.3 2.4+0.3 2.3+C. 3 1.6+0.3 1.7+0.3 
2082 4740 1.10+0.30 1.20+0.35 0.88+0.22 1.1540.35 0.80+0.20 0.8240.22 1.20+0.35 0.7240.18 
2095 2942 1.5+0.5 0.94+0.24 1.20+0.30 1.1840.30 1.02+0.25 1.05+0.27 0.65+0.20 0.83+0.18 
2114 2960 5.5+0.7 5.9+0.7 5.1+0.6 5.2+0.6 5.4+0.7 5.1+0.6 4.9+0.6 5.2+0.7 '+. 7+0. 6 
2213 4298 0.35+0.20 0.75+0.35 0.45+0.20 0.40+0.25 
2272 3119 3.3+0.4 3.4+0.4 2.45+0.35 2.940.4 2.J+0.3 2.2+0.3 2.640.4 2.2+0.3 2.6+0.4 
2374 4459 0.74+0.23 0.81+0.32 i.25+0.55 0.5040.30 0.6240.28 0.56+0.26 0.72+0.28 
2425 4509 0.66+0.31 0.904O.33 0.3040.20 



TABLE 2 

I n c i d e n t Neutron Enertv and Enerav Sor ead (MeV) 

E 
Y 

5.35+O.20 5 .85+0 .20 6. 40+0 .20 6 .90+0 .15 E 
Y Level 6 =55° 6 =90° 6 =55° e -90° 9 - 5 5 ° 0 - 7 5 ° G - 9 0 ° 0 - 5 5 ° 0 - 9 0 ° 

(keV) (keV) Y Y Y Y Y Y Y Y Y 

2 5 2 4 C 3370 5 .3+0 ,7 4 . 5 + 0 . 6 5 . 0 + 0 . 6 3 . 8 + 0 . 5 3 . 5 + 0 . 5 3 . 5 + 0 . 5 3 . 4 + 0 . 4 3 . 6 + 0 . 5 2 . 0 + 0 . 3 
2 5 9 9 d 34*5 3 . 7 + 0 . 5 5 . 8 + 0 . 7 5 .3+0 .7 5 . 2 + 0 . 6 5 .6+0 .7 6 .2+0 .7 6 .3+0 .7 6 . 0 + 0 . 6 6 .7+0 .7 
2757 3604 3 . 2 + 0 . 4 3 . 1 + 0 . 4 3 . 2 + 0 . 4 2 . 6 + 0 . 4 2 . 6 + 0 . 4 2 . 1 + 0 . 3 2 . 4 + 0 . 3 1 . 7 + 0 . 3 
2982 3829 1 .31+0 .31 1 .18+0 .22 1 .41+0 .31 1 .56+0 .45 0 .90+O.20 1 .29+0 .33 0 . 8 0 + 0 . 3 3 
3202 4049 2 . 4 + 0 . 3 1 .90+0 .25 2 . 7 + 0 . 3 1 .50+0 .22 1.60+O.20 1 .70+0 .30 1.80+O.22 2 . 3 + 0 . 3 1 . 8 0 4 0 . 2 2 

3254 4100 1 .22+0 .22 0 . 8 1 + 0 . 3 1 2 . 2 + 0 . 4 1 .40+0 ,35 1 .30+0 .35 1.7 5+u.4 5 1 .22+0 .24 
3370 3370 1 .00+0 .18 0 . 6 5 + 0 . 2 3 1 . 3 7 + 0 . 4 1 0 . 6 5 + 0 . 2 5 0 . 7540 .30 0 . 7 0 + 0 . 2 0 0 . 8 5 4 0 . 3 0 
3448 
3451 

3448, 
4298* 2 . 5 + 0 . 4 3 . 5 + 0 . 5 2 . 3 + 0 . 3 3 . 0 + 0 . 4 2 . 4 4 0 . 3 2 . 4 + 0 . 5 2 . 8 4 0 . 4 1 . 9 + 0 . 3 2 . 0 + 0 . 3 

3548 4395 2 . 0 + 0 . 3 2 . 2 4 0 . 3 2 , 9 + 0 . 4 2 . 6 + 0 . 4 2 . 2 4 0 . 3 2 . 1 + 0 . 6 2 . 5 4 0 . 4 1 . 7 + 0 . 3 1 . 9 4 0 . 3 

3600 
3604 

4 4 4 7 N 
3604 ' 2 . 6 + 0 . 4 3 . 3 + 0 . 4 2 . 9 + 0 . 4 2 . 6 + 0 . 4 2 . 4 + 0 . ? 2 . 0 + 0 . 6 2 . 5 + 0 . 3 2 . 4 + 0 . 3 1 . 9 4 0 . 3 

3662 4509 1 .24+0 .24 1 . 0 7 + 0 . 1 9 1 . 1 0 4 0 . 2 5 1 .25+0 .25 0 .82+O.22 1 . 1 0 4 0 . 3 0 0 . 9 5 4 0 . 2 2 
3765 4612 0 . 4 0 + 0 . 2 0 0 .75+O.33 0 . 5 2 4 0 . 2 4 0 . 6 0 4 0 . 3 5 
3880 4727 0 . 4 5 + 0 . 2 0 0 . 8 0 + 0 . 3 0 0 . 6 2 + 0 . 3 0 0 . 5 2 + 0 . 2 6 0 . 5 5 4 0 . 2 1 
4049 4876 0 . 9 0 + 0 . 3 5 0 . 6 5 + 0 . 2 5 1 . 3 0 4 0 . 5 5 O.75±0.35 0.68+O.28 0 . 7 0 + 0 . 3 1 0 .7 540 .28 0 . 6 5 + 0 . 2 8 
4537 
4544 

4537i 
4544 

0 . 6 1 + 0 . 2 3 O.35±0.18 0 . 4 3 + 0 . 2 1 0 . 4 9 + 0 . 2 3 

5228 
5255 

5228 
5255 

0 . 1 5 + 0 . 1 0 
0 .23+O.11 

0 . 2 2 + 0 . 0 6 
0 . 3 1 4 0 . 0 6 

0.19+O.08 
0 . 3 0 * 0 . 1 3 

0 . 5 0 + 0 . 2 5 
0 .55+O.22 

0 . 2 6 + 0 . 1 3 
0 .234O.13 0 . 5 0 + 0 . 2 0 

5 T e I e so topa 
1 . 1 + 0 . 2 1 . 0 + 0 . 2 1 .2+0 .2 1 . 1 + 0 . 2 1130 2538 1 . 1 + 0 . 2 1 . 0 + 0 . 2 1 .2+0 .2 1 . 1 + 0 . 2 1 . 3 + 0 . 2 

1408 1408 4 . 2 + 0 . 5 3 . 0 + 0 . 5 3 . 3 + 0 . 5 4 . 4 + 0 . 5 3 . 5 + 0 . 5 

Not corrected for relative abundances of the Isotopes. 
Probably Includes transition from higher lying state for E > 6 MeV. 
Appears to be a doublet in same spectra. 
May include data for the 2604 keV transition from the 3450-keV level. 

eData for 6 -55°, E - 5.35, 5.85, and 6.40 MeV are in Table 4. Y n 



TABLE 3. ELEMENTAL DIFFERENTIAL CROSS SECTIONS FOR GAMMA-RAY PRODUCTION 
DUE TO NEUTRON INTERACTIONS WITH IRON* 

Inc ident Neu itron Energy and Enemy Spread (MeV) 

E ( b ) 7 .45+0 .15 7 .95+0 .10 8 .50+0 .10 9 . 0 + 0 . 1 
EY 

(keV) e =35° 
Y 

[sotope 

e =55° 
i 

e -75° 
Y 

eY-90° eY-55° 0 Y - 9 0 ° 6 Y - 5 5 ° 8 Y - 9 0 ° 0 Y - 5 5 ° " e Y - 9 0 ° 

5 6 F e 1 

e =35° 
Y 

[sotope 

e =55° 
i 

847 8 9 . 0 + 9 . 3 8 4 . 6 + 8 . 5 8 2 . 1 + 8 . 5 77 .5+7 .8 9 4 . 6 + 9 . 5 8 4 . 2 + 8 . 4 9 2 . 4 + 9 . 4 8 4 . 1 + 8 . 5 9 4 . 0 + 1 0 . 5 8 2 . 8 + 9 . 0 
1038 6 .3+0 .7 6 .3+0.7 5 .7+0 .7 5 .8+0.7 7 .0+0 .8 5 . 3 + 0 . 6 7 . 9 + 0 . 8 6 .4+0.7 7 .4+0 .8 6 .3+0 .8 
1171 » 
1175 

1 .9+0 .3 1 .5+0 .3 1 .8+0 .3 2 .6+0 .3 1 .8+0 .3 2 .2+0 .3 1 .9+0 .3 1 .8+0 .4 1 . 8 + 0 . 3 
1238 3 0 . 7 + 3 . 5 2 9 . 6 + 3 . 0 28 .2+2 .8 2 7 . 5 + 2 . 8 3 3 . 2 + 3 . 4 27 .2+2 .7 3 4 . 5 + 3 . 5 3 1 . 1 + 3 . 1 35 .5+4 .3 3 0 . 0 + 3 . 5 
1303 3 . 4 + 0 . 6 3 , 2 + 0 . 4 2 . 7 + 0 . 4 3 . 4 + 0 . 5 3 . 0 + 0 . 4 4 . 2 + 0 . 5 3 . 3 + 0 . 4 4 . 0 + 0 . 5 3 . 2 + 0 . 4 
1336 1 .29+0.27 1 .40+0 .35 0.S2+O.20 1.24+0.27 0 . 6 0 + 0 . 2 5 0 . 8 2 + 0 . 1 9 0 . 6 5 + 0 . 2 5 
1575 1 .7+0 .5 1 .5+0 .4 1 .5+0 .4 1 .5+0 .4 1 .6+0 .3 1 .0+0 .4 1 . 6 0 + 0 . 3 5 
1771 1 .7+0 .3 1 .9+0 .3 2 . 1 + 0 . 3 2 . 2 + 0 . 3 2 .0+0 .3 2 . 0 + 0 . 3 2 .3+0 .3 2 . 3 + 0 . 3 2 .4+0 .4 1 .8+0 .3 
1811 8 . 3 + 1 . 0 9 . 6 + 1 . 0 8 . 9 + 0 . 9 8 . 2 + 0 . 9 9 . 6 + 1 . 0 8 . 1 + 0 . 9 9 . 2 + 1 . 0 8 . 5 + 0 . 9 8 .5+.1 .0 8 . 0 + 0 . 9 
1852 1 .5+0 .3 2 .1+0 .3 1 .5+0 .3 1 .46+0 .26 1 .49+0 .26 1.054O.20 
1964 1 .8+0 .3 1 . 5 + 0 . 2 1 .35+0 .20 1 .31+0.23 1 .32+0.23 1 .5+0 .2 1 .00+0.18 
2008 
2015c } 1 .04+0 .20 1 .00+0 .22 0 . 8 5 + 0 . 2 0 0 . 9 9 + 0 . 2 0 1 .05+0 .23 1.10+0.2.1 l . O 5 + 0 . 2 2 c 

2035 
2u82 

2 . 1 + 0 . 3 2 . 2 + 0 . 3 2 . 5 + 0 . 4 
1 .3+0 .3 

2 .5+0 .4 
1.25).3 

2 . 0 + 0 . 3 1 .4+0 .2 
0 . 8 4 0 . 3 

2 .8+0 .4 
1 .2+0 .3 

2 . 2 + 0 . 3 
1 .2+3 .3 

2 . 3 + 0 . 4 2 . 2 + 0 . 4 

2095 1 .8+0 .3 1 .1+0 .3 0 . 9 + 0 . 3 0 . 9 + 0 . 3 1 .5+0 .3 0.9+O.3 

213 4 3 . 7 + 0 . 5 4 . 2 + 0 . 5 4 . 2 + 0 . 6 4 . 2 + 0 . 5 4 . 3 4 0 . 5 3 . 7 4 0 . 5 4 . 1 + 0 . 5 3 . 7 + 0 . 5 4 . 1 + 0 . 5 3 . 9 + 0 . 6 
2274 
2 5 2 4 e 

2 . 5 + 0 , 4 
4 . 0 + 0 . 6 

2 .5+0 .J 
3 . 4 + 0 . 5 

2 . 7 + 0 . 4 
3 . 4 + 0 . 5 

2 .8+0 .4 
2 . 7 + 0 . 4 

2 . 3 + 0 . 3 
3.04O.4 

2 . 0 + 0 . 3 
2 . 2 + 0 . 3 

1 .7+0 .2 
2 . 4 + 0 . 5 

1 . 6 4 0 . 2 
2 . 2 + 0 . 4 

2 . 4 + 0 . 3 
2 . 1 + 0 . 4 

1 .5+0 .3 
1 .8+0 .4 

2599 4 . 4 + 1 . 2 5 .8+0 .7 6.0+O.7 6 .0+0 .7 5 .5+0 .7 5 .840 .7 5 .8+0 .7 6 .040 .7 A .4+p .7 5 . 0 + 0 . 7 
27 57 1 .7+0 .3 1 . 7 + 0 . 3 1 .7+0 .3 1 .5+0 .2 1 .9+0 .3 1 .4+0 .2 1 .0+0 .2 1 .1+0 .2 
2982 1 .2+0 .2 1 .5+0 .3 
3202 
3253 

1 .7+0 .4 .1.6+0.2 1 .6+0 .2 1 .4+0 .2 
0 . 8 3 + 0 . 2 1 

1 .9+0 .3 1 . 7 + 0 . 3 
1 . 0 + 0 . 2 

2 . 2 + 0 . 3 1 . 8 + 0 . 3 2 . 1 + 0 . 3 1 .4+0 .2 

3448} 
3451 

1 .6+0 .4 

1 . 6 + 0 . 3 
1 .5+0 .2 
1 .8+0 .3 

2 . 1 + 0 . 3 
1 . 6 + 0 . 3 
2 . 0 + 0 . 3 

2 . 0 + 0 . 3 
2 . 2 4 0 . 3 
1 . 6 4 0 . 3 

2 . 2 4 0 . 3 
1 .10+0 .23 

1 . 5 4 0 . 3 

2 . 4 4 0 . 4 
1 .55+0 .25 

1 . 4 4 0 . 2 

1 . 8 4 0 , 3 
2 . 0 + 0 . 3 
1 . 6 4 0 . 3 

1 . 6 + 0 . 3 
1 .4+0 .2 
1 .2+0 .2 

2 . 3 + 0 . 4 

1 . 2 4 0 . 2 

1 . 2 + 0 . 3 

1 . 2 + 0 . 2 

00 



TA*BLE 3 

Incident Neutron Energy and Energy Spread (MeV) 
.(b) 

6 =35 6^-35 
7.45+0.15 
o e -75* 

-I 
e -90' 

7.95+0.10 
9Y-55^ 0 -90 o e -55 

8.50+0.10 
o e -90 

_Y 

9.0+0.1 
0 -55° -I 0 -90 

3663 
3830 
3880 
$«• Fe Isotope 
1130 
1408 3.2+0.4 

1.3+0.5 
0.89+0.34 
0.25+0.12 

1.6+0.3 
3.7+0.4 

1.2+0.2 
0.77+0.27 
0.35+0.12 

1.3+0.2 
3.3+0.4 

2,1+0.3 
3.3+0.4 

0.82+0.22 

1.5+0.3 
2.8+0.4 

1.6+0.3 
4.2+0.5 

1.U7+0.24 

1.3+0.2 
3.7+0.5 

1.4+0.2 
4.4+0.5 

1.3+0.2 
3.5+0.4 

Footnotes to Table 2 apply to this table. 
See Table 2 for E of deexcltlng level. 

CAt E n - 8.50 6 - 90°. These peaks are nearly resolved yielding da(E »2008)/doo-0.45 mb/sr and da(E - 2015)/dw 
0.60 mb/sr. Y Y 

VO 
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TABLE 4. ISOTOPIC DIFFERENTIAL CROSS SECTIONS (IN sb/sr) FOR 
GAIMA PRODUCTION DUE TO NEUTRON INTERACTIONS WITH , %FE 

Incident Neutron Energy and Energy Spread (MeV) 
E Y (keV) a E x(keV) 4.85+0.15 5.40+0.12 5.9240.12 6.45+0.12 
5 *Fe Residual Nucleus 6 = 125° 6 - 125° 6 - 5 5 ° 6 - 125° 

Y Y Y Y 

411.440.5 2949.4 0 .4040.15 1.2040.50 (b) 2.00+0.40 
703.0+0.3 4047.6 1.45+0.21 2.05+O.30 1.4040.40 1.95+0.25 
736.O+0.4 4030.5 0.8340.12 1.3040.17 1.2440.16 1.3440.16 
756.6+0.3 3294.6 4.5040.50 5.7440.65 5.6040.80 6.05+0.72 
806.5+0.3 3344.5 3.3340.44 3.8240.45 3.1040.55 3.10+0.39 

1129.9+0.3 2538.0 17.2 +1.9 21.7 +2.3 22.7 +2.4 24.1 +2.8 
1153.140.3 3.5440.48 3.25+0.40 1.8940.75 2.25+0.28 
1294.940.4 3833.1 0.3740.07 0.33+0.07 0.3340.10 0.40+0.15 

1355 
1350 

4702 
4655 0.4540.09 

0 .55+0.20} 
0.55+0.20 1.0340.20 0.85+0.35 

1408.140.2 1408.1 65.3 +6.6 75.0 +7c5 70 .0 48 .0 71.5 +7.7 
1487.240.9 4782.1 0.70+0.14 0.4440.16 0.70+0.15 
1509.440.8 4047 .6 C 0.3940.08 1.05+0.22 1.00+0.20 1.12+0.20 
1550.740.5 2959.1 4 .5 +1.1 4.87+0.53 5.01+0.60 4.05+0.50 
1729.6+0.4 4267.6 0.84+0.13 1.59+0.20 1.9840.22 1.7740.22 
1757.6+0.5 3165.8 1.8440.24 1.76+0.21 1.39+0.17 1.3240.20 

1887 3294.6 l.CO+0.25 1.23+0.15 1.39+0.17 1.7340.22 
1936.5+0.4 3344.5 4.65+0.60 5.5240.65 5.9140.73 5.68+1.10 

21624-2 4702 0.42+0.15 0.55+0.25 0.47+0.15 
2244.140.7 4782.1 0.14+0.08 0.3840.14 0.48+0.14 0.55+0.15 

2409 4948 0.6340.17 0.6340.28 0.8240.15 
2425,240.7 3823.1 2.42+0.32 3.1340.40 2.55+0.35 3.5840.43 
2639.440.4 4047.6 0.79+0.12 0.76+0.13 i .09+0 .16 1.2040.15 
2662.740.5 4070.8 2.4240.35 3.2040.36 3.3040.69 5.39+0.63 
2859.6*0.6 4267.6 0.33+0.10 0.2340.12 0.8840.15 
2881.941.0 4290.0 0 .9140.14 1.06+0.14 0.85+0.22 0.9240.15 
2959.440.8 2959.1 5.8Q+0.75 5.52+0.70 4.4040.48 3.7840.43 
3166.0*1.0 3165.8} 8.20+1.0 7.55+0.95 /5 .36+0.85} 7.25+0.90 

3171 4579 
(4696) d 

4702 

1.7840.55 
3288 +-3 
3294 +-3 

4579 
(4696) d 

4702 
0 .1740.09} 
0.1740.09 0.33+0.13 0.3440.14 

3373.941.2 4782.1 0 .3240.12 1.44+0.18 1.38+0.20 1.3540.22 
3537 +5 4948 0.2440.10 0.4440.22 0.4740.22 
3672 45 5080 0.3740.11 0.5740.20 0.6240.20 
3737 + 6 e 5145 0.49+0.19 0.4840.14 
3840 +6 5248 0.39+0.14 
3867 +6 5275 0.4140.14 
3984 4-6 5392 0.15+0.10 
4044 +-5 5482 0.3740.17 0.7140.14 
4098 46 5506 0.15+0.10 
4131 46 5539 0.25+0.14 
4213 4-6 5621 0.16+0.11 



11 

TABLE 4 cont. 

E (keV) 
Incident Neutron Energy and Energy Spread (MeV) 

E (keV)a 

I 5*Fe Residu 
E (keV) 4.85+0.15 5.40+0.12 5.92+0.12 6.45+0.12 E (keV)a 

I 5*Fe Residu al Nucleus 

5809 

e y - 125° 6 » 125° Y 9 « 55° Y 6 * 125° 
Y 

4401 +7 

al Nucleus 

5809 0.37+0.14 
4420 +7 5828 0.19+0.13 
4579 ±2 4579 0.37+0.10 0.63+0.09 0.69+0.12 0.83+0.16 
505u -r/ 5080 0.16+0.08 0.23+O.07 0.25+0.09 
5453 +7 5453 0.15+0.07 
5955 +8 5955 0.06+0.04 
6038 48 6038 0.20+0.07 
6124 +8 6124 0.33+0.07 
5*Mn Residual Nucleus 

156.2+0.5 156.2 9.1 +1.0 10.0 +4.0 (b) (b) 
211.4+0.5 367.6 2.00+0.30 2.75*0.75 (b) 4.15+0.60 
251.3+0.5 407.5 3.00+0.40 3.95+0.45 (b) 4.00+0.50 
407.5+0.5 407.5 0.80+0.15 1.8 +0.6 (b) 1.81+0.40 
471.4+0.5 839.0 0.59+0.25 0.80+0.15 (b) 0.92+0.20 
839.0+0.6 839.0 0.69+0.20 1.02+0.20 1.00+0.20 1.12+0.22 
854.3+1.0 1011.0 0.95+0.26 O.i'MO.14 0.97+0.20 1.08+0.21 
956.9+0.4 1011.0 1.17+0.20 1.3>+p.l8 1.27+0.18 1.4940.19 
1316 +1 
1319 +1 

1371 
1374 

O.31+O.17i 
0.38+0.17' 0.44+0.18 0.29+0.12 0.36+0.15 

1271 +1 
1374 +1 

1371 
1374 

0.80+0.25, 
0.91+0.25' 1.52+0.40 1.85+0.25 1.80+0.23 

1399 1453 2.1 +0.9 2.4^1.1 1.8 +0.8 1.8 +0.8 
1454f 1453,1506 1.15+0.20 0.96+0.15 0.95+0.15 1.02+0.15 

1506 1506 0.36+0.08 0.25+0.08 0.20+0.10 0.22+0.11 
1542 1542 0.8 +0.3 0.50+0.18 1.2 +0.4 0.75+0.30 

entries with associated uncertainties indicate energies determined from the 
present work. Entries without uncertainties Indicate Imprecise energies 
which could not unambiguously be determined. 
b Gamma rays not observed because of electronic bias settings for the spectra 
indicated. 

c. Gamma-ray yield much larger than expected from previous branching ratio 
of 22 for the 4048-keV level. It is likely that the peak observed includes 
another transition, possibly in 5l*Mn. 
At E * 5.40 MeV this peak is clearly a doublet of about equal intensity. 
Another energy level in 5 HFe nearly degenerate with the 4702-keV level is 
suggested. 

Except for E • 4579, all of the following energy uncertainties are due 
primarily toTuncertainties in Doppler shift determinations because of 
lack of information on the lifetimes of the excited states. 
1454-keV peak contains at least two unresolved gamma rays. 
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RBQYBCR OARHJ RAY PRODUCTION ClOSS S1CTXORS FIOH TRCR.THE TABULATED VALUES ARE DIFFERENTIAL CROSS 
SBCTXORS AT 12$ DIORBBS.XR RB/SR.FOR TKB aANNA RAT EREROY INTERVALS,IN KEV,SHOWN IK ?K? LEFTMOST 
COLORS.TIE 1RBORS INDICATED ABB IN THE SARE ORXTS ARD DO NOT INCLUDE AN ESTIMATED 10* ERROR DUE TO 
TRI ABSOLUTS PLOI HIASOREHERT.THE RELATIVE ERRORS FOR ADJACENT COLUMNS SHOULD BE LESS? THAN S I . THE 
COLORS M1ADIN03 ARE.IN NSV.TRt LOVER LINTT OF TRB REUTRON ENERGY INTERVAL FOR IHAI COLUMN.IHE UPPER 
LXRXT SOB TRB LAST N10T10N BRBBOS XRTBRVAL IS 9 . 4 6 3 REV. 

5 . 0 0 3 5 . 5 2 4 6 . 0 3 8 6 . ' 523 7.1 )12 l * k ^ 8.1 )2<i 8.1 168 9 . 0 2 8 

7 0 7 - 90S 9 7 . 3 0 3 . 2 0 9 4 . 9 0 3 . 0 3 9 2 . 0 0 J . 91 9 0 . 5 0 3 . 9 4 8 9 . 1 0 u . 0 6 6 5 . 5 0 4 . 0 7 8 2 . 3 0 U.71 8 0 . 5 0 4 . 4 9 7 7 . 10 4 . 8 1 
9 4 5 - 1 1 6 4 1 9 . 0 0 2 . 3 3 1 4 . 5 0 2 . 0 0 1 4 . 9 0 2 . 7 5 16 .70 2 . 9 1 17 .50 J . 0 9 1 6 . 7 0 3 . 0 1 16. 10 3 .55 17 .10 3 . 5 0 15 .10 3 .75 

' , 114-1423 2 7 . 1 0 1 .77 3 2 . 0 0 2 . 0 5 3 6 . 1 0 2 . 1 6 3 6 . 3 0 2 . 3 8 3 7 . 7 0 2 . 3 7 3 7 . 5 0 2 . 4 6 3 7 . 6 0 2 . 9 1 3 7 . 6 0 2 . 9 5 3 6 . 0 0 3 .00 
1«23-1662 2 . 9 9 1 .29 5 . C I 1 .39 5 . 2 5 1 . 5 8 5 .72 1 . 7 6 5 . 5 5 1.76 6 . 7 4 1 .75 5 .4 1 2 . 0 8 6 . 5 8 1.94 6 . 0 4 2 . 0 5 
1682 -1901 1 9 . 0 0 1 .29 1 0 . 2 0 1 .43 1 6 . 4 0 1 . 5 2 15 .70 1 .57 16 .40 1.66 1 5 . 6 0 1 .68 1S.40 1.65 14 .90 1.80 13 .30 2. 14 

1901 -2140 1 2 . 2 0 1 .27 1 3 . 0 0 1 .39 1 2 . 9 0 1 .44 13 .30 1 . 4 1 12 .90 1 .62 1 3 . 6 0 1 .61 1 3 . 2 0 1,96 11 .20 1 .91 10 .70 2 . 0 1 
2 1 4 0 - 2 3 7 9 7 . 2 0 0 . 9 5 7 . 5 0 1 .10 0 . 6 5 1.2S 1 0 . CO 1 . 2 8 9 . 1 1 1.U3 8 . 1 5 1 .55 7 . 3 9 1.79 8 . 3 0 1.70 8 . 2 1 1.84 
2 3 7 9 - 2 6 1 0 9 . 4 6 0 . 0 9 1 0 . 0 0 0 . 9 5 1 1 . 0 0 1 .03 12 .10 1 .06 11 .50 1 .19 1C.90 1 .27 1 1 . 8 0 1.53 1 1 . 3 0 1 .48 10 .20 1.60 
2 6 1 9 - 2 0 5 7 9 . 9 7 0 . 5 0 0 . 0 4 0 . 0 9 0 . 3 0 0 . 7 2 8 . 9 7 0 . 6 1 9 . 0 3 0 . 8 8 7 . 7 3 0 . 9 5 8 . 3 7 1,07 7 . 3 0 1.20 6 . 9 9 1.21 
2057 -3096 « . 2 3 0 . 5 1 4 . 4 0 O.SS 5 . 6 4 0 . 6 0 6 .02 0 . 6 5 6 . 6 1 0 . 7 4 7 . 4 7 0 . 7 9 5 . 9 1 0 , 9 6 7.6C 0 . 9 9 7 . 1 7 1.14 

9096 -3335 9 . 4 3 0 .44 5 . 9 7 0 . 5 0 6 . 5 7 0 . 5 4 6 .81 0 . 5 9 7 . 0 0 0 . 6 9 7 . 4 7 0 . 7 3 7 . 5 9 0 . 8 6 7 . 8 0 0 . 9 2 7 . 1 2 1.06 
3 J J » - . 1 S 7 4 6 . 3 4 0 . 4 1 0 . 3 4 0.4ft 0 . 1 2 0 . 4 9 8 . 2 6 0 . 5 4 8 . 8 2 0 . 5 6 8 . 8 5 0 . 6 7 9 . 2 8 0 . 7 5 8 . 4 0 0 . 8 7 7 . 6 0 1.00 
3574 -3013 5 . 9 9 0 . 3 0 0 . 3 3 0 . 3 ? 5 . 0 0 0 . 4 5 6 .56 0 . 4 8 6 . 8 6 0 . 5 1 6 . 9 4 0 . 5 6 7 . 5 4 0 . 7 1 7 . 3 4 0 . 7 5 6 . 6 7 0 . 8 8 
3013-405.2 2 . 4 0 0 . 2 1 2 . 7 3 0 . 3 1 2 . 9 6 0 . 3 6 2 .76 0 . 4 3 3 . 0 2 0 . 5 1 4 . 1 2 0 . 5 4 4 . 9 5 0 . 6 9 3 . 6 0 0 . 7 5 4 . 1 3 0 . 9 4 
4052*4290 0 . 0 5 0 . 1 « 1 .37 0 . 2 5 1 .62 0 . 3 4 1 .61 0 . 3 9 1 .52 0 . 4 6 2 . 6 0 0 . 5 0 2 . 9 8 0 . 6 9 2 . 6 2 0. 75 4 . 2 1 0 . 8 9 

4290-4S29 o.«« 0 . 1 3 1 .39 0 . 2 1 1 .74 0 . 3 0 1.63 0 . 3 8 1 .91 0 . 4 4 1.99 0 . 4 9 2 . 6 5 0 . 6 7 3 . 5 6 0 . 7 0 2 .79 0 . 8 3 
4 5 2 9 - 4 7 6 8 0 . 2 0 0 . 1 0 0 . 7 4 0 . 1 7 1 .00 0 . 2 6 1 .45 0 . 3 1 2 . 0 1 0 . 3 7 1 .87 0 . 4 1 1 .74 0 , 5 5 2 . 8 7 0 . 6 0 2 . 3 1 0 . 7 5 
4 T M - 9 0 0 7 0 . 0 3 0 . 0 0 0 . 4 3 0 . 1 2 1 .24 0 . 2 1 1.24 0 . 2 6 1.56 0 . 3 1 1.43 0 . 3 6 1 .82 0 . 4 9 1.47 0 . 5 3 1.48 0 . 6 4 
5007 -5244 0 . 2 0 0 . 0 5 0 . 1 2 0 . 1 1 1 .16 0 . 1 6 1 .63 0 . 2 3 1 .38 0 . 2 8 2 . 0 6 0 . 3 5 1 . 8 5 0 . 4 6 1.54 0 . 4 8 1.89 0 . 5 8 
5244 -5465 0 . 1 0 0 . 0 5 0 . 9 5 0 . 0 0 0 . 9 6 0 . 1 2 1.34 0 . 1 7 1 .06 0 . 2 5 1 .65 0 . 3 2 1 .37 0 . 4 3 2 . 4 5 0 . 4 5 2 . 4 2 0 . 5 6 

5 * 0 5 - 9 7 2 4 - 0 . 0 1 0 . 0 1 0 . 2 5 0 . 0 0 0 . 4 3 0 . 1 0 0 .70 0 . 1 5 1 .10 0 . 2 2 1 .23 0 . 3 1 1 .24 0 . 4 2 1.86 0 . 4 3 1.70 0 . 5 5 
5 7 2 4 - 9 9 6 3 0 . 0 0 0 . 0 9 0 . 0 3 0 . 0 5 0 . 1 7 0 . 0 0 o.«- 0 . 1 2 1 .56 0 . 2 0 1 .20 0 . 3 0 1 . 1 1 cue 0 . 9 4 0 . 4 4 1 .58 0 . 5 5 
5 9 4 3 - 6 2 0 2 • 0 . 0 1 0 . 4 0 0 . 0 2 0 . 0 3 0 . 0 9 0 . 0 6 0 . 3 4 0 . 1 1 0 . 0 7 0 . 1 0 1 .14 0 . 2 7 1 . 5 3 0 . 3 9 1.40 0 . 4 0 1.52 0 . 5 2 
6 2 0 2 - 6 9 4 1 - 0 . 0 0 0 . 0 2 0 . 0 2 0 . 0 3 • 0 . 0 0 0 . 0 1 0 .26 0 . 0 9 O.SS 0 . 1 4 1 .26 0 . 2 2 1 .32 0 . 3 3 1.63 0 . 3 6 1.78 0 . 5 0 
M I I ' M M 0 . 0 5 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 3 0 . 0 4 0 .15 0 . 0 6 0 . 4 3 0 . 1 1 0 . 8 8 0 . 1 6 1 .16 0 . 2 7 1 ) 4 3 0 . 3 ' 1 .69 0 . 4 5 

4 4 t o - 4 9 1 9 0 . 0 2 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 6 0 . 0 3 0 . 0 0 0 . 0 2 0 . 2 6 0 . 0 6 0 . 5 0 0 . 1 1 1 .17 0 . 2 1 1 .25 0 . 2 6 1.13 0 . 3 7 
6 9 1 9 - 7 1 9 6 - 0 . 0 0 0 . :1 - 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 2 C.02 0 . 0 2 0 . 13 0 . 0 6 0 . 6 0 0 . 0 8 0 . 9 1 0 . 16 1.06 0 . 2 2 0 . 9 1 0 . 3 2 
7 1 9 0 - 7 3 9 7 - 0 . 0 2 0 . 9 2 0 . 0 1 0 . 0 1 - 0 . 0 2 0 . 0 1 0 .03 0 . 0 2 0 . 0 3 0 . 0 3 0 . 3 2 0 . 0 5 0 . 6 1 0 . 1 1 0 . 8 5 0 . 1 7 1.03 0 . 2 7 
7 3 9 7 - 7 6 3 4 - 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 2 0 . 1 2 0 . 0 3 0 . 3 2 0 . 0 9 0 . 8 4 0 . 1 4 1.05 0 . 2 4 
;«34-TB7S 0 . 0 3 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 4 0 . 0 2 0 . 0 5 0 . 0 2 0 . 1 6 0 . 0 6 0 . 4 8 0 . 1 1 0 . 7 6 0 . 2 1 



RZOrtOR CAKftA MY PPCDUCTXOy C»OS5 SECTTCRS TtOH XROR. THE TABULATED VALUES AXE DZTTSftHTZHl CEOSS 
SICTXCRR At 125 9WRZIS.X8 H9/9 I . IO? THE OARRA IAY ERSSOV XRTSRVALS.TR KEV.SHOHH IV THE LEFTMOST 
C016&R.XKI EtRCfS XlffTCAtSD A»Z XR THE SANE URXTS ARD CO MOT TRCLOOr AR ZSmAXED 10* rRFOS DUE TO 
TRZ ABSOLUTE flttX REAS0*EHX»T.T!.r JELAXIW ISPORS TOT ADJACER? COLOHJS SHOULD BE LESS THAN b«. THE 
COLORR MSACXRGS Att.XR RtV.THE LCMET LIBIT Of TH! REOTSCR ER»*OY XRTErVAL TOR IHAT COLUHR.THE OP?ES 
LXRXi rot TKE LAS1 RSUTRCR ERE80Y XRTBfVAl XS 19.900 REV. 

9.4*3 10.030 1C.970 11.940 13.030 13.950 14.970 16.120 18.090 

707- 9«5 77.20 • .en 7* . 00 4.03 7C.50 5.06 61.20 6 . 9 ' 33.80 6.12 48.10 3.44 It it .40 5.60 36.70 5.63 36. 30 6.09 
* *S -11 f * 15.10 3 . 7 : 1«. 90 3.57 15.00 .1.9* 1«.70 4 .26 13.20 4 . 6 * 14.20 4.39 4 .20 4. 18 10.70 3. 75 13.80 4.59 

1164-1423 • 0 . 2 0 2.90 CO.70 2.97 4 i . * 0 3.13 41.00 3.65 36.30 3.90 31.10 3.93 27.30 3.56 27.50 3.23 27.90 3.86 
1*23-1662 6.12 2.12 9. 7« 1.97 5.22 2 . 2 * 7.25 2.37 7.01 2 .51 5.62 2.37 ' . .58 2.26 6.09 2.03 6.19 2.52 
u * : - i 9 c i 1 2 . f i 1.9* 12.50 2.05 12.99 2.09 10.60 2.«.1 9. *7 2.30 8.54 2.21 !>.36 2.36 5.32 1.89 7.48 2.31 

1*01-21*0 10.00 i . » ; 9.55 2.02 10.10 2.02 9.19 2.35 6.3b 2.60 6.37 2.44 • •Of 2.39 3.16 1.82 3.22 2.70 
21*0-2379 !>.*« 1.8* 6.57 1.97 6.1« 2 .01 6.72 2 . 2 0 6.19 2.29 3.46 2.06 ' .46 0.62 it.89 1.68 4 . 2"> 2.33 
2)79-26 IS 1C.*0 1.00 9.19 1.59 10.00 1.72 9.03 1 . / 1 7. 3d 2.30 4.82 1.97 3.35 1.24 2.7-f 1.51 4.08 1.81 
2619-2657 • • 6 9 1.27 7 . * J 1.19 6 .62 1.37 6-38 1.60 5.77 1.53 3.92 1.54 3.82 1.53 1.56 1.18 3.01 1.42 
2*57-309* 7 .SI 1*11 6.95 1.01 6.35 1.19 6*17 1.3« 3 .4* 1.33 4.37 1.44 5.23 1.23 3.86 1.32 1.44 1.41 

309*-.»)3S 7.5? 1.09 7 . 5 * 0.95 7 . 7 * 1.09 7.52 1.25 3.47 1.42 3.95 1.31 1.32 1.14 2.85 0.95 4.64 1.22 
J j35 -»5" t * . » 5 1.05 9.32 o.to 7 .61 1.09 5.37 1.20 4 .63 1.21 2.61 1.33 2.96 1.24 2.43 0.90 4.36 1. 14 
357*-3613 6.22 0.93 4 .71 0.97 6.89 1.09 5.73 1 . 1 * 5.57 1.29 3.35 1.27 2.96 1.16 2.07 0.91 2.82 1.16 
3913-4052 4 . 3 * 5.97 • • • 7 0.93 4.39 1.10 • .72 1.25 4.26 1.36 3.31 1.28 1.97 1.24 0.46 0.96 0.63 0.31 
4052-4290 3.96 0.97 3.93 0 . 9 * 2.92 1.15 4 . 9 * 1.28 2.39 1.47 1.86 1.34 1.11 1.27 1.78 0.91 0.49 1.07 

* 2 9 0 - * 5 2 * 2 .91 0 . 9 * 3 . U 0.95 3.27 1.06 1.61 1.29 3.25 1.39 2,13 1.29 0.94 1.22 0.74 0.91 1.04 1.01 
4 S 2 9 - 0 6 6 2.C9 0.7« 2.30 G.79 3.96 0.90 1.56 1.03 1.95 1.14 2.22 1.15 1.81 1.01 1.89 0.82 2.04 0.84 
•7 * * -5007 2.79 O.M 3.19 0.95 2.76 0 .91 3.52 0 .91 1.59 1.06 2.15 1.00 1.51 0.91 1.35 0.68 0.70 0.80 
5007-32** 2.12 A. 62 2.87 O.ti 3.03 0 .71 3.03 0 . 0 * 3.42 0.99 1.33 0.92 1.72 0.88 o.n 0.07 0.29 0.41 
S24*-S«63 3.03 0.59 2 .59 0.57 3.12 0 . 7 * 1.98 0.93 2.33 1.00 1.56 9.92 0 .61 ft. 77 0.32 0.62 0. 10 0. 14 

5*95-5724 2.01 0.59 2.90 0.57 1.39 0 . 7 * 2.57 0.97 1.62 0.95 1.37 0.93 • 0 . 1 6 0.49 0.28 0.58 1.27 0.67 
5724-S96J 1.6* 0.57 2.OS P 57 1.13 0.72 2.7? 0.86 1.»2 1.03 1.23 0.95 1.78 0.60 1.21 0.60 0.39 0.65 
5963-6202 2.09 0.57 1 . * * 0.56 3.96 0.73 2.29 0.84 1.79 0.99 2.03 0.94 1.30 0.76 1.50 0.62 0.85 0.65 
*;o2-t««i 1.5* 9.53 1.55 0.50 3.45 0 . ( 9 2.7C 0.79 1.25 0.98 1.08 0.68 0.93 0.76 0.4b 0.57 0.20 0.45 
6**1-6680 1.92 o.«a 2 . * 1 0.46 1.42 0 . ( 3 2.00 0.70 2 . 8 * 0.83 2.05 0.76 1.01 0.69 0.22 0.50 0.02 0.34 

6660-6919 i.to 0.*2 2.40 0.40 0.96 0.56 1.36 0.C3 2.31 C.7u 1.79 0.65 3.95 0.57 0.65 0.46 0.53 0.51 
*91«»-71Sd 0.76 0.39 o.*»o 0.J6 2.0«. 0.49 2.01 0.56 1.69 0.67 0.03 0.19 0 .81 0.37 0.87 0.U3 0.63 0.38 
7159-7397 1.09 0.3« 1.05 0.3b 1.96 0 . *7 1.69 0.53 0 . (9 0.62 0.49 0.53 0.95 0.50 0.25 0.41 0.19 0.33 
73*7-763* 1.30 0,32 1.4* 0 . ? : 0.99 C.i.5 1.53 C.«<* 0. 3C O . M 0.71 0.31 0.86 0.31 0.20 0.35 0.08 0.28 
7636-7975 0.53 0.28 1.20 0 .31 1 .2 : O.tti 0.86 0.»7 0.93 0.5*» 0.66 0.49 0 .31 0.42 0.43 0.34 0.20 0.25 
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RBOTROR GAMMA RAY PRODUCTION CROSS SBCTZONS FROH IROM.THB TABULATED VALUES ARE DIFFERENTIAL CROSS 
SBCTXCNS AT 1 2 5 DBGREES.XN R 8 / S F , F 0 F THE GAHHA RAY ENBROY INTERVALS,IN KEV.SHOHN XN 1HE LEFTMOST 
CCLUBN.THE 5FR0BS ZRDZCATBD ARE ZN THE SANE UNITS AND DO NOT XNCLUDE AN ESTIMATED 10ft ERROR DUE TO 
THE A8S0LUTI FIOX MEASUREMENT.THE RELATIVE ERRORS FOR ADJACENT COLUMNS SHOULD BE LESS THAN 5S.THS 
CCLOBN HBADZROS ARB.ZN HBV.THE XOHBR LIMIT OF THE NEUTRON ENERGY INTERVAL FO« THAT COLUMN.THE (JPPSS 
LIMIT FOR THE LAST MBOTRON BMEBOY INTERVAL ZS 1 6 . 7 4 0 REV. 

0.856 1.320 2.'<>>0 3.070 4.110 5.140 6.130 7.750 9.830 12.600 

7 0 7 - 945 3 2 . 0 0 C.22 5 4 . 2 0 0 . 4 5 7 4 . 2 0 0 . 7 4 8 4 . 0 0 1.26 9 1 . 7 0 1.73 9 5 . 1 0 3 . 2 6 9 0 . 3 0 3 . 5 4 8 0 . 4 0 3 .94 7 1 . 10 4 . 6 0 4 9 . 0 0 4 . 6 7 
9 4 5 - 1 1 8 4 0 . 2 1 0 . 0 3 1.45 0 . 1 0 2 . 2 0 0 . 2 7 5 . 4 3 0 .76 12 .80 1.22 14 .40 2 . 3 6 16 .40 2 , 6 5 1 6 . 3 0 3 .03 14 .80 3 . 4 5 13.60 3 .42 

1184-1423 0 . 0 2 0 . 0 1 1.20 0 . 0 6 6 . 2 5 0 . 2 0 1 2 . 3 0 0 . 5 9 1 9 . 1 0 0 . 9 1 3 1 . 0 0 1 .78 3 6 . 8 0 2 . 0 7 3 7 . 6 0 2 . 4 2 4 1 . 4 0 2 . 7 4 3 2 . 5 0 2 . 8 6 
1 4 i . 1662 0 . 0 2 0.C2 0 .84 0 . 0 4 1.30 0 . 1 1 1 .13 0 .44 1 .51 0 . 7 1 4 . 2 0 1.27 5 . 9 1 1 .50 5 .89 1.70 6. 14 1 .92 6 . 5 9 1.73 
1662 -1901 0 . 0 1 0 . 0 2 0 . 0 6 0 . 0 2 2 . 5 6 0 . 0 9 1 0 . 9 0 0 .44 13.50 0 . 6 8 16 .30 1 .25 16 .00 1 .40 1U.90 1.54 11 .90 1.84 6 . 4 0 1.->3 

1901-2140 0 . CU 0 . 0 2 0 . 0 2 0 . 0 2 0 . 4 4 0 . 0 5 8 . 6 6 C.37 11 .00 0 .64 1 2 . 7 0 1 .22 13 .30 1 .27 1 1 . 8 0 1.54 9 .58 1 .72 5 . 7 0 1.80 
2140 -2379 O.C1 0.C2 0 .02 0 . 0 2 0 . 2 2 0 . 0 4 6 . 0 8 0 . 2 8 6 . 1 9 0 . 5 5 7 . 5 1 0 . 9 7 9. 19 1 .12 7 .67 1.42 6 . 8 5 1 .63 4 . 3 2 1.53 
2379 -2618 0 . 0 0 c . 0 0 0 . 0 2 0 . 0 2 0 . 0 8 0 . 0 3 3. 67 0 . 1 8 8 . 8 7 0 .44 10 .20 0 . 8 2 11 .40 0 . 9 1 11 .10 1.16 9 . 4 5 1 .35 5 . 5 4 1 . 39 
2618 -2857 0 . 0 3 0 . 0 1 0 . 0 1 0 . 0 1 0 .04 0 . 0 2 1 .74 0 .12 5 .01 0 . 3 2 6 . 3 9 0 . 5 5 6 .72 0 . 6 4 7 . 5 6 0 . 8 4 7 . 5 7 1 .03 4 . 1 9 1.03 
2857-30S© 0 . 0 1 0 .01 0 .02 0 . 0 1 0 . 0 1 0 . 0 2 0 . 9 0 0 . 0 9 3 . 5 9 0 . 2 6 4 . 4 2 0 . 4 6 6 .25 0 . 5 1 7 . 18 0 . 7 2 6 . 7 1 0 . 8 7 4 . 2 9 0 .06 

3 0 9 6 - 3 3 3 5 0 . 0 2 0 . 0 1 0 .03 0 . 0 1 0 . 0 1 C .02 0 . 9 4 0 . 0 7 4 . 4 1 0 . 2 2 5 .73 0 . 4 1 7 . 0 5 0 . 4 6 7 . 4 1 0 . 6 6 7 . 36 0 . 8 0 4 . 6 1 0 . 7 9 
3335-3574 0 . 0 2 0 .C1 0 . 0 0 0 . 0 0 - 0 . 0 1 0 . 0 1 1 .88 0 .07 7 . 2 8 0 .20 6 . 2 3 0 . 3 7 8 .55 0 . 3 9 8 . 2 1 0 . 6 1 7 . 1 9 0 . 7 5 3 .79 0 . 8 1 
3574 -3813 0 . 0 1 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 3 0 . 0 2 0 . 6 0 0 . 0 5 3 . 7 8 0 . 12 6 . 1 8 0 . 2 8 6 .43 0 . 3 4 7 . 0 6 0 . 4 7 6 . 7 2 0 . 7 2 3 . 8 5 0 . 7 3 
3813 -4052 0 . 0 1 0 . 0 1 0 . 0 3 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 7 0 . 0 3 0 . 7 6 0 . 0 8 2 . 6 6 0 . 2 1 : . * u 0 . 2 9 4 . 2 8 0 . 4 8 4 . 5 3 0 . 7 4 3 .02 0 . 7 8 
1052-4290 o .o ; 0 . 0 2 0 . 0 2 0 . 0 1 0 . 0 2 0 . 0 2 0 . 0 4 0 .03 0 . 1 2 0 . 0 5 1 .18 0 . 1 7 1 .68 0 . 2 5 3 . 2 4 0 . 4 4 3 .71 0 . 7 4 2 . 2 9 0 . 8 1 

4 2 9 0 - 4 5 2 9 0.C1 0.C1 - 0 . 0 1 0 . 0 1 - 0 . 0 0 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 6 0 . 0 3 1 .22 0 . 1 4 1.82 0 . 2 4 2 . 7 3 0 . 4 3 2 .80 0 . 6 9 2 . 2 4 0 . 8 0 
4 5 2 9 - 4 7 6 8 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 1 0 . 1 3 0 . 0 4 0 . 5 7 0 . 1 1 1 .61 0 . 2 0 2 . 0 2 0 . 3 6 2 .73 0 . 5 9 1.74 0 . 6 2 
4768-50C7 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 1 - 0 . 0 0 0 . 0 1 0 . 0 1 0 . 0 0 0 . 3 6 0 . 0 8 1.32 0 . 1 7 1 .78 0 . 3 0 3 . 1 7 0 . 4 9 1 .72 0 . 5 5 
5007 -5246 - o . c o 0 . 0 1 0 . 0 2 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 3 0 . 0 1 - 0 . 0 1 0 . 0 2 0 . 4 0 0 . 0 7 1.51 0 . 1 4 1.99 0 . 2 7 2. '5 0 . 4 5 2 . 1 6 0 .52 
5246 -5485 0 . 0 3 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 0 0 . 4 1 0 . 0 5 1 . 2 : 0 . 1 2 2 .04 0 .26 2 .77 0 . 4 3 1.40 0 . 5 0 

5485-5724 0 . 0 2 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 1 0 .01 0 . 0 1 0 . 0 1 0 . 1 2 0 . 0 5 0 .80 0 . 1 1 1.60 0.24 2 .25 0 . 4 4 1.27 0 . 5 1 
5724 -5963 - 0 . C 1 0 . 0 1 0 . 0 1 0 . 0 1 • 0 . 0 0 0 . 0 0 - 0 . 0 0 0 .01 0 . 0 2 0 . 0 1 0 . 0 3 0 . 0 4 0 . 8 0 0 . 0 9 1.28 0 . 2 4 1.94 0 . 4 3 1.73 0 .52 
5 9 6 3 - 6 2 0 2 0 . 0 2 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 3 0 . 0 1 0 . 0 3 0 . 0 3 0 . 5 8 0 . 0 8 1.44 0 . 2 2 2 . 3 0 0 . 4 2 1.80 0 . 5 0 
6 2 0 2 - 6 4 4 1 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 1 0 .01 - 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 2 0 . 3 7 0 . 0 7 1.47 0 . 2 0 2 . 3 6 1 .38 1.29 O.S'i 
S441-6680 • 0 . 0 0 0 . 0 1 - 0 . 0 1 0 . 0 1 - 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 1 - 0 . 0 0 0 . 0 0 0 . 0 3 0 . 0 2 0 . 2 5 0 . 0 5 1 .33 0 .17 2 . 1 7 0 . 3 5 1.86 0 . 4 2 

6 6 8 0 - 6 9 1 9 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 1 0 . 0 3 0 . 0 1 0 . 0 1 0 . 0 1 0 .14 0 . 0 4 1 .17 0 .14 1 .67 0 . 3 0 1 .58 0 . 36 
6 9 1 9 - 7 1 5 8 0 . 0 1 0 . 0 1 0 . 0 2 0 . 0 1 0 . 0 2 0 . 0 1 - O . O i 0 .01 0 . 0 1 0 . 0 1 - 0 . 0 2 0 . 0 1 0 . 1 2 3 . 0 3 0 . 9 5 0 . 1 1 1.25 0 . 2 7 1 .01 0 . 3 3 
7 1 5 8 - 7 3 9 7 0 .C1 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 1 - 0 . 0 1 0 . 0 1 - 0 . 0 1 0 . 0 1 0 .04 0 . 0 1 0 . 7 7 0 . 0 9 1.46 0 . 2 5 0 .94 0 . 3 0 
7397 -7636 0 . 0 1 0 . 0 1 - 0 . 0 0 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 3 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 1 0 . 0 0 - 0 . 0 1 0 . 0 1 0 .62 0 . 0 8 1.39 0 . 2 4 0 . 8 0 0 . 2 9 
7636-7 d">:> 0 . 0 1 0 . 0 1 0 . 0 1 0 . 0 0 0 . 0 0 0 . 0 0 0 . 0 0 0 .01 0 . 0 2 0 . 0 0 0 . 0 2 0 . 0 1 0 . 0 1 0 . 0 1 0 . 3 8 0 . 0 7 1.06 0 . 2 2 0 . 6 5 0 . 2 7 
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IBCM GAHMA PAY PBODOCT 

EN-BIN* 0 . 4 0 0 9 E 01 NIV 

E-G1HMA DATA DATA-IBP 
HE? B/SP/flEV B/SB/MEV 

6 .900E-• 0 1 1 . 6 5 - - C 2 1 . 7 E - 0 2 
7 . 1 0 0 E - 0 1 2 . 2 U - C 2 P . 7 E - 0 3 
7 . 3 0 0 B ' - 0 1 4 . 3 1 E - 0 2 7 . 9 E - 0 3 
7 . 5 0 0 E - 0 1 1 . 3 6 E - 0 1 8 . 6 E - 0 3 
7 . 7 0 0 E -01 3.50E*»01 j . O E - 0 3 
7 . 9 0 0 E -01 6 . 3 9 E - 0 1 8 . 8 E - 0 3 
8. 100E -01 o.sor-ci 8 . 6 1 - 0 3 
8,-OOE' -01 8 . 5 9 1 - 0 1 8 . 0 E - 0 3 
8 .500E--01 6 . e 2 E - 0 1 7 . 6 E - 0 3 
8 . 7 0 0 E --01 4 . UOE-01 7 . 1 E - 0 3 
8 .90 .J- - -O'I 2 . 3 9 E - 0 1 6 . 9 E - 0 3 
9 .100E--01 1 .11E-C1 6 . 7 E - 0 3 
9 . 3 0 0 E --01 4 . 7 3 E - 0 2 6 . 0 E - C 3 
9 .500E-•01 2 . 5 6 E - C 2 6 . 9 E - 0 3 
9 . 7 0 0 E -•01 2 . e i f - C 2 S . 9 E - 0 3 
1 .000E 00 4 . 1 4 E - 0 2 5 . 6 1 * 0 3 
1 . 0 4 0 F 0 0 2 . 7 9 E - C * 5 . 4 E - 0 3 
1.0&0E 00 1 . 6 * 1 - 02 5 . 0 E - 0 3 
1 . ' 2 0 E 00 3 . 9 1 E - 0 2 4 . 6 E - 0 3 
1 . 16 OE 00 i . o i r - c i 4 . 9 E - 0 3 
1 .200E 00 1 . 5 6 1 - 0 1 5 . 3 E - 0 3 
1.24C5 oo 1 . 2 2 E - 0 1 4 . 7 F - 0 3 
1 . 2 9 0 B 00 6 . 0 3 E - C 2 4 . 2 E - 0 3 
1 .320E 00 3 . 9 0 E - 0 2 3 . 3 E - 0 3 
1 .360E 00 3 . 2 8 E - 0 2 3 . 5 E - 0 3 
1 . 4 0 0 E 00 2 . 4 4 E - 0 2 4 . 0 1 - 0 3 
1 .440E 00 1 . 6 1 2 - 0 2 3 . 4 E - 0 3 
1 .480E 0 0 6 . 7 0 E - 0 3 3 . 2 E - 0 3 
1 .S20E 00 1 . 0 1 1 - 0 3 3 . 2 B - C 3 
1 .560E 00 - 1 . 6 1 E - 0 3 3 . 2 2 - 0 3 
1 .600E 00 - 4 . 0 5 1 - 0 3 3 . 0 E - 0 3 
1 . 6 4 0 1 00 S . 4 3 E - 0 3 2 . 7 E - 0 3 
1 . 6 8 0 8 00 3 . 2 9 E - C 2 2 . 9 E - 0 3 
1 . 7 2 0 E 0 0 6 . 2 7 E - 0 2 3 . 3 E - 0 3 
1 .760E 0 0 7 . S 5 I - 0 2 3 . 6 8 - 0 3 
1 . 8 0 0 E 00 6 . . 8 1 - 0 2 3 . 5 I - C 3 
1 .650E 00 4 . 0 6 8 * 0 2 2 . 7 E - 0 3 
1 .910B 00 1 . 6 6 E - 0 2 2 . 4 8 - 0 3 
1 . 9 7 0 E 0 0 2 . * 6 E - 0 2 2 . 6 8 * 0 3 
2 . 0 3 0 E 00 5 . 6 8 E - 0 2 2 . 9 1 - 0 3 
2 . 0 9 0 E 00 6 . * 1 1 - 0 2 3 . 3 1 - 0 3 

ION CPOSS SECTION 

EM-HAX- 0.4U9UE 01 HEV THE?A« 

E-GAHHA DATA DATA-EPP 
REV B/SB/HEV B/SF/BEV 

2 . 1 5 0 E 00 U . 5 5 E - 0 2 2 . 9 > 0 3 
2 . 2 1 0 E 00 2 . 9 7 - - 0 2 2 . 8 J - 0 3 
2 . 2 7 0 3 00 2 .2OE-02 2 . 6 P > 0 1 
2 . 3 3 0 E 0 0 1 . 6 1 1 - 0 2 2 .1E-C3 
2 . 3 9 0 E 00 1 . 9 S E - 0 1 2 . u f - 0 3 
2.US0E CO 3 . 1 6 1 - 0 2 2 . 1 E - 0 S 
2 .T10E 00 U . 0 7 E - 0 ? 2 . 2 1 - 0 3 
2 . 5 7 0 E 00 3 . 7 2 E - 0 2 1 . 9 E - 0 3 
2 . 6 3 0 E 00 2 . 6 9 E - 0 2 1 . 7 E - 0 3 
2 . 6 9 0 7 00 2 . 2 2 E - 0 2 1 . 5 E - 0 3 
2 . 7 5 0 E oc 1 . 9 0 E - J 2 1 . 4 E - 0 3 
2 . 8 1 0 E 00 1.U9E-P2 1 . 3 E - 0 3 
2 . 8 7 0 S oc 1 . SAB-02 1 . 4 5 - 0 3 
2 . 9 3 0 E 00 1 . * 9 E - 0 2 1 . 2 E - 0 3 
2 .99CE 00 1 . 2 7 E - 0 2 1 . 2 E - 0 3 
3 . 0 5 0 E 00 9 . 5 3 8 - 0 3 1 . 1 E - 0 3 
3 . 1 1 0 E 0 0 9 . 4 2 1 - 0 3 1 . 1 8 - 0 3 
3 . 1 6 0 E 00 1 . 0 9 8 - 0 2 1 . 0 E - 0 3 
3 . 2 6 0 E 00 1 . 2 6 E - 0 2 9 .3E-0U 
3 . 3 4 0 E 00 1 . 9 7 1 - 0 2 9 .7E-C4 
3 . 4 2 0 B 0 0 2 . 6 8 E - 0 2 9 . 5 8 - 0 4 
3 . 5 0 0 2 00 2 . 6 7 1 - 0 2 9 . 2 E - 0 4 
3 . 5 8 0 P 00 2 . 1 8 1 - 0 2 6 . 2 8 - 0 4 
3 . 6 6 0 1 0 0 1 . 3 0 E - 0 2 6 . 1 E - 0 4 
3 . 7 4 0 8 00 3 . 6 6 1 - 0 3 « . 2 1 - 0 4 
3 . 6 2 0 B 00 2 . 7 1 E - 0 3 3 . 9 E - 0 « 
3 . 9 0 0 E 0 0 1 . 6 6 1 - 0 3 3 . 3 E - 0 4 
3 . 9 8 0 B 00 9 . « 0 t - 0 * 2 . 6 1 - 0 4 
4 . 0 6 0 E 00 4 . 0 7 8 - 0 4 2 . 4 1 - 0 * 
• .not 0 0 i. m-ou 2 . 5 1 - 0 4 
• . 2 2 OB CO 5 . 6 6 8 - 0 5 2 . 1 E - 0 4 
• . 3 0 0 8 0 0 1 . 4 2 1 - 0 5 2 . 0 8 - 0 4 
4 . 3 6 0 E 0 0 - 3 . 9 8 1 - 0 5 2 . 0 1 - 0 * 
4 . 4 6 0 8 00 - 1 . 3 U - 0 4 1 . 6 8 - 0 4 
«.5«or 00 - 1 . 5 9 1 - 0 * 1 , 9 1 * 0 4 
4 . 6 3 0 * 0 0 - 1 . 0 9 8 - 0 4 1 . 7 E - 0 4 
• . 7 3 0 E 00 - 1 . 9 6 1 - 0 5 1 . 6 1 - 0 4 
4 . 8 3 0 8 0 0 3 . 2 4 8 - 0 5 1 . 7 1 - 0 4 
• • • 3 0 B 0 9 • , 3 § - - 0 S 1 . 4 t - 0 4 
5 . 0 3 0 1 0 0 1 . 0 9 8 - 0 4 1 . 3 1 * 0 4 
S . 1 3 0 I 0 0 1 . 4 8 1 - 0 4 1 . 3 1 - 0 4 

5 . DEG 

E-GANKA DATA OATA-EP 
HBV B/3B/H2V B / S 4 / H -

5.2301? 0 0 1 . 2 1 E - 0 * 1. 1E-04 
5 . 3 301? 00 6 . 8 7 E - 0 5 1 . 0 » - 0 u 
5.4301? 0 0 1 . 0 8 E - 0 6 1.3E-0U 
S.S3CK 00 - 5 . 2 6 Z - 0 L 1.2E-0U 
S.630K 00 - 7 . 3 - E - O S 1. 1 ?-"/«* 
5 .730H 00 - 1 . 0 6 E - Q * 9 . 9 F - 0 S 
5 . 83Or 00 1 . 1 3 5 - 0 6 1 .3F-0U 
5.9301? 00 1 . U 5 E - 0 * 1.3E-0U 
* .030K 00 2 . 1 2 E - 0 4 1 . 1 » - 0 a 
6 . 1 3 0 " 00 1 . 5 1 E - 0 * i . o r - i u 
f . 2 3 0 ! ! 00 - 1 . 3 1 E - 0 5 1. 2 F - 0 * 
6 .330I! 00 - 1 . 4 3 E - 0 * 1 . 1 » - 0 u 
6 . 4 4 0 f 0 0 - 1 . 5 7 E - 0 4 1 . 1 I - 0 U 
6 . 5 6 0 E 00 - 1 . 4 * 8 - 0 5 1. 1E-CU 
6.680)1 00 V 4 J E - 0 4 1 . U - 0 5 
f.onor 00 2 . C » E - 0 * 8 . 6 F - 0 1 
6 . 9 2 0 * 00 1 . 4 U - 0 4 8 . 4 1 - 0 5 
7 . 0 4 0 1 00 U . 4 8 E - 0 5 7 . 1 F - 0 , i 
7 . HOE 00 -«*, 36E-06 • .OI-OS 
".28Of 00 - 1 . 1 7 8 - 0 6 5 . 4 E - 0 S 
7 . 4 0 0 E 0« 2 . 9 2 E - 0 5 5.1E-«>5 
*». S 2 0 t 00 & . 9 U - 0 S 4 . 2 E - 0 5 
7 . 6 4 0 2 00 6 , 6 0 8 - 0 5 3 . 6 1 - 1 0 
7.*»60E 00 3 . 9 0 8 - 0 5 3. 5E-05 
7 . 4 9 0 1 00 8 . 8 6 I N 0 6 2 . 6 S - 0 5 
6 . 0 ) 0 E 00 * . '.OE-Ofc 3 . 0 5 - 0 * 
8 . 1 7 0 E 00 4 . 2 2 E « 0 5 3 . 0 5 - O S 
8 . 3 1 0 ? 00 « . 9 5 £ - 0 S 2 . 0 » - 0 S 
8 . 4 5 0 E 00 3 . 5 7 E - 0 5 2 . 9 E - 0 5 
6 . M 0 E 00 • 1 . 0 1 E - 0 6 2 . 9 T - 0 5 
6 . 7 j c r 00 - 7 . 9 9 E - 0 6 2 . 5 V 0 5 
0 . 6 7 0 C 00 7 . 2 2 E - 0 6 2 . 3 - - 0 5 
9 . o i « r 00 3 . 3 6 E - 0 5 2 . 7 E - 0 5 
9 . 1 5 0 8 00 S . 2 6 E - 0 5 2 . ^ E - 0 5 
9 . 3 0 0 E 00 « . 1 5 1 - 0 5 2 . 0 E - 0 5 
9 . 4 6 * 8 0 0 2 . 9 6 E - 0 S 2 . IE-OS 
9 . 6 2 0 8 0 0 f. 2 3 3 - 0 5 1 . 9 E - 0 3 
9 . 7 6 0 8 00 7 . 7 0 E - 0 6 1 . 4 E - 0 S 
9 . 9 4 0 8 0 0 f . 9 3 1 - 0 4 1 . JE-05 
1 .010E 0 1 1 . 0 7 E - 0 S 1. 2E-05 
1 . 1 2 6 - 01 1 . 1 2 1 - 0 5 9 . 9 E - 0 6 
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IRCH GAHHA BAI PRODUCTION CROSS SECTIOH 

EH-HIS- 0 . 1 3 9 5 1 02 HEV EN-HAX* 0.1497E 02 HEV THETA-125. DEG 

E-GAHHA DATA DATA-ERR E-GAHHA DAT* DATA-ERR E-GAHHA DATA DA7A-ER? 
HEV B/SF/HEV B/SP/HEV HEV B/SR/MEV 3/SR/HEV HEV B/SR/HEV B/SP/H8V 

6 .900E-•01 2 . 54E-C2 3 . 4 E - 0 2 2 . 150E 00 2 . 1 4 E - 0 2 9 . 3 E - 0 3 5 . 2 3 0 E 00 6 . 5 5 E - 0 3 3 . 7 E - 0 3 
7 . 1 0 0 F -01 1.C6E-C2 2 . 4 E - C 2 2 . 2 1 0 E 00 1 . 0 9 E - 0 2 9 . 2 E - 0 3 5 . 3 3 0 E 00 7 . 7 3 E - 0 3 3. 8 F - 0 3 
7 . 300E< -01 - 6 . 4 9 1 - 0 3 2 . 3 E - 0 2 2 . 2 7 0 E 00 1 . 3 6 E - 0 2 9 . 4 E - 0 3 5 .430E 00 5 . 6 5 E - 0 3 3 . 9 E - 0 3 
7 .500E-•01 - 1 . 6 7 E - C 3 2 . 6 E - 0 2 2 . 3 3 0 E 00 1 . 6 4 E - 0 2 7 . 2 B - 0 3 5 . 5 3 0 F 00 5.«:>5-0 3 3. 8 E - 0 3 
7 .700E-•01 5 . 5 5 E - 0 2 2 . 6 E - 0 2 2 . 3 9 0 E 00 1 . 1 8 E - 0 2 7 . 8 E - 0 3 5 . 6 3 0 E 00 6 . 2 0 E - 0 3 3. 9E-03 
7.900E< -01 1 . 6 8 1 * 0 1 2 . 4 1 - 0 2 2 . 4 5 0 E 00 1 . 8 2 E - 0 2 8 . 4 E - 0 3 5 . 7 3 0 E 00 4 . 2 8 E - 0 3 4 . 0 E - M 
8 . 1 0 0 E -•01 2 . 8 9 E - 0 1 2 . 3 E - 0 2 2 . 5 1 0 E 00 2 . 5 8 E - 0 2 7 . 9 E - 0 3 5 . 8 3 0 E 00 3 . 8 0 2 - 0 3 3 . 9 8 - 0 * 
8.3C0E--01 3 . 7 - E - 0 1 2 . 5 E - 0 2 2 . 5 7 0 E 00 2 . 11E-02 8 . 7 E - 0 3 5 . 9 3 0 E 00 7 . 9 8 E - 0 3 4 . 0 E - ) 3 
8 . 5 0 0 2 - -01 tt.051-01 2 . 4 2 - 0 2 2 . 6 3 0E 00 2 . 2 6 E - 0 2 7 . 7 E - 0 3 6 . 0 3 0 E 00 1 . 0 1 E - 0 2 3 . 9 R - 0 3 
8.700E* -01 3 . 8 5 E - 0 1 2 . 2 E - 0 2 2 . 6 9 0 E 00 2 . 6 2 E - 0 2 5 . 8 E - 0 3 6 . 1 3 0 E 00 7 . 8 4 J - 0 3 3 . 9 E - 0 3 
8 . 9 0 0 E --01 3 . 1 8 1 - 0 1 2 . 2 F - 0 2 2 . 7 5 0 E 00 1 . 4 5 E - 0 2 6 . 6 E - 0 3 6 . 2 3 0 E 00 4 . 7 8 i ? - 0 3 3 . 8 8 - 0 3 
9 . 1 0 0 E --01 2 . 2 7 E - 0 1 2 . 2 E - 0 2 2 . 8 1 0 E 00 5 . 3 0 E - 0 3 6 . 3 B - 0 3 6 . 3 3 0 * 00 u . 0 6 2 - 0 3 ? . ? » - 0 3 
9 .300E-•01 1 .53E-C1 1 . 9 E - 0 2 2 . 8 7 0 E 00 1 . 3 3 E - 0 2 6 . 9 E - 0 3 6 . 4 4 0 E 00 5 . 4 2 C - 0 3 3 . 5 L - 0 1 
9 . 5 0 0 1 - •01 1 . 1 3 E - 0 1 i . O E - 0 2 2 . 9 3 0 E 00 2 . 1 3 E - 0 2 6 . 1 E - 0 3 6 . 5 6 0 E 00 8 . 9 5 E - 0 3 3 . 3 8 - 1 1 
9 . 7 0 0 E -•01 9 . 3 6 E - 0 2 1 . 9 E - 0 2 2 . 9 9 0 E 00 1 . 9 6 E - 0 2 5 . 8 E - 0 3 6 . 6 6 0 E 00 1 . 0 6 E - 0 2 2 . 9 E - 0 3 
1 .000E 00 7 . 6 4 E - 0 2 1 . 7 E - 0 2 3 . 0 5 0 E 00 1 . 6 7 B - 0 2 5 . 7 E - 0 3 6 . 8 0 0 1 00 7 . 6 5 E - 0 3 2 . 7 P - 0 3 
1*040E 00 5 . 9 8 8 - 0 2 2 . 1 1 - 0 2 3 . 1 1 0 E 0 0 1 . 8 0 E - 0 2 6 . O S - 0 3 6 . 9 2 0 E 00 2 . 3 9 S - 0 3 2 . 7 E - 0 ? 
1 .080E 00 3 . 6 2 E - 0 2 1 . 7 B - 0 2 3 . 180F 00 1 . 6 8 E - 0 2 4 . 8 E - 0 3 7 . 0 4 0 F 00 - 4 . 3 1 B - 0 4 2. 5 8 - 0 3 
1. 120E 00 2 . 1 8 1 - 0 2 1 . 8 E - 0 2 3 .2<0E 0 0 1 . 5 8 E - 0 2 5 . 8 E - 0 3 7 . 1 6 0 F 00 1 . 2 U - 0 4 2.«»;-oi 
1 .160E 00 6 . 1 7 E - 0 2 1 . 7 E - 0 2 3.3U0E 0 0 1 . 6 0 E - 0 2 5 . 6 E - 0 3 7 . 2 8 0 E 00 2 . 1 9 1 - 0 3 2 . 3 8 - 0 3 
1 .200E 00 1 . 4 3 B - 0 1 1 . 7 E - 0 2 3 . 4 2 0 1 00 1. 17E-02 5 . 9 E - 0 3 7 . 4 0 0 E 00 3 . 4 6 E - 0 3 2 . 2E-03 
1 .240B 00 2 . 1 6 E - 0 1 1 . 8 1 - 0 2 3 . 5 0 0 E 00 8 . 5 3 E - 0 3 5 . 5 E - 0 3 7 . 5 2 0 E 00 3 . 0 4 E - 0 3 2 . U - 0 3 
1 .280E 00 1 . 9 5 E - 0 1 1 . 6 E - 0 2 3 . 5 8 0 E 00 9 . 8 3 E - 0 3 5 . 7 E - 0 3 7 . 6 4 0 E 00 2 . 2 9 1 - 0 3 2 . 1 8 - 0 3 
1 .320E 00 1 . 3 1 E - 0 1 1 . 7 E - 0 2 3 . 6 6 0 ! 00 1 . 3 9 E - 0 2 5 . 3 E - 0 3 7 . 7 6 0 E 00 2 . 7 2 E - 0 3 2 . 1 8 - 0 3 
1 .360E 00 7 . 3 2B-02 1 . 6 E - 0 2 3 . 7 4 0 E 00 1 . 6 1 E - 0 2 5 . 1 E - 0 3 7 . 8 9 0 E 00 3 . 4 8 E - 0 3 2 . 0 8 - 0 3 
1.U00E 00 4 . 2 8 B - 0 2 1 . 4 1 - 0 2 3 . 8 2 0 E 00 1 . 3 0 E - 0 2 5 . 6 E - 0 3 8 . 0 3 0 E 00 3 . 5 6 E - 0 3 1 . 9 8 - 0 3 
1 . 4 4 0 1 00 3 . 0 2 1 - 0 2 1 . 2 1 - 02 3 . 9 0 0 E oc 1 . 3 8 E - 0 2 5 . 2 1 - 0 3 8 . HOE 00 J . 0 8 E - 0 3 2 . 0 8 - 0 3 
1 .480E 00 2 . 9 2 E - 0 2 1 . 0 E - 0 2 3 . 9 8 0 8 00 1 . 7 0 E - 0 2 5 . 3 E - 0 3 8 . 3 1 0 E 00 2 . 5 6 E - G 3 'i, 8 5 - 0 3 
1.520E 00 2 . 6 3 E - 0 2 9 . 3 E - 0 3 4 . 0 6 0 E 00 1 . 2 3 1 - 0 2 5 . 4 1 - 0 3 8 . 4 5 0 E oo 1 . 6 4 E - 0 3 1 . 6 S - 0 3 
1 .560E 00 1 . 5 7 E - 0 2 9 . 1 E - 0 3 4 . 1 4 0 E 00 6 . 3 S E - 0 3 5 . 8 E - 0 3 8 . 5 9 0 E 00 7 . 7 1 1 - 0 * 1 . 6 1 - 0 3 
1 .600E 00 1 . 6 5 E - 0 2 1 . 0 E - 0 2 4 .2 ; i 0E 00 7 . 0 7 E - 0 3 5 . 6 B - 0 3 8 . * 3 0 r 00 7 . 9 8 1 - 0 4 1. 3 8 - 0 3 
1 .640B 00 2 . 7 8 I - C 2 8 . 8 E - 0 3 4 , 3 0 0 1 00 9 . 3 2 2 * 0 3 5 . 7 1 - 0 3 8 . 8 7 0 1 00 1 . 8 0 2 - 0 3 1 . 1 8 - 0 3 
1 .680E 00 3 . 3 8 1 - 0 ? 8 . 6 E - 0 3 4 . 3 8 0 E 00 9 . 3 8 E - 0 3 5 . 6 B - 0 3 9 , 0 1 0 1 00 2 . 4 * 1 - 0 3 1 . 0 E - 0 3 
1 .720B 00 3 . 6 9 E - 0 2 9 . 6 E - 0 3 4 . 4 6 0 E 00 8 . 6 4 1 - 0 3 5 . 2 S - 0 3 9 . 1 5 0 E 0 0 1 . 7 6 1 - 0 3 9 5 8 - 0 4 
1 .760E 00 4 . 3 2 E - 0 2 1 . 0 E - 0 2 4.54CE 00 7 . 3 6 1 - 0 3 5 . 1 1 - 0 3 9 . 3 0 0 E 00 6 . 1 1 E - 0 4 6 . 7 5 - 0 4 
1 .800E 00 4 . 2 0 E - 0 2 1 . 1 E - 0 2 4 . 6 3 0 E 00 8 . 5 1 1 - 0 3 4 . 9 E - 0 3 9 . « 6 0 E oo 6 .96B-0* . 5 . 9E-04 
1 .850E 00 3 . 0 5 E - 0 2 8 . 1 E - 0 3 4 . 7 3 0 E 00 1. 1 4 1 - 0 2 4 . 6 E - 0 3 9 . 6 2 0 E 00 1 . S 5 E - 0 3 4 . 0 8 - 0 4 
1 .910B 00 2 . 8 0 E - 0 2 8 . 8 E - 0 3 4 .B30E 00 1 . 0 4 1 - 0 2 0 . 4 1 - 0 3 9 . 7 8 0 1 00 1 . S 9 E - 0 3 3 . 7 E - 0 4 
1 . 9 7 0 8 00 2 . 5 9 E - 0 2 1 . 0 1 - 0 2 4 . 9 3 0 E 0 0 ft.101-03 4 . 1 1 - 0 3 9 . 9 » 0 I 00 8 . 9 5 S - C 4 2 . 2 8 - 0 4 
2 . 0 3 0 E 00 2 . 5 4 1 - 0 2 1 . 1 E - 0 2 S . 0 3 0 E 00 5 . 6 7 E - 0 3 3 . 9 1 - 0 3 1 .010E 01 3 . 1 3 E - 0 4 8 . 5 8 - 0 5 
2 . 0 9 0 E 00 2 . 9 0 1 - 0 2 1 . 1 E - 0 2 5.13CE CO 5 . 0 1 E - 0 3 3 . 9 1 - 0 3 1 .026E 01 7 . J U - 0 S 2 . 1E-05 



110* 0AH8A »AY PKODOCTZOM CR055 SICTXUH 

EN-Bill- 0 .14971 02 BBY Ex-nix* 0 . 1 6 1 2 1 02 OEV ?H.*?A*125. DEO 

B-GAHBA E1TA DATA-t8* 1-GA4HA DATA DATA-E8F E-GAflHA DATA DAfA-B** 
HIV B/SF/BSV B/31/H1V HEY B/89/HEV BSSft/11-.V HE" a/SK/IIEV B/S»/«E¥ 

6 . 9 0 0 1 - •01 8 . 1 0 1 - 0 3 3 .7£ 02 2 . 1 5 0 1 00 1 .391-02 9 .3E-03 3 .2301 00 4.658-03 3 . 4 f - 0 j 
7 . 1 0 0 1 - •01 9 . 7 4 1 - 0 3 2 . 7 1 - 0 2 2 . 2 1 0 1 00 1 .431-02 6 .5E-03 3 .3301 00 ) .9*E-03 3.*S»01 
7 . 3 0 0 1 - -01 1.35E-02 2 . 3 1 - 0 2 2 . 2 7 0 1 00 5.60E-O3 7 .6E-03 5.430E 00 3.11E-03 3. 1E-03 
7 . 5 C B - 0 1 3 .301 -02 2 . 5 1 - 0 2 2 . 3 3 0 1 00 - 3 . 9 2 1 - 0 3 6 .7E-03 3.S30E 00 -H.97E-04 J.41-01 
7.7008--01 8 .58E-02 2 .3E -02 2 . 3 9 0 1 00 - 3 . 798-04 7 .3E-03 3.630E 00 -2.3«E-0 3 3 .3S-0I 
7.9008--01 1 . 7 I B - 0 1 2 . 1 1 - 0 2 2 . 4 5 0 1 00 9. 351-03 8 .28 -03 5.730E 00 2.151-03 3.1E-01 
8. 1008-•01 2 . 6 7 1 - 0 1 2 . 5 1 - 0 2 . . 5 1 0 1 00 1 . 371-02 7 . 3 8 - 0 3 3 .8301 00 6.21B-03 3 . .E-01 
8 . 3 0 0 1 - -01 3 .38E-01 2 . 9 1 - 0 2 2 . 5 7 0 1 00 2 .231 -02 6 . * 8 - 0 3 5 .930F Of 6.67E-0J 3.«B-01 
8.5008* -01 3 . " 3 1 - 0 1 2 . 5 1 - 0 2 2 . 6 3 0 1 00 2 .32E-02 5 . 6 1 - 0 3 6.030E 00 4.4HE-03 3. 31-03 
8.700B--01 3 . 2 1 F - 0 I 2 . 3 1 - 0 2 2 . 6 9 0 1 00 1 .448-02 6 . 5 8 - 0 ) 6.130E 00 « . I U - 0 3 3.1S-05 
8 .9008-•01 2 . 6 1 1 - 0 1 2 . 2 . - 0 2 2 . 7 5 0 1 00 1 .081-02 7 . 0 8 - 0 3 6 . 2 3 0 1 00 3.S7E-03 J. 21-OJ 
9.100B-•01 1 .951-01 2 . 1 1 - 0 2 2 . 8 1 0 1 00 1 .741-02 6 . 3 1 - 0 3 6 . 3JOE 00 3.911-03 1.2E-C) 
9. 3001-• f c 1 1."0E-01 1 .91 -02 2 . 6 7 0 1 00 2 .161 -02 5 .21 -03 6 . - . 0 1 00 «. 3*1-03 J.1*-0J 
9 . 5 0 0 1 - 0 1 ' • .061-01 2 .2E-02 2 . 9 3 0 1 00 2 .301 -02 5 .41 -03 6 .9608 00 «. 338-03 3.-J--1) 
9 . 7 0 0 1 - -01 8 .931 -02 2 .0E-02 2 . 9 9 0 1 00 2 . 5 0 1 - 0 2 5 . 2 1 - 0 3 6 .6601 00 3.698-03 2.98-01 
1.000E 00 7 .00S-02 1.8E-02 3 .0501 00 2 .041 -02 4 . 6 8 - 0 3 6 . 4 0 0 1 00 4.078-03 2. 3E-0J 
1.0408 00 3 . 1 4 1 - 0 2 1 .81-02 3 . 1 1 0 1 00 1 .011-02 3 .01 -03 6.920E 00 3.908-03 2. 4 t - 0 ) 
1 .0001 00 2 .26E-02 1 .8E-02 i . 1 0 0 1 00 2 . 3 8 1 - 0 3 4 . 6 1 - 0 3 7 . 0 4 0 1 00 3.298-03 2.4E-0* 
1 .1201 oc 4 . 1 4 1 - 0 2 1.SB-02 3 . 2 6 0 1 00 5 .351*03 4 . 7 1 - 0 3 7 .1608 00 3.198*03 2. 2E-03 
1.1601 00 9 . 0 0 1 - 0 2 1.6B-02 3 . 3 4 0 1 00 8 . 7 2 1 - 0 3 S.6E-03 7 .2601 00 4.016-03 2 .01-0 ) 
1.200B 00 1.54B-01 1 .78 -02 3. 4201 00 9 .131 -03 5 .41 -03 7 . 4 0 0 1 00 «.6«E-0J 2.2E-0J 
1.2408 00 1 .631-01 1 .81 -02 3 . 5 0 0 1 00 1 .531-02 4 . 6 8 - 0 3 7 .9201 00 3.698-03 2. 2E-01 
1.200B 00 1.41S-01 1.7E-02 3 .5608 00 1 .961-02 5 . 0 8 - 0 3 7.6408 00 2.198-03 1.98-11 
1 .3201 00 1 .101 -01 1 .11 -02 3 .6601 00 1 .661-02 4 . 6 1 - 0 3 7 . 7 6 0 1 00 1.0*8*03 1.7E-03 
1.360E 00 7 .611 -02 1 .31-02 3 . 7 4 0 1 00 9 . 1 1 1 - 0 3 4 .71-OJ 7.6908 00 1.218-03 1.7--') J 
1 .4001 00 5 . 4 * 1 - 0 2 1 . 2»-02 3 .0201 00 7 . 1 5 1 - 0 3 5 . 3 1 - 6 3 9 .0301 00 1.99E-03 1.71-01 
1 .4401 00 4 . C 6 I - 0 ? 1 .02 -02 3 .9001 00 9 .061*03 5 . 0 1 - 0 i 6 . 1 7 0 1 00 1.861-03 1.41-01 
1.4001 00 2 .421 -02 1 .11 -02 3 . 9 9 0 1 00 8 . 6 6 1 - 0 3 3 . 4 1 - 0 3 6.310C Oft 1.018-OJ 1.28-01 
1 .3201 00 1 .891-02 1 .01 -02 4 . 0 6 0 1 00 5 .271-03 5 .11*03 8 . 4 5 0 1 00 1.678-04 1.2B-01 
1.3601 00 2 .691*02 9 . 8 1 - 0 3 4 . 1 4 0 1 00 S. 048*03 5 .31*03 3 . 9 9 0 1 00 2.611-04 1.21-0) 
1 .6001 00 3 .071 -02 8 . 0 1 - 0 3 4 . 2 2 0 1 00 4 . 5 0 1 - 0 3 5 . 6 1 - 0 3 6 . ?30f 00 1.398-03 1.01-01 
1 .6401 00 2 . S 4 I - 0 2 7 . 9 1 * 0 3 4 . 3 0 0 1 00 2 .681 -03 9 .21 -03 6 . 8 7 0 1 00 t . »4 * -03 9. * ! - ' > • 
1 .6001 00 2 .941 -02 8 . 4 1 - 0 3 4 . 3 6 0 1 00 3 .408*03 5 .38*03 9.010C 00 2 .0*«-03 O.OB-')* 
1 .7201 00 2 .91E-02 9 . 1 1 - 0 3 4 . 4 6 0 1 00 4 .078*03 5 .01 -03 9 .130F 00 1.238-03 7 .21-0* 
1.7601 00 2 .C21-02 9 . 7 1 - 0 3 4 . 3 4 0 1 00 3 .241-03 4 .38 *09 9 . 3 0 0 1 CO 4.73S-04 7.11-04 
1 .0001 00 2 . 0 7 1 - 0 2 1 .21 -02 4 . 6 3 0 1 00 6 . 9 1 1 - 0 3 4 .31 *03 9 .4601 Of 2.«68-04 3 .7J-0* 
1 .0301 00 1 .771-02 1.0B-02 4 . 7 3 0 1 00 1 .111*02 4 . 1 1 - 0 3 9 . 6 2 0 1 06 3.96B-0* 4 .6E-0* 
1.9101 00 1 .391-02 9 . 6 1 - 0 3 4 . 9 3 0 1 00 7 .221*03 3 . 9 1 - 0 3 9 .7601 00 • .576-04 3 .91-0* 
1 .9701 00 1.54E-02 1 .01 -02 4 . 9 3 0 1 00 4 . 6 1 1 * 0 3 3.OB-OJ 9 .9401 00 «.m-o« 3.*E-0* 
2 . 0 3 0 1 00 2 . 1 9 1 - 0 2 1 .01 -02 5 .0301 00 7 .621*03 3 .78 -03 1 .0101 01 5.4JB-0* 2 .9T-0* 
2 .0901 00 1 .721-02 1 .11 -02 5 . 1 3 0 1 00 8 .051*03 3 . 7 8 - 0 3 1.0261 01 • . 2 9 1 - 0 * 2.0E-0* 
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IBCE G1BHA RAY PRODUCTION CROSS SECTION 

8 N - H I I " 0 . 1 3 2 0 B 01 REV EM-RAX* 0 . 2 1 4 0 E 01 REV THETA"12S. DEG 

B-GAKHA CAT* DATA-ERB B-GARHA DATA DATA-E»R E-GAHHA DAT It DATA-ERR 
HBf B/Sit/REV B/SS/HBV REV B/SB/HEV B/SVNEV REV B/S3/HEV B/SR/REV 

6 .900B-- 0 1 1 .10E-C2 4 . 2 E - 0 3 2 . 1 5 0 E 00 1 . 0 8 E - 0 4 8 . 6 E - 0 5 5 .230E 00 2 . 2 7 E - 0 5 U . 4 1 - 0 5 
7 . 1 0 0 B -01 1 . 1 7 E - 0 2 2 . 0 1 - 0 3 2 . 2 1 0 E 00 1 . 3 8 E - 0 4 8 . 3 E - 0 5 5 . 3 3 0 E 00 - 4 . 2 2 E - 0 5 U.4E-05 
7 .300E--01 1 . 5 8 E - 0 2 1 . 8 E - 0 3 2 . 2 7 0 E 00 8 . 0 6 E - 0 5 8 . 0 E - 0 5 5.U30E 00 - 6 . 3 3 E - 0 5 4 . 5E«0'S 
7.?,00E« - 0 1 2 . 7 7 E - C 2 2 . 1 E - 0 3 2 . 3 3 0 E CO 2 . 9 4 E - 0 5 7 . 3 E - 0 5 5 . 5 3 0 E 00 - 5 . 5 9 E - 0 5 4 . 4 E - 0 5 
7 .700B--01 fc.53E-02 2 . 1 B - 0 3 2 . 2 9 0 E 0 0 3 . 6 7 E - 0 5 6 . 6 E - 0 5 5. 630E 00 - 3 . 9 1 E - 0 5 U.3E-05 
7.9008< -01 1 . 5 8 E - 0 1 2 . 1 B - 0 3 2 . 4 5 0 E 00 6 . 3 1 1 - 0 5 6 . 5 E - 0 5 5 . 7 3 0 E 00 - 1 . 0 4 B - 0 5 4. 1E-05 
8. 1GOE -01 3.C5E* 01 2.*; 1 - 0 3 2 . S 1 0 E 0 0 9 . 4 5 E - 0 5 6 . 1 E - 0 5 5 . 8 3 0 E 00 3 . 5 7 E - 0 5 U .3E-05 
8 . 3 0 0 E --01 * . 4 7 1 - 0 1 2 . 1 E - 0 3 2 . 5 7 0 E 00 1 .03B-0U 6 . 5 E - 0 3 5 . 9 3 0 E 00 8 . 5 2 E - 0 5 4 . 3 E - 0 5 
8 .500B--01 5 .CAS-01 2 . 2 E - 0 3 2 . 6 3 0 B 00 7 . 6 3 E - 0 5 6 . 1 E - 0 S 6 . 0 3 0 E 00 1 . 0 4 E - 0 4 4 . 3 E « 0 5 
8 . 7 0 0 E -01 0 . 6 5 1 - 0 1 1 . 7 E - 0 3 2 . 6 9 0 E 0 0 4 . 7 3 E - 0 5 6 . 0 B - 0 5 6 . 1 3 0 E 00 8 . 1 0 E - 0 5 4 . 3 E - 0 5 
6 . 9 0 0 8 - 0 1 3 . 5 1 E - 0 1 2 . 0 B - 0 3 2 . 7 5 0 E 00 3 . 6 0 E - 0 5 3 . 7 E - 0 3 6 . 2 3 0 E 00 3 . 8 7 B - 0 5 4 . 2 P - 0 5 
9 . 1 0 0 1 - •01 2 . 2 3 S - 0 1 1 . 3 B - 0 3 2 .81CB 00 5 . 4 1 B - 0 5 5 . 5 8 - 0 5 6 . 3 3 0 E 00 8 . 5 3 E - 0 6 4 . 2 E - 0 3 
9.300E< -01 1 , 2 0 1 - 0 1 1 . 2 E - 0 3 2 . 8 7 0 B 00 8 . 9 2 E - 0 5 5 . 1 E - 0 5 6 . 4 4 0 E 00 - 1 . 4 1 B - 0 3 4 . 0 E - 0 3 
9 .S00E--01 S . 4 9 S - 0 2 1 . 4 E - 0 3 2 . 9 3 0 E 0 0 9 . 6 7 E - 0 S 5 . 0 B - 0 5 6 . 5 6 0 8 00 - 3 . 33E-03 3 . 8 E - 0 5 
9 . 7 0 0 8 - -01 2 . 1 5 1 - 0 2 7 . 0 J - 0 4 2 . 9 9 0 E 00 6 . 6 2 B - 0 5 5 . 1 E - 0 5 6 . 6 8 0 E 00 - 2 . 9 1 E - 0 5 3 . 4 E - 0 5 
1 .000E 00 4 . 6 0 E - 0 3 u.5E-oa 3 . 0 5 0 B 00 5 . 1 3 B - 0 S 5 . 0 E - 0 5 6 . 8 0 0 1 00 2 .39E-05 3 . 2 E - 0 5 
1 .060B 00 1 .20E-C3 3 . 5 E - 0 4 3 . 1 1 0 B 00 8 . 9 7 B - 0 5 5 . 1 B - 0 5 6 . 9 2 0 E 00 8 . 5 * 8 - 0 5 2 . 9 E - 0 3 
1 . 0 8 0 B 00 6 . 8 2 E - 0 4 3 . 0 E - 0 4 3 .180E 0 0 1 . 3 6 E - 0 4 4 . 9 E - 0 5 7 . 0 4 0 E 00 1.01E-04 2 . 8 E - 0 5 
1 .120B 00 4 . 3 9 E - 0 4 2 . 7 E - 0 4 3 . 2 6 0 E 00 1 . 0 3 E - 0 4 4 . 9 E - 0 5 7 . 1 6 0 ? 00 6 .7UI-0S 2. 5E-05 
1 .160E 00 7 . U 5 2 - 0 4 2 . 5 E - 0 4 3 . 3 4 0 E 00 4 . 8 2 B - 0 S 4 . 8 S - 0 5 7 . 2 6 0 E 00 1 .873-05 2 . 4 E - 0 5 
1 . 2 0 0 1 0 0 7 . H I - 0 U 2 . 2 8 - 0 4 3 . 4 2 0 1 0 0 3 . 6 0 1 - 0 5 5 . 2 1 - 0 5 7 . 4 0 0 E 00 - 1 . 6 S E - 0 5 2 . 5 E - 0 5 
1 . 2 4 0 8 00 2 . 3 2 B - C 4 2 . 2 E - 0 4 3 . S 0 0 B 00 - 6 . 2 6 E - 0 6 5 . 2 1 - 0 3 7 . 5 2 0 E 00 • 2 . 5 6 E - 0 5 2 . 4E-05 
1 . 2 6 0 8 00 1 . 0 1 8 - 0 3 2 . 2 8 - 0 4 3 . 5 8 0 E 00 - 7 . 7 3 E - 0 5 5 . 4 1 - 0 5 7 . 6 4 0 8 00 - 6 . 9 6 1 - 0 6 2 . 4 1 - 0 3 
1 . 3 2 0 8 0 0 3 . 9 2 E - 0 3 2 . 2 S - 0 4 3 . 6 6 0 E 0 0 - 8 . 9 4 1 - 0 5 S . 3 B - 0 5 7 . 7 6 0 B 00 2.61E-0S 2 . 4 E - 0 3 
1 . 3 6 0 1 00 9 . 3 6 ? - 0 3 2 . 7 E - 0 4 3 .7U0E 0 0 - 1 . 8 3 8 - 0 5 5 . 7 E - 0 3 7 . 6 9 0 E 00 5.62E-05 2 . 4 B - 0 5 
1 . 4 0 0 8 00 1 . 3 7 1 - 0 2 3 . 2 B - 0 4 3 . 8 2 OS 00 7 . 3 0 8 - 0 3 5 . 7 1 05 6 . 0 3 0 E 0 0 6.94B-05 2 . 2 E - 0 5 
1 . 4 * 0 8 00 1 . 1 7 2 - 0 2 2 . 7 B - 0 * 3 . 9 0 0 B 0 0 1 . 0 4 E - 0 4 5 . 7 B - 0 S 8 . 1 7 0 8 00 S.95E-05 2 . 3E-05 
1 . 4 8 0 8 00 6 . 1 3 1 - 0 3 1 . 9 1 - 0 * 3 . 9 6 0 1 00 1. 16E-04 3 . 7 1 - 0 5 8 . 3 1 0 8 0 0 3 . 1 9 1 - 0 5 2 . 1 E - 0 5 
1 .520E 00 2 . 3 8 E - 0 3 1 . 3 E - 0 4 4 . 0 6 0 B 00 1 . 4 7 8 - 0 4 6.OB-OS 6 . 4 5 0 8 00 1.64E-06 2 . 0 E - 0 5 
1 . 5 6 0 8 0 0 1 . C 3 S - 0 3 1 . 3 E - 0 4 4 . 1 4 0 8 0 0 1 . 3 3 1 - 0 4 5 . 3 8 - 0 5 6 . 5 9 0 8 00 - 2 . 9 8 1 - 0 6 1 . 9 B - 0 3 
1 . 6 0 0 8 0 0 6 . 1 5 1 - 0 4 1 . 1 E - 0 4 4 . 2 2 0 8 0 0 6 . 0 6 8 - 0 5 6 . 0 8 - 0 5 6 . 7 3 0 8 0 0 1.92B-0S 1 . 6 E - 0 5 
1 . 6 * 0 1 00 4 . 6 7 B - 0 4 9 . 6 1 - 0 5 4 . 3 0 0 8 0 0 - 1 . 4 7 E - 0 5 5 . 9 8 - 0 5 8 . 8 7 0 B 00 4.5SB-0S 1 . 5 E - 0 5 
1 . 6 6 0 8 00 4 . 5 8 8 - 0 4 9 . 1 E - 0 3 4 . 3 8 0 1 00 - 4 . 5 6 E - 0 5 5 . 9 8 - 0 5 9 . 0 1 0 8 90 5 . 6 8 1 - 0 5 1 . 3 E - 0 5 
1 .720E 00 4 . 4 £ E - 0 4 6 .9E-GS 4 . 4 6 0 8 0 0 • 5 . 2 0 8 - 0 3 5 . 6 8 - C 5 9 . 1 5 0 8 00 5 . 6 1 8 - 0 5 1. 1 8 - 0 3 
1 . 7 6 0 1 0 0 3 . 2 7 8 - 0 4 8 . 6 1 * 0 5 4 . 3 4 0 1 0 0 - 3 . 8 9 1 - 0 5 5 . 4 1 - 0 5 9 . 3 0 0 8 00 5 . 0 6 8 - 0 5 1 . 0 8 - 0 5 
1 . 6 0 0 8 00 1 . 6 * 8 - 0 4 6 . 4 E - 0 5 4 . 63 OB 0 0 3 . 3 7 8 - 0 6 S . 3 8 - 0 3 9 . 4 6 0 8 00 4 . 4 9 8 - 0 5 8 .CB-06 
1 . 6 3 0 1 00 7 . J 0 E - 0 5 6 . 4 1 - 0 5 4 . 7 3 0 1 00 4 . M I - 05 4 . 9 1 - 0 5 9.6201 00 3.951-05 5 . 4 1 - 0 6 
1 . 9 1 0 1 00 2 . 4 3 8 - C S 6 . 4 8 - 0 3 4 . R 3 0 8 00 7 . 2 3 8 - 0 5 4 . 6 8 - 0 3 9.7608 00 2 . 7 6 B - 0 5 4 . 4 8 - 0 6 
1 . 9 7 0 1 00 « . 2 3 1 - 0 5 7 . 9 E - 0 5 4 . 9 3 0 8 0 0 1 . 1 3 8 - 0 4 4 . 9 8 - 0 3 9 .9408 00 1 . 1 6 8 - 0 5 3 . 3 8 - 0 6 
2 . 0 3 0 1 00 9 . I 1 E - C 5 0 .SE-O5 S.OJOB 00 1 . 4 2 1 - 0 4 4 . 6 8 - 0 3 1.0108 01 4 . S 3 B - 0 6 1 . 4 8 - 0 6 
2 . 0 9 0 1 00 8.7«B-*>5 7 . 6 B - 0 S 5 . 1 3 0 * 00 1 . 0 3 8 - 0 4 4 . 6 B - 0 S 1.0268 01 1 . 0 5 8 - 0 6 3 . 8 8 - 0 7 
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Z10I 3ABB A BAT MOD0CTIO1 CBOSS SICTXOV 

BB-BIB- 0.7750B 01 BB? 8B-MAX- 0.98301 01 HBf THBTA-125. DIG 

8-GABBA D i l l DATA-1KB 8-0AHHA DATA OATA-811 1--OABHA DA TA DATA-IR1 
HBf B/8B/B8? B/S1/HBT BIT B/S1/BBV 8/9R/HSV M ¥ B/ SB/HIV D/Sl /NtV 

6 . 9 0 0 8 - 0 1 2 .318*02 2 . 7 8 - 0 2 2 .1508 00 3 .831 -02 7 . 28-03 5, .2301 00 8 •881 -03 1. 11-03 
7.100B •01 2 . 1 5 8 - 0 2 1 .71 -02 2 .2108 00 3 .311 -02 6 . 28 *03 5, .3301 00 8 . 9 9 1 - 0 3 1 .11 -01 
7.30OB -01 2 . 7 4 8 - 0 2 1 .68 -02 2.270B 00 3.08B-02 5 .78 -03 5, .4301 00 8 • 0 6 1 - 0 3 1 .01-03 
7.500B« •01 4 . 5 1 8 - 0 2 1 .78-02 2.330B 00 2 .938 -02 5 . 4 8 - 0 3 5 .5301 00 7 . 4 7 1 - 0 3 1 .01-03 
7,7008« •01 1 .068 -01 1 .88 -02 2 .3908 00 3 .121-02 4 .98 -03 5, .6301 00 6 . 6 0 1 - 0 3 1 .01-03 
7.900..« -01 2 . 5 4 8 - 0 1 1 .78 -02 2 .4508 00 3 .811 -02 5 .08-03 5, .7301 00 5 • 0 : i - 0 3 1 .01-02 
8.100B< •01 41.798-01 1 .78 -02 2 .5108 00 5 .241 -02 5 • 08-03 5. .8308 00 4 . 9 3 1 - 0 3 1.01-03 
8.300E-•01 6 . 8 2 2 - 0 1 1 .78 -02 2.570B 00 5 .758-02 4 •6B-0J 5, .9308 00 6 . 2 5 1 - 0 3 9 .61*04 
8.500B-•01 7 .558 -01 1 .68 -02 2.630B 00 4 . 5 9 8 - 0 2 4 • 28-93 6. .0303 00 6 • 4 6 1 - 0 3 9 . 9 1 - 0 4 
8.7008- 01 6 . 7 1 8 - 0 1 1 .78 -02 2 .6908 00 3 .478 -02 3 . 68 *03 6. .1308 00 5 . 7 0 1 - 0 3 9 .11 -04 
8 .9008 -01 4 . 9 2 8 - 0 1 1 .78 -02 2 .7508 00 2 .798 -02 3 . 38 -03 6 ,1301 00 5 . 6 3 1 - 0 3 8. 82-04 
9.100B--01 3 .038 -01 1 .78 -02 2 .8108 00 2 .50B-02 3 . 2 8 - 0 3 6. .3308 00 6 . 3 7 1 - 0 1 8 .21 -04 
9.3008- -01 1 .641*01 1 .58 -02 2 .8708 00 2 .788-02 3 .08 -03 6. 4408 00 6 . 241-C3 7 .91 -04 
9.5008- •01 8 . 6 3 8 - 0 2 1 .78 -02 2.930B 00 3 .141 -02 3 .18 -03 6. .5608 00 5 . 3 8 1 - 0 3 7. 31-04 
9 .7008- -01 5 .411-02 1 .48 -02 2 . 9 9 0 1 00 3 .101 -02 3 . 0 8 - 0 3 6. .6808 pA 5 . 2 7 1 * 0 3 6 .21 -04 
1.000B 00 5 . 7 4 8 - 0 2 1 .48 -02 3 .0508 00 2 .938-02 2 .98-03 6, ,8008 00 4 . 9 7 1 - 0 3 5 .71 -04 
1.0408 00 7 . 2 6 8 - 0 2 1 .28-02 3 .1108 00 2 . 8 7 8 - 0 2 2 . 9 8 - 0 3 6 .9208 00 4 . 2 8 8 - 0 3 5 .21 -04 
1.0808 00 5 . 7 8 8 - 0 2 1 .11 -02 3 .1808 00 2 .931 -02 2 . 8 8 - 0 3 7, .0408 00 3 . 9 5 1 - 0 3 4 .61-C4 
1.1208 00 4 . 148-02 1 .11 -02 3 .1608 00 3 .278 -02 2 .68 -03 7. 1608 00 3 . 6 6 1 - 0 3 4 . 2 8 - 0 4 
1.160B 00 1 .018-01 1 .28 -02 3 .3408 00 3 .408 -02 2 . 4 8 - 0 3 7. .2601 00 3 . 2 0 1 - 0 3 3.81-CU 
1.200B 00 2 . 2 7 8 - 0 1 1 .21 -02 3 .4208 00 3 .318 -02 2 .58 -03 7, 4008 00 2 . 9 1 1 - 0 3 3 .58-0 ' ! 
1.3:408 00 2.73B-C1 1 .38 -02 3 .5008 00 3.S0B-02 2 . 7 8 - 0 3 7, 3208 00 2 . 6 5 1 - 0 3 3 .41 -04 
1.2908 00 2 . 1 0 8 - 0 1 1 .13-02 3 .5608 00 3 .698 -02 2 . 28 -03 7, .64 08 00 2 . 1 3 1 - 0 3 3.28-Oc 
1.3208 00 1 .218 -01 8 . 5 8 - 0 3 3 .6608 00 3 . 2 J i > 0 2 1 • 9E-03 7, .7608 00 1 . 5 6 1 - 0 3 2 .88 -04 
1.3608 00 7 .388 -02 8 . 7 8 - 0 3 3 .7408 00 2 . 5 6 8 - 0 2 1 . 9 8 - 0 3 7, .6908 00 1 . 2 1 1 - 0 3 2 .48 -04 
1.UOOB 00 5 .628 -02 8 . 4 8 - 0 3 3.6208 00 2 . 2 3 1 - 0 2 2 . 0 8 - 0 3 9, .0308 00 1 . 1 1 1 - 0 3 2 .38 -04 
1.4408 00 3 . 6 0 8 - 0 2 8.OB-03 3.900B 00 1 .931-02 1 .98*03 6, 1708 00 1 . 0 1 1 - 0 3 2 .01 -04 
1.41808 00 2 .138 -02 7 .1B-03 3.960B 00 1 .591-02 2 . 1 8 - 0 3 6. .3108 00 6 . 2 1 1 - 0 4 1.68*04 
1.520B 00 1 .901-02 7 . 4 8 * 0 3 4.060B 00 1 .351-02 1 .98*03 8, 4508 00 5 . 7 3 1 - 0 4 1 .48-04 
1.5608 00 1 .918-02 7 . 3 1 - 0 3 4.140B 00 1.318*02 1 H 98-03 6. .5901 00 4 . 0 1 1 - 0 4 1 .21-04 
1.6008 00 2 . 2 1 8 - 0 2 6 . 8 8 - 0 3 4 .2208 00 1 .408-02 1 • 6 8 - 0 3 8 .7308 00 3 . 5 4 1 - 0 4 6 .51 -05 
1.6M08 00 3 .108 -02 6 . 6 8 - 0 3 4 .3001 00 1.478*02 1 . 91 -03 8. .6708 01 3 . 1 9 1 * 0 4 6 . 1 1 - 0 5 
1.680B 00 4 .218-C2 6 . 1 8 - 0 3 4 .3808 00 1 .318-02 1 . 9 1 - 0 3 9, .0108 00 2 . 1 2 1 - 0 4 7 .21*05 
1.720B 00 5 . 5 4 1 - 0 2 6 . 7 1 - 0 3 4.460B 00 9 .311 -03 1 .71 -03 9, .1508 00 7 . 6 1 1 - 0 3 5 . 6 1 - ^ 
1.760B 00 6 .998*02 6 . 5 1 - 0 3 4 .5408 00 7 .168*03 1 .71*03 9. ,3008 00 - 1 . 1 6 1 - 0 5 4.01-Ob 
1.8008 00 7 . 8 6 8 - 0 2 6 . 9 8 - 0 3 4.630B 00 8 .49B-03 1 . 5 1 - 0 3 9 .46 OB 00 - 3 • 0 3 1 - 0 5 3 .38 -05 
1.8508 00 6 . 8 3 8 - 0 2 6 .1B-03 4.730B 00 9 .128*03 1 . 48 -03 9. .6208 00 *1 . 8 8 1 - 0 6 2 . 9 1 - 0 5 
1.9108 00 4 . 2 8 8 - 0 2 6 . 4 1 - 0 3 a , 8 3 0 1 00 7 . 1 9 1 - 0 3 1 • 38-03 9 .7608 00 3 •671 -05 2 .31 -05 
1 .9708 00 4 . 5 5 8 * 0 2 5 . 8 1 - 0 3 4 .9308 00 7 .178 -03 1 .38 -03 9. 9408 00 6 . 1 2 1 - 0 5 1 .91-05 
2.030B 00 5 .70B-02 6 . 6 1 - 0 3 5.030B 00 7 .998*03 1 . 1 1 - 0 3 1 , ,0101 01 6 . 2 1 1 - 0 5 1 .61-05 
2 .0908 00 5 .228*02 6 . 9 8 - 0 3 5 .1308 00 8 .238 -03 1 . 2 1 - 0 3 1, .0268 01 4 . 4 5 1 - 0 5 1 .21-05 
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HOP GAMMA BAY JPBODOCTIOM CBOSS SECTION 

EN-HIV 0.1260E 02 HIV EM-MAX* 0 . 1 6 7 4 1 02 HE? TKBTA-125. DEO 

Z-GAHMA DATA DATA-BRB B-GAHMA DATA DATA-?** 1-OAMHA DATA DATA-EBR 
MEV B/3B/HBV B/SB/MEV NEV B/SB/HEV B/SB/MEV H«V B/S1/H1V B/SP/M1V 

6 .900E-01 1.49E-02 3 .1E-02 2.150B 00 2. 10E-02 6 . 6 1 - 0 * 5.230E 00 8 . 8 9 1 - 0 3 2 . 2 1 - 0 3 
7 . 1 0 0 8 - 0 1 6 .77E-03 2 . 4 1 - 0 2 2 . 2 1 0 1 00 1.70B-02 7 . 0 1 - 0 3 5 .3301 00 6 .25E-03 2 .11 -03 
7 .300B-01 4 .71B-03 2 . 1 E - 0 2 2.270B 00 1 . 911-02 6 .21 -03 5.430E 00 4 . 3 7 1 - 0 3 2. 11-03 
7 .500B-01 1.79B-C2 2 .2B-02 2.330B 00 1 .701-02 6 .01 -03 3 .5301 00 4 .52B-03 2 .0E-03 
7 .700E-01 6 . 0 7 1 - 0 2 2 . 2 1 - 0 2 2.390E 00 1.73E-02 5 .61 -03 5.630E 00 5 . 3 2 1 - 0 3 2 .2E-03 
7 .900E-01 1 .46E-01 2 .0B-02 2 . 4 3 0 1 00 2 .321-02 6 .11 -03 5.730E 00 6 .36B-03 2. 1E-03 
8. 100E-01 2 .65B-01 1.9E-02 2.510E 00 2 . 4 3 1 - 0 2 5 .01 -03 5 .8301 00 6 . 7 * 6 - 0 3 2 .2S-03 
8 .300E-01 3 . 7 7 8 - 0 1 2 .1B-02 2.S70B 00 2 .47B-02 S.9E-03 5.930E 00 8 .35B-03 2 . 2 1 - 0 3 
8 .500E-01 4 .27E-01 2 .0E-02 2 . 6 3 0 1 00 2 . 5 2 1 - 0 2 4 . 6 1 - 0 3 6 .0301 00 8 . 6 7 1 - 0 3 2 .1B-03 
6 .700E-01 3 . 9 8 1 - 0 1 1.9B-02 2 . 6 9 0 1 00 1.97B-02 4 . 2 1 - 0 3 6.130B 00 0 . 8 1 1 - 0 3 2 .1E-03 
8 .900E-01 3 .19E-01 1 .9E-02 2 . 7 5 0 1 00 1 .471-02 4.31-0.1 6 . 2 3 0 1 00 5. 291-03 2. 1E-03 
9.100E-Q1 2.32B-Q1 1.8B-02 2 . 8 1 0 1 00 1 .441-02 4 . 2 1 - 0 3 6 .3301 00 5 .18B-03 2 .2? -03 
9 .300E-01 1 .63E-01 1 .61 -02 2 .S701 00 1 .421-02 4 .21 -03 6 .440E 00 6. 111-03 1.9E-03 
9.5001 01 1 .141-01 1.7B-02 2 . 9 3 0 1 00 1 . SSI-02 3 .91 -03 6.560E 00 6 .26B-03 1. 8E-03 
9 .700B-01 7 ,621 -02 1.6B-02 2 . 9 9 0 1 00 1 . 9 6 - - 0 2 3 .4E-03 6.660f! 00 6 . 4 1 1 - 0 3 1 .31-03 
1.000E 00 5 .08E-02 1 .41 -02 3 .0501 00 2 .041 -02 3 .2E-03 6 .600E 00 6 . 4 5 1 - 0 3 1 .62-03 
1 .0401 00 5.14B-02 1.5B-02 3 . 1 1 0 1 00 1 .951-02 3.UB-C3 6 .9201 00 4 . 9 6 1 - 0 3 1.4E-03 
1.C80E 00 4 .27B-02 1.4B-02 3 . 1 6 0 1 00 1 .961-02 3 .1E-03 7.040B 00 4 .16B-03 1.41-03 
1.12* . . 00 3 .02E-02 1.3B-02 3 . 2 6 0 1 00 1 .961-02 3 .41 -03 7.160E 00 3 . 7 3 1 - 0 3 1 .31-03 
I .160E 00 7 .19E-02 1.4B-02 3 . 3 4 0 1 00 1 .621-02 3 ,48 -03 7 .2801 00 3 . 9 8 1 - 0 3 1 .31-03 
1.200E 00 1.58B-01 1.3B-02 3 .4201 00 1 .441-02 3 .61 -03 7.400E 00 4 . 0 2 1 - 0 3 1 .21-03 
7.240E 00 2 . 1 2 5 - 0 1 1.4B-02 3 . 5 0 0 1 00 1.681*02 3 .01 -03 7.S20E 00 3 . 3 6 1 - 0 3 1 .21-03 
1.280B 00 1 ,941-01 1 .41 -02 3 .5801 00 1 .741-02 3 .51 -03 7.64 01 00 2 .67E-03 1.21-03 
1.3201 0 ) 1 .33B-01 1 .11 -02 3 . 6 6 0 1 00 1 .571-02 2 .91 -03 7 . 7 6 0 1 00 2 .S9E-03 1. 1E-11 
1.360E 00 8.C5E-02 1.11-C2 3 . 7 4 0 1 00 1 ,391-02 3 . 0 1 - 0 3 7 .6901 00 3 .33B-03 1.1E-03 
1.400B 00 4 .91B-02 9 .5B-03 3 .S201 00 1.66B-02 3 .21 -03 8 . 0 3 0 1 00 3 961-03 1.1F-03 
1.4401 00 3 .31E-02 9 . 0 1 - 0 3 3 . 9 0 0 1 00 1 .481-02 3 . 2 1 - 0 1 6 . 1 7 0 1 00 3 . 3 4 1 - 0 3 1 .01-03 
1 . 80S 00 2 .72B-02 7 .6B-03 3 . 9 6 0 1 00 1 .011-02 3 .4U-03 6 .3101 00 2 .06E-03 9 .4E-04 
1.520B 00 2 .21E-02 7 .1B-03 4 . 0 6 0 1 00 7 .731 -03 3 .51 -03 8 . 4 5 0 1 00 1 .231-03 8. 11-04 
1.560E 00 2 . 0 4 1 - 0 2 7 . 2 1 - 0 3 4 . 1 4 0 1 00 9 .67E-03 3 .41 -03 6 .5901 00 1 .401 -03 8. 2B-04 
1.600B 00 2 . 8 1 1 - 0 2 6 .SB-03 4 . 2 2 0 1 00 1 .061-02 3 . 3 1 - 0 3 6 . 7 3 0 1 00 2 . 2 4 1 - 0 3 7 .0E-04 
1.640E 00 3 . 3 6 1 - 0 2 6 .1B-03 4.300E 00 8 .791-03 3 .41 -03 6 . 8 7 0 1 00 2 .67E-03 6 .3E-04 
1.680E 00 3 .341 -02 6 . 7 1 - 0 3 4 . 3 6 0 1 00 8 .981 -03 3 . 7 1 - 0 1 9 . 0 1 0 1 00 1.93B-03 5.SB-04 
1.720B CO 3 .57E-02 7 . 3 1 - 0 3 4 . 4 6 0 1 00 1 .021-02 3 . 1 1 - 0 3 9 . 1 5 0 1 00 5 .63E-04 4 .7E-04 
1.760E 00 4.CSB-02 7 . 6 1 - 0 3 4 . 5 4 0 1 00 8 .471-03 2 .81 -03 9 . 3 0 0 1 00 - 6 . 8 8 1 - 0 5 4 .7B-04 
1.8C0S 00 4 .03B-02 8 . 1 1 - 0 3 4 . 6 3 0 1 00 6 . 4 0 1 - 0 3 2 . 6 1 - 0 3 9 .4601 00 8 . 5 5 1 - 0 4 3 .6E-04 
1.850E 00 3 .23E-02 6 . 8 1 - 0 3 4 .7301 00 8 .02E-03 2 . 4 1 - 0 3 9 . 6 2 0 1 00 2 . 1 3 1 - 0 3 2 .41 -04 
1.910B 00 2 .49B-02 6 .9B-03 4 . (,301 00 8 .14B-03 2 . 4 1 - 0 3 0 .7601 00 2 . 1 2 1 - 0 3 2 .1E-04 
1.970B 00 2 . 2 3 1 - 0 2 7.SB-03 4 . 9 3 0 1 00 6 .391 -03 2 .31 -03 9 . 9 4 0 1 00 1 .181-03 1.6E-04 
2 . 0 3 0 1 00 2 .351*02 7 . 5 1 - 0 3 5 . 0 3 0 1 00 7 .461 -03 2 .21 -03 1 .0101 01 4 . 1 4 1 - 0 4 6 . 5 1 - 0 5 
2.090B 00 2 . 5 9 1 - 0 2 7 . 8 1 - 0 3 5 . 1 3 0 1 00 9 . 8 4 1 - 0 3 2 . 2 1 - 0 3 1.0261 01 9 . 7 3 1 - 0 5 1.7B-05 


