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GAMMA-RAY PRODUCTION DUE TO KEUTRON INTERACTIONS WITH IRON
FOR INCIDENT NEUTRON ENERGIES BETWEEN O.8& AND 20 MeV:
TABULATED DIFFERENTIAL CROSS SECTIONS

J. K. Dickens, G. L. Moargan
and F. G. Perey

ABSTRACT

Mumerical 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 6_ = 125 deg with supporting data at
0. = 35, 75 and 90 deg. 'These data consist of (a) discrete-
lxne values of do/dw for 45 cbserved transitions due to neutron
interactions with natural ircn; and (b) neutron gamma-ray
production grcup cross section values of d?0/dwdE for 0.7 >

< 10.5 MeV, with gamma-ray group sizes ranging from 20 keV
for K, < 1 MeV to 160 keV for EY,§_9 MeV. The do/dw values
were obtained for 4.85 f_En X 9.0 MeV using a Ge(Li) spec~-
trometer. Additional discrete-line do/dw values for 4.85 <
E < 6.45 MeV at BY = 125 deg have been tabulated for 66
observed transitions due to neutron interactions with an
iron sample enriched in the isotope 3*Fe. The d%g/dwdE
values were obtained for 0.8 f_En < 20 MeV using a Nal
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 articlel describing the measurements.

The first set of data is for do/dw obtained at the Oak Rilge 5.5 MV
and Tandem Van de Graaff facilities using a Ge(Li) spectrometer for gamma-

ray detection. The second set of data in the tables is for dzaldwdE

s 0
ii*
%
%

L eeal g -



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(i.i) system.

Tables 1, 2, and 2 report elemental do/dw (in mb/sr) for discrete-
iine gamma-ray production cross sections due to neutron interactions
with natural iron. Table 1 gives a complete report for En = 4.85 MeV.
For En‘2.5.4 MeV, not all of the observed gamma rays were related to
transitions associated with n + Fe reactions. The data ia 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

VY

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,
expregsed in terms of standard deviations. These uncertainties include
absolute nermalization (<72), detector calibration (<5Z), multiple
scattering corrections (<10Z), and peak-area extraction difficulties
(1-50%). Similar results for neutron interactions with an iron sample
enriched to >97Z in the isotope 54Fe are giver in Table 4.

The graphs following Table 4 show representative gamma-ray spectra
obtained with the Nal spectromete..

The computer output tables whick follow the graphs give the data
obtained with the Nal spectrometer at the ORELA Shield Test Station. The

first set of tables contain datz in coarse gamma~ray energy groups of about



240 keVY; 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
give values of dzo/dEdw for the 123 mesh points of the response matrix used
in FERD. The differential cross section values given are the middle values
of the cenfidence interval and the errors are half of the width of the
confidence interval. Therefore, the errors do not include an absolute error
of about 107 estimated for the ncutron 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 5Z. 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 8o 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 “Fe(OY-IZS DEG, A E =C.15 MeV)
(a) (b) (c)

EY IY Assignment EY IY Assignment

787.9 0.540.3  3445.4-2657.6 2461 0.2240.12 454 6-2085.1 |
846.8  89.0 4.5 846.8-g.s. 2523.5  4.6040.42 3370.3-846.8 |
869 0.25+0.12 3829-2960. 4 2598.6 _ 4.4540.31 3445.4-846.8 |
1037.8 5.5340.40  3122,9-2085.1 2657.6{4) 0.z40.1 2657.6-g.s.
1171.4, 2.2040. 30 3829-2657.4 27517 (e) 3.840.3 3604-846.8
1175.3 e 4298.2-3122.9 2960.4¢d)  0.240.1 2960. 4-¢.S.
1228.3  20.0 +1.1  2085.1-846.8 2982 2.1340.18 3829-846.8
1302.6 0.8240.25  3387.7-2085.1 3009.7  0.2540.11 3856.5-846.8

1336 0.2940.15 4458-2960.4 3119.1  0.3240.11 3119.1-g.s.
1360.4 1.5140.16  3445.4-2085.1 3202.2  2.0340.16 4049.0-846.8

1575 0.4040. 20 4694-3119.1 3253.7  1.1240.11 4100.5-846.8

1668 0.20+40.12 3753-2085.1 3273.2 .464+0.10 4120.0-846.8
1771.4 2.6740.28  3856.5-2085.1 3370.3 .7440.20 3370.3-g.s.

1790 0.2340.12 4447-2657.6 3448 1 3 0540.35 3448-g.s.
1810.8  10.4 +0.60  2657.6-846.8 3451.4 e 4298.2-846.8

1852 1.0640.15 4509-2657 . & 3548 1.6740.10 4395-846.8 e
1880 0.3640.15 4537-2657. 6 3600, 3 510,20 4447-846.8
1963.9 0.4340.14 4049-2085.1 3604 e 3604-g.s. ?
2008 0.4240.22 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 1,7940.15  4120.0~2085.1 3829 0. 53+0.09 3829-g.s.

2082 0.5140. 14 4740-2657.6 382 My 4673-846.8
2095.1 2.0340.14  2941.9-846.8 3880 0.19+0.08 4727-846.8
2113.6 7.2840.40  2960.4-845.8 4537y 0 3940.08 4537-g.s.

2213 0.144+0.10 4293-2085.1 4544 e 4544-¢.8.
2272.3 4.9840.30 3119.1-846.8 4658 0.2440.09 4658-g.s.

2374 0.18+0.12 4459-2085.1 4673 0.11+0.07 4673-g.s.
2425(d)  0.83+40.22 4509-2085.1

aAEYzo.OBZ, due principally to uncertsiaties in Doppler shift corrections.

Elemental differential cross sections (mb/sr) not ccrrected fo- isotopic
abundance.

cOther lines observed due to interactions of neutrons with natPe include:
211-keV from °SFe(n,p)*®Mn, I_=0.1340.07 mb/sr; 352-keV from 3”Fe(n,n’)37Fe

and s‘1’«3(11

Y)%’Fe seen in bac round ,

S$pe(n,a)’ XCr, I_=0.25¢0.12 mb/sr;
S%re(n,n')5*Fe. Y

in sample).

eHay include 2752-KeV gamma associated with 3599-846.8 keV transition.

1,%0.640.2 mb/sr; 567-keV due to
and several transitiomns due to

“Coincident with gamma rays due to excitation of 3*Fe(5.8% isotopic abundance
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TABLE 2., ELEMENTAL DIFFERENTIAL CROSS SECTIONS FOR GAMMA-RAY PRODUCTION
DUE TO NEUTRON INTERACTIONS WITH TRON®
Incident Neutron Ener and Ener Spread (MeV —— e

E 5.35+0.20 5.85+0.20 6.40+0.20 6.90+0.15

kYV) ?E”il ) =55° - 5 =90° 6 _=55° 8_=90° 8 =55° a =75% 9 =90° 6 _=55° 0_=90°
(ke V) =3 Y Y Y Y Y Y Y X
S6Fe Isotope

788  34i-s 0.34#0.2 0.3+0.2 0.340.2

847 847 85.048.5 81.7+8.2 86.6+8.7 83.248.3 88.0+8.8 88.8:8.9 82.048.2 39.248.9 84.2+8.4
1032 3123 5.740.7  5.740.7 5.640.7 5.640.7 6.540.7 6.4+0.7 6.140.6 6.540.7  6.4+0.7
1171 3829

1175 4298} 2.140.3  2.240.3 2.240.3  1.9+0.3 2.540.3  1.8+0.3 2,14+0.3 1.640.3 1.8+40.3
1238 2085 23.9+42.4 22,6+2.3 27.042.7 23.5+2.4 28.9+2.9 26.242.6 24,5+2.5 30.0+3.0 25.3+42.5
1303 3388 0.72+0.146 0,9540,19 1.2240.20 1.3.40.21 2.140.3 1.940.3 2.140.3 3.040.4  2.5+0.4
1336 4458 C.80+0.235 0.4240.21 1.1340.20 0.9640.19 1.2040.21 0.79+0.18 0.89+0.19 1.05+0.20 0.75+0.17
1360 3445 0.97+40.22 0.79+0.20 1.554+0.23 0.9740.22 1.3340.23 1,10+0.30 1,2740.23 1.3540.23 1,3040.23
1575 4694 0.6040.27 1.06+0.50 1.4740.65 0.63+0.32 1,30+0.55 1.604+0.60 1.1040.47 1,7540.65
1668 3753P 0.85+0. 35 0.3840.14 1,3340.23 1,24+0.20 1,18+0.20 1.65+0.35 1.4440.30
1771 3856 2,240.3  3.240.4 2.440.3  3.340.4 2,440.3  2.440.3  2.440.3 2.640.3 3.140.4
1811 2658 9.340.¢% 10.6+1.1 11.241.1  9.6+1.0 9,9+1.0 9.1+0.9 8.9+1.0 11.041.1  9.5+1.0
1852 4509 1.55+C.45 1.85+0.45 2.0540.30 1.7140.25 1.6740.45 1.740.5 1.70+0.40 1.354+0.30
1964 4049 1.16+0.26 1.3140 30 1.074C.29 0.90+0.30 1.1540,25 1.4740.35 1.2040.35 0.9340.23
sove 433} 0.83%0.31 0.6040.25  1.3740.25 0.7540.25 0 6440.25  1.2040.35

2035 4120 1.4+0.3  1.9+40.3 2.840.4  2.140.3 2.440.3 2.34C.3 1.640.3 1.740.3
2082 4740 1.10+0.30 1,2040.35 0.88+0.22 1.15+0.35 0.80+0.20 0.8240.22 1.2040.35 0.7240.18
2095 2942 1.5+0.5 0.9440.24 1.20+0.30 1.1840.30 1,0240.25 1.0540.27 0.65+0.20 0.83+0.18
2114 2960 5.540.7  5.940.7 5.140.6  5.240.6 5.440.7 5.140.6 4.940.6 5.240.7  4.740.6
2213 4298 0.35+0.20 0.75+40.35 0.4540.20 0.40+40.25

2272 3119 3.340.4  3.440.4 2.45+0.35 2.940.4 2.140.3 2.240.3 2.640.4 2,240.3 2.640.4
2374 4459 0.7440.23 0,81+0.32 1.2540.55 0.5040.30 0.6240.28 0.5640.26 0.72+0.28
2425 4509 0.66+0.31 0.9040.33 0.3040.20

R




TABLE 2

Ircident Neutron Energy and Energy Spread (MeV)

e 5.3540. 20 5.85+40. 20 6.4040, 20 6.90+0.15
Y Level —cgO —on° —ccO =90° aci0 270 -an® - 2an®

(kev)  (kevy OS5 8, =90 6, =55° 6 =9 0. =55 0. =75 6. =90 6, =55 6_ =90
L 025245 3370 - - 5.340.7  4.5+0.6 5.040.6  3.840.5 3.540.5 3.540.5 3.4+40.4 3.6+0.5 2.040.3

25999 3445 3.730.5  5.8%0.7 5.3¥0.7  5.240.6 5.540.7 6.240.7  6.340.7 6.040.6 6.740.7

2757 3604 3.240.4  3.130.4 3.240.4 2.640.4 2.640.4 2.130.3 2.4+0.3 1,740.3

2982 3829  1.3130.31 1.1840.22  1.4130.31 1.5640.45  0.90%0.20 1.2940. 33 0.80+0.33

3202 4049 2.4%0.3 1.90%0.25 2,740.3 1.5040.22  1.6030.20 1.7040.30 1.80%0.22 2.340.3 1.8040.22

3254 4100  1.2240.22 0.81+0.31 2.240.4 1.4040.35  1.3040.35 1.75+0.45 1.2240. 24

3370 3370  1.0040.18 0.65+0.23  1.3740.41 0.6540.25  0.75+0.30 0.7040. 20 0.854+0.30

Taes edl 2.540.4 3.540.5 2.3+0.3  3.040.4 2.440.3  2.447.5 2.840.4 1.940.3  2.04+0.3

3548 4395 2.040.3  2,240.3 2.940.4 2.640.4 2.240.3  2.140.6  2.540.4 1.740.3  1.940.3

3000 AT} 26404 3.340.4 2.940.4  2.630.4 2.440.7  2.040.6  2.540.3 2.440.3  1.940.3

3662 4509  1.24+0.24 1.0740.1 1.1040.25 1.2540.25  0.8240.22 1.1040. 30 0.9540.22

3765 4612  0.4040.20 0.75+0.33  0.52+0.24 0.60%0.35

3880 4727  0.45+0.20 0.80+0.30 0.6240.30  0.5240.26 0.55+0.21

4049 4876  0.90+0.35 0.65+t0.25  1.30+40.55 0.75+0.35  0.68+0.28 0.7040.31 0.7540.28 0.65+0.28

4537 4537

4544 4544} 0.61+0.23 0.35+0.18 0.4340.21 0.49+0.23

5228 5228 0.1540.10  0.2240.06 0.19+0.08  0.5040.25 0.26+0.13 0. 5040. 20

5255 5255 0.234+0.11 0.3140.06 0.30+0.13 0.55+0. 22 0.234+0.13 P

S“Fe Iso;gpee

1130 2538 1.140.2 1.0+0.2 1.249.2 1.1+0.2  1.340.2

1408 1408 4.240.5 3.040.5 3.340.5 4,440.5 3.540.5

- —

Not corrected for relative abundances of the isotopes.
bProbably includes transition from higher lying state for En > 6 MeV.
CAppears to be a doublet in same spectra.

dMay include data for the 2604 keV transition from the 3450-keV level.

®pata for 67'550’ E_ = 5.35, 5.85, and 6.40 MeV are in Table 4.




TABLE 3. ELEMENTAL DIFFERENTIAL CROSS SECTIONS FOR GAMMA-RAY PRODUCTION
DUE TO NEUTRON INTERACTIONS WITH IRON®
Incident Neutron Ene:gy and Energy Spread (MeV)
£ (D) 7.4540.15 7.95+0.10 8.50+0,10 9,040.1
Y = o = Ro ™ ° = o - o = ° - o - o - o

(kevy 8735 b_=5¢ 6, =75 6 =90 6,55 0, =90 6, =90 6, =55 6, =90
Sére Isotope

847  89.0+5.3 84.6+8.5 82.1+48.5 77.5+7.8 94.6+9.5 84.2+48.4  92.439.4 84.148.5  94.0+10.5 82.8+9,0
1038 6.3+0.7  6.3+0.7 5.740.7  5.840.7 7.040.8  5.340.6 6.440.7 7.440.8  6.3+0.8
ﬁ;i} 1.940.3  1.5#0.3  1.840.3 2.6:0.3  1.840.3 1.940.3 1.840.4 1.840.3
1238 30.7+3.5 29.6+3.0 28.2+2.8 27.5+2.8  33.243.4 27.2+2.7 34.543.5 31,1+3.1 35.5+4.3 30.043.5
1303 3.440.6  3.240.4 2,740.4 3.440.5 3.040.4 3.340.4 4,040.5 3,240.4
1336 1.2940.27 1.4040.35 0.%8240.20  1,2440.27 0.6040.25 0.8240.19 0.6540.2
1575 1.740.5 1.540.4  1,5H0.4 1.540.4 1.640.3 1.0+0.4  1,60+0.35

1771 1.740.3  1.9+40.3  2.1+0.3  2.240.3 2.040.3  2.040.3 2.330.3  2,.340.3 2.440.4 1.840.3
1811 8.3+1.0 9.6+1.0 8.9+0.9 8.240.9 9.6+1.0 8.140.9 9.241.0 8.540.9 8.5+1.0 8.0+0.9
1852 1.540.3  2.13#0.3 1.5+0.3  1.4640.26 1.4940.26 1.0540.20

1964 1.8+0.3  1.5+0.2 1.3540.20 1.3140.23 1.3240.23  1.540.2 1,00+0.18

g 1.04+0.20 1.0040.22 0.8540.20 0.9940.20 1.05+0.23 1.10+0.23 1.05+0.22¢

2035 2.140.3 2.240.3 2.530.4 2.,540.4 2.040.3  1.440.2 2.840.4  2,240.3 2.340.4 2.240.4
2082 10310'3 1.2_ .3 0'81003 102_"'0.3 lc2i0.3

2995 1.840.3 1.1+0.3 0.940.3 0.940.3 1.540.3  0.940.3

2124 3,740.5  4.240.5 4.240.6 4.240.5 4.340.5 3.740.5 4.140.5  3.740.5 4.,140.5 3.940.6
2274 2,540.4 2.540.3 2.740.4  2.840.4 2.3¥0.3  2.040.3 1.740.2  1.640.2 2.440.3  1.540.3
2524  4.040.6 3.440.5 3.410.5 2.740.4 3.040.4  2.240.3 2,440.5 2.24C.4 2,140.4  1,8+40.4
2599 4.4+1.2  5.84+0.7 6.0+0.7 6.040.7 5.540.7 5.8+40.7 5.840.7  6.040.7 4.440,7 5.040.7
2757 1.740.3 1.740.3 1.740.3  1.5+0.2 1.940.3  1.440.2 1.040.2 1,140,2
2982 1.240.2 1.5+0.3

3202 1.740.4  1,6+0.2 1.640.2 1.440.2 1.940.3  1.740.3 2+ 1.840.3 2,140.3  1.440,2
3253 0.8340.21 1.040.2
gzgf} 1.640.3  2.140.3  2.040.3  2.240.3  2.440.4 1.640.3  2.3#0.4  1,240.3
3 1.5'*'_0-2 106'_*_003 2.23;003 1.1%0023 1.55_'*0-2 1041'()02
3338 1.6+0.4 1.8+0.3 2.040.3 1.6+0.3 1.540.3  1.4%0.2 1.230.2 1.240.2  1,2+40.2

et . i et .




TABLE 3

Incident Neutron Energy and Energy Spread (MeV)

Eib) 7.45+0.15 7.954+0.10 8.5040. 10 9.0+0.1
(o) (o) (o] (o] (] (o} o o (o] (o)
= = = = = 1 = = 6 =9( ) =55 0 =90
6,=35°  ©,=55° 0 =75 6, =90 6, =55 0,=90 0, =55 L 0, =55 =9
3663 1.340.5 1.240.2 0.8240.22 1.0740. 24
3830 0.894+0. 34 0.7740.27
3880 0.25+0.12 0.35+0.12
S“Fe Isotope
1130 1.640.3 1.340.2 2.140.3  1.540.3 1.640.3  1.3+0.2 1.440.2  1.340.2
1408 3.240.4  3.7+0.4 3.3%0. 4 3.370.4  2.8%0.4 4.240.5 3.740.5  4.430.5 3.5%0.4

qFootnotes to Table 2 apply to this table.

bSee Table 2 for Ex of deexciting level.

€At E = 8.50 0 = 90°.

Y 0.60 mb/sr.

These peaks are nearly resolved yielding do(Ey-ZOOS)/dw-O.&S mb/sr and do(EY = 2015) /dw =
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TABLE 4. ISOTOPIC DIFFERENTIAL CROSS SECTIONS (IN mb/sr) FOR
GAMMA PRODUCTION DUE TO NEUTRON INTERACTIONS WITH *“FE

Incident Neutron Energy and Energy Spread (MeV
Ey(keV)a E_(keV) 4.854C.15  5.4040.12 5.9240.12  6.4540.12
S*Fe Residual Nucleus | 6_ = 125° o_ = 125° 6, = 55° 6_ = 125°
Y Y Y Y
411.440.5  2949.4 0.4040.15  1.2040.50 (b) 2.0040.40
703.040.3  4047.6 1.4540.21  2.05+0.30 1.4040.40 1.95+0.25
736.040.4  4030.5 0.83+0.12  1.3040.17 1.2440.16 1.3440.16
756.6+0.3  3294.6 4.5040.50  5.7440.65 5.6040.80  6.6540.72
806.540.3  3344%.5 3.3340.44  3.8240.45 3.1040.55 3.1040.39
1129.940.3  2538.0 17.2 +1.9  21.7 #2.3 22.7 2.4 24.1 +2.8
1153.140.3 3.5440.48  3.2540.40 1.8940.25 2.2540.28
1294.940.4  3833.1 (.3740.67  0.3340.57 0.3340.10  0.4040.15
1355 4702 0.5540. 20
1350 4655 0.4510.09  0.55t0,20] 1:0310.20 0.8510.35
1408.140.2  1408.1 65.3 46.6  75.0 +7.5 70.0 +8.0  71.5 #7.7
1487.240.9  4782.1 0.7040.14 0.4440.16  0.7040.15
1509.440.8  4047.6 0.3940.08  1.0540.22 1.0040.20 1.1240.20
1550.746.5  2959.1 4.5 1.1 4.8740.53 5.0i40.60 4.05+0.50
1729.640.4  4267.6 0.84+0.13  1.5940.20 1.9840.22 1.7740.22
1757.640.5  3165.8 1.8440.24  1.7640.21 1.3940.17 1.3240.20
1887 3294.6 1.0040.25  1.2340.15 1.3940.17  1.7340.22
1936.540.4  3344.5 4.6540.60  5.5220.65 5.9140.73  5.68+1.10
2162+2 4792 0.4240.15 0.5540.25 0.4740.15
22544.140.7  4782.1 0.1440.08  0.3840.14 0.4840.14 0.55+0.15
2409 4948 0.6340.17 0.6340.28 0.8240.15
2425.240.7  3823.1 2.4240.32  3.1340.40 2.5540.35 3.5840.43
2639.440.4  4047.6 0.7940.12  0.7640.13 1.0940.16 1.2040.15
2662.740.5  4070.8 2.424c.35  3.2040.36 3.3040.69  5.3940.63
2859.6*0.6  4267.6 0.3340.10  0.2340.12 0.8840.15
2881.9+1.0  4290.0 0.9140.14  1.06+0.14 0.8540.22 0.9240.15
2959.440.8  2959.1 5.8040.75  5.5240.70 4.4040.48 3.7840.43
3166.0+1.0  3165.8 5.36+0.85 .
3171 4579 ; 8.2041.0 7.55+0.95 {1.7_ .55} 7.2540.90
3288 43 (4696) 0.1740.09
3294 13 4702 0.1740.09’  0-330.13 0.3430.14
3373.941.2  4782.1 0.3240.12  1.4440.18 1.3840.20  1.8540.22
3537 45 4948 0.2440.10 0.4440.22  0.4740.22
3672 +5 5080 0.3740.11 0.5740.20 0.6240.20
3737 +6° 5145 0.4940.19  0.4840.14
3840 +6 5248 0.3940.14
3867 +6 5275 0.4140.14
3984 +6 5392 0.154+0.10
4044  +5 5482 0.3740.17 0.7140.14
4098 +6 5506 0.1540.10
4131 +6 5539 0.2540.14
4213 +6 5621 0.1640.11
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TABLE 4 cont.
Incident Neutron Energy and Energy Spread (MeV)
Ey(keV)a E_(keV) 4.8540.15  5.4040.12 5.9240.12  6.454+0.12
S¥Fe Residual Nucleus 0 =125° @8 = 125° 9 =55° @ =125°
Y Y Y Y
4401 +7 5809 0.37+0.14
6420 +7 328 0.1940.13
4579 +2 4579 0.3740.10  0.6340.09 0.6940.12  0.83+40.16
5080 +7 5080 0.1640.08 0.23#0.07 0.25+0.09
5453 47 5453 0.15+0.07
5955 +8 5955 0.06+0.04
6038 48 6038 0.2040.07
6126 +8 6124 0.3340.07
S*n Residual Nucleus
156.240.5 156.2 9.1 #1.0  10.0 +4.0 (b) (b)
211.440.5 367.6 2.0040.30  2.7540.75 (b) 4.1540.60
251.340.5 407.5 3.0040.40  3.9540.45 (b) 4.0040. 50
$07.540.5 £07.5 0.80+0.15 1.8 0.6 (b) 1.8140.40
471.440.5 839.0 0.594C.25  0.8040.15 (b) 0.9240.20
838.040.6 839.0 0.6940.20  1.0240.20 1.0040.20 1.1240.22
854.3+1.0  1011.0 0.95+/0.26  0..740.14  0.9740.20 1.0840.21 H
956.940.4  1011.0 1.1740.20 1.3+40.18 1.2740.18  1.4940.19
1316 +1 1371 0.3140.17
1319 1374 o.3&_+_o.17} 0.4440.18 0.2940.12  0.3640.15
1271 +1 1371 0.80+0.25 ‘
1374 ¥ 1374 0.91% "5} 1.5240.40 1.85+0.25 1.8040.23 s
1399 1453 2.1 40.9 2.4 1.1 1.8 40.8 1.8 40.8 i
1454 1453,1506  1.1540.20  0.96+0.15 0.9540.15 1.0240.15 |
1506 1506 0.36+0.08  0.250.08 0.20#0.10 0.2240.11 ;
1542 1542 0.8 40.3 0.5040.18 1.2 40.4  0.75+0.30

3Entries with associated uncertainties indicate energies determined from the
present work. Entries without uncertainties indicate imprecise energies
vhich could not unambiguously be determined.

bcanna rays not observed because of electronic bias settings for the spectra
indicated.

Gamma-ray yield much larger than expected from previous branching ratio
of 27 for the 4048-keV level. It is likely that the peak observed inclu‘es
another transition, possibly in “Mn.

dAt E = 5.40 MeV this peak is clearly a doublet of about equal intensity.

AnotRee energy level in 5“Fe nearly degenerate with the 4702-keV level 1is
suggested.

c

eBxcept for E_ = 4579, all of the following energy uncertainties are due
pPrimarily to uncertainties in Doppler shift determinations because of
lack of information on the lifetimes of the excited states.

f1454-kev peak contains at least two unresolved gamma rays.
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00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
co
00
00
00
00
00
00
01
01

DATA
B/SR/MEV

AQUJNION
J-OUHION
ﬂomuuiow
OodUHlow
moOQNIOU
7.63E=03
% 68E-03
S.43E-03
7.77E=-03
moakﬂlow
CQONNIOU
&odmmlow
9.15E=-03
1. 32E=-02
1. 12E-02
9,34£-03
8.92E-03
Q.JOHIOW
C.OQHIOU
2.77E-03
4-“@“-0“
1.01E-03
1.86E-03
w.@mml)u
7.23E-03
Oodomﬂow
6.218~03
1.93E-03

«1.,08E-04

5. 11E=Q 4
2. 23E-03
3.33E-03
N.SJN-OU
2.61E-04

onNﬂ“-Og

1.33e2-03
3,23E-03
2.99E-03
1.58E-03
5.312-04
doNdN‘OC

DATA-EER
B/SR /NTV

4, wﬂlow
,12-03
4.12-03
woO“low
4,2%-03
4 4r-02
u.2E-03
C.O“low
4.0%-03
4,12-03
4, 32-03
3.7E-03
3,5E-03
3, 32-03
3.1E-03
Mo GMIOU
N-@WIOU
N.QWIOw
2.6%=-03
2.5E-03
2.4E-03
No tmlou
N.CW!OW
2, 3=-03
N.JMOOW
2,2%=-013
2,02-03
d.ﬁNIOw
1.6E-03
1.58-03
d.wm-ou
1.0E=-923
O.JNIOC
m.0WIO¢
OQUMIOG
w.om-o:
3, 8E-04
N.UNIQ:
OoUWlom
2. 4E=05

a4




IRCN GAMNA RAY PRODUCTICN CROSS SECTION

EN-NIN= 0.1395F 02 KRV EN=MAX= 0,1497F 02 MEV THETA=125. DEG

E-GANMA DATA DATA-ERR E-GANNA DATA DATA-ERR E-GANNA DATA DATA-ER?P
NEV B/SE/NEV B/SP/MEV HEYV B/SR/MEY 3/SR/NEY MEV B/SR/NMEV B/SP/NTY
6.900E~-01 2.54B-02 3.4r-02 2.150¢ 00 2,14E-02 9,32-03 5.230 00 6.55E-03 3,72-03
7.100R-01 1.06E-C2 2.4P-C2 2.210F 00 1.092-02 9,2k-03 5.330r 0O 7.73£-03 13.87-03
7,300E-01 <-6.49FE-03 2.3k-02 2.270E 00 1.362-02 9.42=~03 S.430E 00 5.652-03 3,9%-03
7.500E-01 <1,67E-CY 2,62=-02 2.330¢ GO 1,64E-02 7.28E-03 £.530r 00 5.563%=03 3.8P-03
7.700E-01 S.55E~-02 2.6E-02 2.390F 00 1. 182-02 7,82-03 5.630® 00 6.20E-03 3.9E-03
7.900E-01 1.68F=01 2,42«02 2,450 00 1,822-02 8,42-03 5.7302 00 4.,282-03 4,0E-03
8,100E-01 2.89r-01v 2,32-02 2.510F 00 2,%68=-02 7.92-03 5,430 00 3.802-03 3.9®-01%
8.300r-01 3.%3E-01 2,.85E-02 2.,570r 00 2, 118-02 8,72-03 5.930F 00 7.98E-03 4,.0%-)2
8.5002-01 4.,058=-01 2.42-02 2.630E 00 2.262~02 7.72-03 6.0302 00 1.01E-02 3.9P2-013
8.700E-01 3.85k-01 2,2E-02 2.6902 00 2,62k=-02 5.8r-03 6.130¢ 00 7.84%=03 3,9%-03
8,9002-01 3.18F-01 2.,2%=02 2.750x 00 1. 45B«02 6,6E-03 6.,230F 00 4.783=63 3.A%-03
9,100E-01 2.,272=-01 2.2B-02 2,810 00 5.30P=03 6,.32-0) 6.330" 00 4.062=03 2,7F-0)
2.300E-01 1.532-07 1.9E=-02 2.870E 00 1. 33E~02 6.9E-03 6.4402 00 5.42C-03 3,5k-917
9.5002-01% 1.13-01 (.0£-02 2.930F 00 2.132-02 6. 12-03 6.560F 00 8.95-03 3.3%-M
9.700E-01 9.36E-02 1.9F-02 2.990E 00 1.96r-02 5,82-03 6.660F 00 1.06E-02 2.9E-0M1
1.000E 00 7.64E-02 1.7E=02 3.050E 0O 1.672-02 S5.7t-03 6.8002 00 7.65E-03 2.7?-03
1.0802 00 3.622-02 1,.72-02 3.180F 00 1. 68E-02 &,.8E-013 7.0407 00 ~4,31E2-04 2,%%-03
1. 120 00 2.18%-02 1.88=-02 3,202 00 1.%82-02 5.82-03 7.160r 00 1.210-Q4 2.0%2-M3
1. 1602 00 6. 17E=02 1,7E-02 3.340F 00 1,60E-02 5.62-03 7.280F 00 2. 192-03 2.3%-03
1.200E 00 1.432=-01 1.7E-02 3.420F 00 1. 172=-02 5.92-03 7.4002 00 J.U6E=-03 2.2¢-N)
1.2802 00 2.¥6E=-01 1,.82=-02 3.500% 00 8.53e-03 5.52-0)3 7.%20e 00 J.0ug-03 2.1E-M
1.280E 00 1.952-01 1.6B=02 3.580r 00 9.832-03 S5.7£-03 7.680F 00 2.292-03 2.17-0?
1.3208 vO 1.312=01 1,.72«02 3.660B 0O 1.392=-02 5,132-03 7.7602 00 4.72E8-03 2.12-013
1.360r 00 7.32E=-02 1.62-02 3,7402 00 1.61E«02 S5.12-03 7.890L 00 3.402-03 2.0%-"3
1.4002 00 $W.202-02 1.4E-02 3.A20E OO 1.30E-02 S5,62-03 8.0302 00 3.5%6£-03 1.9%-%)3
. 4401 00 3.02F-92 11,2102 3.900® 0C 1. 38e-02 85, 22-03 8.170r 00 3.08£-03 2.0%-0)
1.4808 00 2.922-02 1.,0¥-02 3.980T 00 1,70-02 S,.3e-03 8.310r 00 2+9562-03 ,08%=0)
1.5202 00 2.632=-02 9,.32-03 4,060 00 1.238-02 8.412-03 8.4502 OU 1.642-03 1.6%-0)
1.560E 00 1.57k-02 9.12=-03 4,402 00 6.,3%2-03 S5.82-03 8.5902 00 7.712=06 11,6203
1.6002 00 1.€52=-02 1.0E-02 4.2s,0F 00 7.072-03 S$.6E-03 8.%30r 00 7.962-04 1, 32-03
1.6408 00 2.78k=-C2 8,02-03 4,300 0O 9.322-03 85,7103 8.A70% 00 1.802-03 11,1203
1.6802 00 3,38r-02 B.6E-03 4.380F 00 9.302-03 95.62-03 9.010F 00 2.4632-03 1.02-03
1.720¢ 00 3.69r-02 9.62-013 4.460E 00 8.6ueE-03 5,22-03 9.150L 00 1.76E-03 9. 5%-08
1.7602 00 4,322-02 1,0E-02 4.5 0E 00 7.%962-03 95, 12-03 9.300z 00 6.112-04 &,.7%=N8
1.8002 00 4.202-02 1,12-02 4.6302 00 8,512-03 4,.92-0) 9. 48602 00 6.98E-00 9%.9L-08
1.850E 00 3.052-02 0.12-03 4.730E 00 1. 142-02 4,62-0)3 9.620F 00 1.9%5E<-0) 4.0%-08
1.9108 00 2.80%-02 8.82-03 4.A30E 00 1.042-02 6,.42-0) 9.780L 00 1.580E-03 2.7E-~08
1.9708 00 2.592-02 1.0r-02 4.930F 00 f, 102=03 4,12-03 9.9402 00 8.95t~Cu 2,2%=N»
2.9030E 00 2.5402-02 1.,12~02 5.0302 00 $5.872-03 3.92-0) 1.0102 01 3.132-06 H,82-0%
2.090e 00 2.90%=02 1,1F-02 $.13C8 CO $.012-03 J.92-0) 1.0262 01 7.31£-05 2.1%2-09%




IROR GAHMA PAY PRODUCTION CRORS SECTIUN

***** EN-AIN= 0.18972 02 HRY
E=GANNA LAT) DATA-X2R
HBv B/SP/URYV B/SR/NEV
60900‘-01 8.103'03 307;'02
7.1002-01 9.742-03 2.72=02
7.5008-01 1.3%2-02 2.3%-02
7.5008-01 3.308-02 2.%3-02
7.7003-Oi 8.%81=-02 205"02
7.9002-01 '0113.0' 2.".02
8. 1008-01 2.672-01 2,53-02
8.3002-01 3.382-01 2.92-02
8.5002-01 3.252=01 2.3%3-02
8.7003-01 302'!'0] 203"02
00900'-0' 2.61"01 202"02
9. 100B-01 1.952=-01 2,.1P=02
9. 3008-0 1 ."72=-0% 1.92=-02
90500'-0’ 1.062=01 202"02
’0700.-0‘ 3.93!-02 200“02
1.0002 00 7.005-02 1,82-02
1. 06402 00 3, 142=-02 1.82-02
1.0803 00 2.262=-02 1,0R-02
1.1208 0C 4. 142-02 1,202
1.1602 00 9.,002-02 1,.62-02
1.2008 00 1.5342=-017 1,.78-02
1. 260R 00 1.638=-01 1.82-02
1.2008 00 1.413<01 1,73-02
'0320‘ 00 1.10!‘0’ 1.3!’02
. 3602 00 7.612-02 1,33-02
1. 40032 00 S.452-02 1,202
’o“.O' 00 “.063'03 ‘003.02
1.4008 00 2.428-02 1.12-02
1. 5208 00 1.092-02 1,01-02
1.35602 00 2.693-02 9.02-03
1.6008 00 3.072-02 8,02-03
1.“0' 00 2.302-02 7.92-0)
1.6008 00 2.3542-02 30‘2'0’
1.7208 00 2.913-02 9.12-03
1.7608 00 2.€22-02 9.73-0)
1.,08008 00 2.07x-02 1,.23-02
1. 8508 00 1.772=02 1.03-02
.9108 00 1.,308-02 0.62-03
1.970% 00 1,542-02 1.02-02
2.0308 00 3.192-02 1.02-02
2.0903 00 1.728-02 1.13-02

‘;-I.'....iilﬂliﬂllr o nined Sasen i

uev

2.1508
2.2102
2.2708
2.3308
2.3908
2. 4808
<. 5108
2.5708
2.6308
2.6908
2.7%02
2,002
2.070¢
2.9308
2.9902
3.050%
3. 1108
3.1008
3.2608
3.3408
J3.0208
3.5008
3.%002
3.6602
3. 7402
J.0208
3. 9002
3.9008
8,060
8, 1008
8, 2208
8.3008
84,3008
8, 4608
4.5408
8,6308
8,.7302
8, 0308
. 9308
$.0208
5.1308

0.1612F 02 aLv

DATA
b/sh/omRY

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
0o
00
00
00
00
00
00
00
00
0c
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

1. 392-02
1.'3:’02
5.602-03

=3.921-0)
=3.798-08

9. 552-03
1. 573=02
20‘9.'02
20’2!'02
1.0848+02
1.082-02
‘07"-02
2. 162-02
2.302-02
2050!'02
200'.’02
.012-02
2.”"0’
S.351-03
8. 722-0)
9.132-0)
1.932-02
1. 062-02
1.860-02
9.112-0)
7.152-0)
9.0a2-0)
.o“l'O’
95.278=-03
S.042-03
6.9502-0)
2.6082-0)
3.002-02
§.072-0)3
3. 288-03
$.812-01
1.113-02
7.222-0)
§.61-03
7.028-0)
8.0%1-0)

THRTA=128.

DATA-EA}
B/sSR/nLY

9.32-0)
8.92-0)
7.62-03
.l?"O’
705.-0’
‘02'-03
7.32-03
é.02=-0)
5.6!-0)
6.98-0)
7.08-0)
6.32-0)
5.28-0)
S.ll-O)
S.?l-O)
4,08-0)
%.02-0)3
‘o"-O’
8,.72-0)
5.62-0)
S.482-0)
“..l‘O)
5.00-0)
4. 02-03
..7.'0‘
5.”'03
3.08-0;
3.82-0)
5.12«0)
S,38-0)
$.68-03
5.22-0)
$.38-0)
9.68-0)
8,32-0)
8, 38-0)
4.12-0)
3.92-0)
3. 08-0s
J.72-0)
3.73-0)

Z=GANNA
ney

s,2301
s.3)0¢
S. 8302
s.%5)0e
5.6302
8. 730
5. A)0L
5.9)0r
6,002
é.130e
6.430F
6. 3302
6.2402
6.9602
5.6002
6.8002
6.920r
7.0802
7. 1608
7.2000
7.0002
7.9202
7. 6802
7.7602
7.0902
8.0302
6.1702
8.0
8.0902
3.4902
(PRA] 4
8. 4707
9.001
9.1%0?
9.3002
9.0002
9.6208
9. 7002
9. 908
1.010
1.0268

00
00
00
00
00
00
00
or.
O
00
0o
0o
00
00
00
00
o
00
0o
00
00
00
00
00
00
00
09
00
00
00
00
00
00
00
¢
oe
00
00
00
01
01

DATA
8/3R/NEV

8.652-0)
J.%2=-05
3.312-03

-8,972-04
'2.352°0)

2.7%2-0)
.02‘3.03
0.0832-0)
‘o."'b)
l.!‘l'OJ
l.S?l-Ol
,o”.'OJ
6, J6L=-0)
.o,”.OJ
J.098-0)
", 072-0)
J.902-0)
J.292-0)
3, 192-0)
l.°1l-°l
., baZ-0)
J.092-0)
20""0’
1.088-0)
1.212-0)
'o”!.‘,
1.'.!‘0)
1.0"-03
1..?3‘0.
2. 612-008
t1.393-0)
'.9%63-0)
2.0582-0)
‘.3”'03
8, 7e=-00
2.60C-0a
3.%82-00
o370 =00
v, 9%1-00s
9. 032-004
8,291-00

DATR-KP?
B/S® /%Y

3,679
3J.62-9)
).’!-0)
).b!~0!
3.)!'0’
), 12-0)
,o.!°°'
J.ag-0)
3.%2-0)
J.12-0)
). 22=9)
’-3"5’
,o‘:-°)
,.0!'0’
2.92-0)
2.)2-0)
Z-CI-O)
2..!'0!
2.2%2-0)
100!.0’
2.28=0)
:.2!'0’
1.9¢-9)
1. 72-0)
1.72<9)
‘.’!'9]
1.002=0)
|.2!°°I
‘.2!'0)
1. 22-0)
‘00"0’
'o.!-Q.
.o’.-Q‘
7.28-M
7. 12=-00
9.7!-00
.o.!'o.
3.02-00
’o.!'o.
2.9%-08
2.02-00




90-36°0
$0-329°¢C
$0-%9°¢
Ww-39°\
20-30°1
W-3T °C
80-22°y
80=-Z9°
00-3¢ °%
W=-3L°Y
9031 °L
2-22°0
W0-36"°0
eu=-24 °¢
€0=21°)
C0-31°L
€0-3C"°\
(0-3%"°1
€o=-8%"°)
f0-99°y
C0=-39% "\
(0=3¢°8
f0-3,")
€0-30"\
€o-26°1
(0-3%0°C
(0-36°\
€0-34°2
€0-3€ ‘T
£0-4¢€ °C
(0-36°2
£0-39 "2
(0-29°2
€0~-3s°2
0-36°2
€0-36°2
(0-2¢°2
€0-&(C °C
€0=-Zn°l
10-39°
(0-3(L°C

Adlsiés/8
88-Ye Y0

$0-306°L
$0-306°9
00-366°1L
v0-310°¢C
20-3%0°%
»0-360°9
"-826°0
€0-300°1\
v0-30C°¢
"0-3L0°9
v0-361°%
90-809°%
80-362°C
80-318T°$
00~881°6¢
€0-820"4
€0-300°1
C0-32¢°\
€0-3Ts°L
"0-809°L
v 0-301°C
80-866°0
fo~322 T
€0-260°C
€0-342 e
€0-326°2
®0-30i ‘0
00-3LC"°Y
€0-309°1
€0-316°\
€0-3¢60°2
C0-3CtL°$
to-161°0
f0-3€(0°(
a2 L1
€0-300°C
£0=-391°1L
"0-216"°L
€o-3€L°1
€0=-2€L°\
"0-8¢8°C

ASR/u8/4
wva

‘0
“o
00
00
00
00
00
00
00
00
00
0o
00

0o
00
00
00
00
00
0o
00
00
00
00
00
00
00
0o
00
00
0o
00
00
00
00
00
00
L)
00
00

49%0°1
20010°0)
d0%6°6
300L°6
2029°¢
409%°6
200C°¢
20684 °6
304076
a044°0
40€L°0
2045 °0
1060°0
(- JY ] ]
20L0°0
20€0°¢
060°L
V9L
2009°¢
4088 °¢L
300%°,
200T°L
2091 °¢L
2000°¢L
20%6°9
1000°9
3009°9
209¢°9
2000 °9
30¢C°9
30CT°Y
20€L°9
20€0°Y
20€6°S
a0€0°S
J0CL°S
30€9°S
30€5°S
3060 °S
30€C°S
20€L s

ASH
YuYo-3

C0-3(°0
€0-3L°T
€0-3L°2
fo-qL°¢C
€0-8Y°¢C
€0-35°¢C
€0-3L°¢C
€0-30°¢C
(0=-30°¢
€0-30°»
€0=In’'¢
€0-20°"
€0=2T °®
£)=2T°n
c0-30°¢
€0-31L°»
€0-36°C
€0-29°¢
€0-30°"
€o-310"°¢C
€0=-2¢,°C
€0-3L°¢
€0-3€ °n
co-38°¢
€0-26°¢C
€0=11 °¥
€0=-3€"°»
Co-3%°y
CO=2n°0
€0-39°n
€0~30°y
CO-ZL°%
(N=-19°6
€0-30°S
€o-31°9
€0-39°L
€0-80"°9
€0=-39°9
€0-3L"°Y
€0-2C°¢L
€0-%6°L

AZN/¥S/8
ez -viva

‘6TULeVIRNL

n0=-dL9° N~

€0-356°T
€0-222°9
€0-3L9°S
€0-2€9°S
€0-3102°6
€0-306°0
€0=-26L°C
"0-300°6
€0-3200 °F
€0~262°¢
€O-3n6"°6
C0=-26¢C 'n
20-%¢C°§
CC-atc"L
CO0=-2n2 °§
£€0-8%6°6
CO-390%°6
CO0-2L€°6
T0-360°1L
T0-390°L
€0-309°1L.
€o-3LC 6
zo-302
cO=348°
T0-16C 2
T0-206°(
TO-3¢LL °}
€0-3Cn°L
€0-3%6°9
€0-179°S
€0-30¢€C °S
T0-300°4
20-305°L
£0-31€C° L
€0-%69°S
To-262°\
%S =a%6°2
L0=200 °
TO=3L0° 1L
L0-2€L "L

Adiwvpes

vitd
A30 20 3600L°0

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
1y
0J
00
19
00
00
00
00
0V
00
00
09
00
00
00
00
00
00
00
00
00

d0€L°S
30€0°6
Z0C6°N
d0¢9°n
Z0€L°N
1069 °"
2008 °n
2090 °'n
J106€°n
200€°n
q02T°"
3001 °n
1090°n
4086 °¢
3006°¢
10%e°¢C
q00L°C
2v99°C
2006 °¢
2C0$ °€
30Tn°E
10n¢ °€
3692 °¢C
3001 °€
3041°¢C
1060°¢
3066 °T
30€6°2
1040°2
20108°T
306L°T
3069°Z
20€9°2Z
1048°C
2046 °2
20an°T
106¢€ °Z
206€°7
I0LT 2
1012 °7
20614 °2

A3
YRUY9-3

s X¥U=-UZ

€0=-29°L
t0-dz°9
€0=31°¢L
€o=-aL°L
€0-20°vy
€0-39°¢L
€0~3E€ °¢L
€0-3€'Y
€d=-16°L
€0-2€°¢L
€0=dn° L
€0-3€ 8
€0=-36°0
<0=-dC°6
Z0=20°\
20=32°s
To=14°\
T0=qn° |
10-39°1
TO0-1G"°\
T0-39°1L
Z0-36°L
To=3n°\
2o-2n°L
TO0=dn°\
t0-38°1L
t0-30°2
20-21 °2
t0=-30°2
T0-8L°T
20=C9°2
20-a€°Z
T0-26°2
T0-dL"°Z
20-In°T
20-2T 7
20=-3n°T
Z0-2T°C
to-11°2
T0-325°T
Z0-1L €

AgN/uS/0
il=-viva

AZW ZO0 IZLI9LO

Z0~30€°Z 50 3060°2
z0-ISL°L 00 S0€0°?Z
€3=Z16°S 00 20L6°L
20~3€0°t 00 2016°L
2)-8CL°L 00 3050°L
20-3§9°Z 00 Z008°L
20-46L°C 00 209L°t
20-3nN°Z 00 30ZL°L
Z0-Zn€°Z 00 3089°L
2r-3L0°2 00 009 °L
Z0=-3EE€°E 00 2009°t
Z0=-TLn°Z 00 09S5°L
Z20-3ZL°L 00 3026°L
Z0-388°L 00 T0EN°\
20-3L8°C 00 Z0®n°i
Z0-306°" 00 200%°L
20-366°9 00 S09€°L
10=-383°L 00 T02E°L
L0=3¢8°L 00 208Z°t
L0=2SL°L 00 20M2°L
L0=-3S$°L 00 400Z°L
20-345°9 00 2091 °L
20=326(°" 00 FOTL L
20-3LE'Z 00 3080°L
Z20=4ZE°L 00 d0M0°L
22-3LL°2 00 2000°L
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IRCHN GANMA RAY PRODUCTION CROSS SECTION

EN-UIN=

E=-GAlY) CATA

MEV B/SE/MEV
6.900E-01 2.532-02
7.100E-01 2.31-02
7.3002-01 2.672-02
QOWOON-Od Uomgﬂ-ON
7.7002-01 6.99F=02
7.900E-01 1.668-01
8.1008~01 3.65E-01
8,3005-01 6.23E-01
8.500E-01 8.17e-01
G.dOOMlaJ QO=O"-°J
8.900E-01 7.12E«01
9. 1002-01 4.965~01
9.300E-01 2.93E-01
9.500R-01 1. 53E=-C1
9.70V0E-01 7.99E-02
1.000F 00 5. 712~02
1. 040E 0O 7.02E=-02
1.080E 00 5.988-02
1. 1208 00 4,138-02
1. 160E 00 7.60R-02
1.200E 00 1.752=01
1. 2402 00 2.55E-01
1.280E vO 2.302-01
1.320E 00 1.,382-01
JQMOOH 00 QQONNOON
1. 400E 00 6.022-02
1. 440 00 4,692-02
1.480E 00 2.81e-02
1. 5208 00 1.68g-02
1.560E 00 1.452-02
1.600E 00 1.82E-02
1.640E 00 2.602=-02
1. 6802 00 3,342-02
1.720E 00 4.592-02
1.760E 00 6.,982-02
1.800E 00 9.118=02
aoﬂmou OO Q.UO“-ON
1.9102 00 4,942-C2
1.970F 00 3.922-02
2.030F 00 5.,762=-02
2.090E 00 7.218-02

0.6130F 01 usv

DATA-IRR
B/SR/NEY

2.3B-02
Jogu-ON
daU“lON
A-UMION
da&ﬁ??h
JamNION
1.5E-02
J.O“lou
JOUN-QN
d.QMION
JCQM-ON
1.7B=02
d¢8hl°N
J.N"-ON
1,1E-02
dc d“-OH.
OcOHIOu
9,72=03
1.0E-02
@.G“OOU
7.6E=-03
QQ’M-OU
7.5E=03
Qodu-ou
6.32-03
OQWMQOU
6.6E-03
6. 12=03
5.78-03
UOUNOOU
5.92-03
UQQH-OU
UOQNION
MaOHIOU
5.28=03
UQUNIOU
5.28=03

EN-NAX=

E=-GANNA
MEV

2. 1502
2.210E
i TOR
2,330
2.390%
2. 420
2.5102
2.570¢e
2.630E
2.690p
2.750E
2.8102
2.870¢
<.930E
2.990E
3.n"502
3.h 102
3,.180E
3.260E
3.3402
J.u202
3.500E
3. 5802
3.6608
3.7408
3.820E
3.900E
3.980E
4.000E
4.140E
4.2208
4,300F
4.380e
4.4602
4,540E
4.6302
4.730E
4.830E
4.930F
5.030E
5.1308

0.77502 01 MEV

DATA
B/SB/MEV

00
00
00
00
0oc
00
00
00
00
00

00
N9

00
00
o¢
00
00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

5,862-02
F-OON‘ON
UQGQNQON
3. 12002
2.968-02
Uoﬂ#ﬂlON
5,287-02
O-adulON
5.520-02
:.Nﬂﬂlan
3,228-02
<.65E=02
2.48E-02
2. 58¥-02
2.682-02
NoOGﬂlON
2. 682-02
2.99E=-02
3,022-02
2.99E=02
3.532-02
3.82E-02
3.702-02
3.042-02
2. 192-02
1.772=04¢
d.cUHION
a.QEMION
Q-QQHIOU
@.‘Nﬂ-ow
Q-OON'OU
7.632=03
7.628~05
7.62E~03
Q.UQNOOU
6.812-03
O.Wt“-ou
5.65F=013
5.26E-03
S.592-023
6.552=-03

THETA=125.

DATA-ERR
B/SR/MEV

5.,62-03
U.OHOOW
8odﬂlOU
GaMNIOU
Uoﬂulow
U-@NOOU
U.QI-OW
3.82-03
3.52~-03
No@ﬁ'OU
2.58=03
NoUﬂ-OU
Noh“low
2. 1B=03
Nod“low
NQONIQW
2. 12=03
N.OKIDU
1.81-93
1.72=03
1.62=03
1.62=03
d.&“low
1.52-03
doUNIOU
1.32-03
1.2E=-03
dONMiOU
J.JNIOU
Jaaﬂlow
d-OHIOU
T¢12=03
1. 1«03
9.6E-0U
O.AMOOG
8.42=04
8.22-04
ﬂ.w"ﬁct
Q.ONIOG
€. D0B=04
6,32-04

DEG

E=GANNA
nev

5.230F
5.330¢
5. 4302
€.530E
5.630F
S.730E
5.830e
5.9302
6.,030"
6.130E
6.230E
6.3302
6.,4u0r
6.560F
6.,680E
6.800E
6.920T
T7.940k
7.160E
7.280F
7.400E
7.520E
7.640F
7.760E
7.89CE
8.030E
8.1702
8,310¢
B.4E0E
8.590r
8.730E
8.870r
9.010E
9.150%
9.300"
9. 4602
9.6208
9.7008
9. 9402
1.010F
1.0262

6o

DATA
B/SR/MEV

O.UONIOU
S.46E-03
F.U@HCOU
homwﬂlow
3,168=-03
3,17E=-03
wo¢°NIOU
3,32E-03
2.T4E-03
2.10E=03
1.71E-03
1.53E~-04
1, 35E=0
1.05E-03
7.08e-04
WoUOHlOC
5.,350=04
and“l°¢
3.83E-04
1.55E-04

1, 49E=06
-4,04E~0Q5
-1.15E-06

3.66E-05
5.632-08
6.CTE=0S
5.97E-05
ﬂouﬂﬂlou
b, 64E=0Q.
3.332-08
1.95E=-05
a.aOHIOU
1.54E-0%
2. 19C=05%
1.60E~0%
UCNQHIOO
N-OOH!QO
1.232-0%
2, 10E=0%
NoO“HlOU
1.46E=0%

DATA=EPR
B/SP/MEV

m-cﬂloc
UQUNIOG
&oﬂ"loa
4.6%-04
4. SE=-04
3-”“'0:
&QJNOOC
U-ONIOC
U. d“loc
Uo@ﬂ'OF
3. 2B-04
UoONIOﬁ
NoCNSOF
NoJ“-og
1.98-04
1. ﬂ“loc
e.ﬁﬂloc
1.2e-04
doO“lQ&
8.12=05
6.9E-05
5.88-05%
%.52-08
=-DH|OU
4.42-0%
G.ONIOG
U-OHIOJ
Wa“@lou
2.9E-05
N-JHIOW
2.72=0%
Nc u“.OG
NoO“lOﬂ
Joﬂ“lou
e.ﬂ“lom
do unlou
1, 32-05
1.72-0%
1. 12=0%
9,9E~06
6.4%=06

8s



IJO0N 3aENA BATY PRODUCTION CROSS SECTION

ER=AIN=

2=-GANNA DATA

NEBY B/SR/HREY
6.9008-01 2.31B=C2
7.1002-01 2.158-02
7.3002-01 2.74B=02
7.5008=-01 8.518-02
7.7002-01 1.062-01
7.900..-01 2.542-01
8. 100B-01 4.792-01
8.300E-01 6.022-01
8. 500E~-01 7.55%=01
8.7002--01 6.712-01
0.9008-01 $.922-01
9.1002-01 3.032=-01
903003'01 1.6“!'01
9.5008-01 0.632-02
9.7002-01 S.412=02
1.000E 00 S.74B=02
1.0402 00 7.262=02
1.0808 0C 5.782-02
10120! 09 “.ﬂll'oz
1.1608 00 1.012=01
1.200 00 2.272=01
1. 240R 00 2.732=C1
1. 2908 00 2. 102=-01
1.5208 00 1.212=01
1. 3608 00 2.38E=-02
1. 4008 00 S.62E-02
1..4408 00 3060"02
1. 4802 00 2.132=02
1.5202 00 1.902-02
1.5608 00 1.913-02
1.6008 00 2.212=02
1.6408 00 3.108-02
1.6808 00 4.218=C2
1.7202 00 5.5"‘02
.7608 00 6.998-02
1.8002 00 7.’6"02
1.8%08 00 6.833-02
.910E 00 4.,288-02
1.9708 00 4,558-02
2,030 00 5.70R-02
2.0908 00 S.222-02

0.775QE 01 MBEYV

DATA-IR2
B/SR/NEV

207!-02
1.7'-02
1.6!-02
1073‘02
1.82«02
107"02
107'-02
1.78=02
106!‘02
1.7!‘02
107‘-02
1.58=02
‘07'°°2
1.‘]-02
1.43-02
102"02
10‘!-02
1.1!-02
1.2B-02
1. 28-02
1.33-02
1012‘02
8.58-03
8.78-03
0.43-03
°o°‘°03
7."‘03
7.43-03
7.32-03
6008-03
6.6!*03
6.12=03
6.72=-03
605"03
6.92=-03
6. 18-03
6.438-03
$.88-03
606‘.03
6.92=-03

E=-GANNA
HBY

2.1508

20210! 1

2.2708
2.3308
2.3908
2,408
2.5102
2.5702
2.6308
2.6908
2.7502
2.8102
2.8708
2.9302
2.9902
3.0503
3.1102
3.1802
3.%608
3.3408
3.4203
3.3008
3.5802
3.6602
3.740E
3.8208
3.90082
3.9602
4.0602
4.1408
4.2203
4.3008
4.30028
4,460
4.5408
4.6302
4.7308
4., 8303
4.9308
$.0308
5.1300

0.98302 01 NBEY

DATA
B/SR/NRY

00

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00

00
oc
00
00
00
00
00
00
0
00
00
00
00
00
00
00
00
00
00
00
00
oo

3.833-02
3.312-02
3.0082-02
2.938-02
3,122-02
3.012-02
Se 24B=02
S.7%E-02
4.598-02
3.478-02
2.792-02
2050"02
<. 763=02
3, 1402-02
3.102=02
2.938-02
2.873-02
2.932-02
3,2732=02
3..0'-02
3,313-02
3,3%02-02
3.692-02
J.R3.-02
2.9502-02
2.233-02
1.932=02
1.59!-02
1.35"02
1.312=02
1.408-02
1.47802
1.313-02
9.312-03
7.163=03
'0“9’-03
9.122-0)%
7.193=03
7.172=03
7.992-03
8. 232-03

THETA= 128,

DATA-ERR
8/3R/02Y

7.28=03
‘02!‘03
507'-03
5.“!-03
4.92-03
$.02-03
$.,02-03
4.62=00
4o 2203
30"’03
3.32-03
3.22=03
3,.02-0)
3,12=0)
3.92-03
2.92-03
2.98-0)
2.80-0)3
2.02-0)
20"-03
205"03
207'.03
2.22-02
1.92-03
1.98=03
200"03
1.98-03
2. 1303
1.92=03
1u’l'03
10'3-03
1.93-0)
1.93=-0)
1.72=03
1.72-03
1. 52=03
1.“!-03
1.32-03
'03'.0’
1.12=03
1.22=03

DEG

E=G)BHA
nev

S. 2302
S.3302
5. 4308
$.5302
%.6308
S.7308
8.8302
8.9308
6.030%
6. 1308
6.3308
6.3302
6.4408
6.36082
6.6008
6.800L
6.9208
7.04 02
7.1602
7,200%
7.4008
7.3208
7.6408
7.7602
7.890E
0.0302
. 1708
8.3108
8. 4502
8.5902
6.7308
8.8702
9.0103
9.15832
9.3002
9.4602
9.6208
9.7802
9.9u02
1.0102
1.0268

00
00
00
00
00
00
01
01

DATA
B/SR/7NRY

0.80L-03
8,992-03
8.080E-03
7.“7'-33
6.608=-03
8.018-}3
4.938-03
6025!‘03

6.48k-03

5.702-03
5.632-03
6037"03
6. 242~C3
S, 38e-03
5.,278-03
4,972-03
4u,208-03
3. 95203
3,662-03
3.202-03
2.912=03
2,658-03
2,132-03
105"-03
1.232-03
1011'-03
1.012-03
0.21!-0“
5.73!-00
4.018=04
305“"0“
3. 192=04
2.128=04
7.812-05%

”1016"05
=3,038-05
“10‘8'-06

3,678-05
6. 12B=08
‘02"-05
4,458-0%

DATA-ERR
D/SR/NEV

1. 12-03
1. 1203
1.0B-03
1.02-03
1.02-03
1.02-02
1.03'03
9.6E-04
9.98-04
9.12-04
6.82-04
8.28=-04
7-9!-0“
703!‘0“
6.2"0“
8. 78=-04
502“0“
0.32-0“
U, 28=-04
3.,8E=-(CU
3.5~
J.ULg=J4
302!‘0“
2. 8B=04
2.“'-0“
203!'0“
2.02-04
106!‘0“
1. 42=-04
1. 2E=04
805!-05
8. 12-08
7.2E-0%
506!‘&*
“.0!-05
3,3E-0%
2.92-0%
2.32-05
109'-05
1.63'05
1.2E-08%

6S



=3’
a=dL’n
SLU-a% "6
no=3¢°'\
nO=al‘l
n0=-36°2
n0=36"'2
no=-al 't
nD=a8°t
hQ=an‘'n
n0-aé"'n
no=-38°%
Ho=-29 ‘9
nt=al'L
n0~ab°L
n0=-as°'sg
n0~d0°6
nu=an ‘b
n=38°6
v0~-30°L
£0=20°L
E0=al‘\
£0=-3L°L
£o=di *L
t0=aZ°}
£0-3€ *|L
E0=an ‘L
L0=36°1L
£0=36 °}
£0-35°1
tu=a%*i
gEv=-at ‘i
tEo-38°L
t0=-aL°L
t0=30 "1
£0~26°'L
t0=38°}
t0=-4d0°l
Eo=39°4
CO=-as '}
€E0=-u6"!l

AakWs 4874
EaZ=-VaXa

S$0=3ul "8
no-ign°t
€0=3¢Q0°1L
€0-3Im0°L
€0~3€¢0°2
€0=3¢LL°L
no-368L° L
n0-366"1
E0=4L6°L
€CO-3gn°¢E
£0=-36( "N
£E0=-381°¢
E0=-32n°2
Q=320 27
€0=-399°2
£0-3%1°¢
£€0-36L°¢C
£0=-320°n
€0-390°5
€0=An6°$
€0=3Cn*9
€0=-ANT 9
€0=-3qin°S
€0=-1€0°S
E0=ICL° S
€0=366°9
€0-467°9
£0=-362°6
E0-32n°6
£0-328°6
20=320°4
£E0-3EH"H6
t0-3N"'E
€0=dEE"H
€0=366°L
€0~-39¢ *9
£0=3INnG'H
Zo=-3CC°

20-36L°L
20=3LL°L
203911

AaRN/¥8/6
Yivd

29T0°4
1080°L
aYn6 6
408L°6
2029°6
an9n‘'é
407€°6
dC61°6
I0L0°6
d0L0°0
d0€L°0
3065°9
iosn‘’e
iotc'e
20LL°8
i0€0°e
1060 °L
209L°L
d0n9°¢L
0TS 'L
0004
308T °¢L
2094 °L
3000°¢L
20%6°9
q008°9
4089°9
109§°9
40nn°9
d0€€°9
q0ET°9
JOEL "9
a0€0°9
F0£6°S
10€8°S
T0€L°S
F0€9°$
d0€§°S
q0EN°S
d0€EE°S
J0€T°y

AdN
YRRYO=-Z

pid

£0=T6°1L
£0-86°1L
€0-30°2Z
to=-3L 2
€0=-dn‘Z
€0-35°7
€0-16°C
€0=-30°C
€0=~36°7
€0-10°¢
€0=3C°'€
£0-30°¢
€0-36°7
€0=21 °¢C
€0-3Z°¢
€0-dl "¢
€0~-36°C
€0-d0°€
€0=3€"'€
€0-di °¢
€0-31°¢C
€0-3C"¢
€0-d5°€
€0-3a2°¢
€0~35°¢
Co=in‘¢c
€0-39°€
i0-36°¢
€0~36°€
€0-20°n
€0=36°¢
€o-as*n
€0-3dL °S
VLT { i
€0~i%°S
€0-30°9
€0-16°$
€0-38°%
€0-ds °9
t0-dd°¢L
€0-38°¢

AdN/NS/8
JuT -V ING

*STIeYIIHL

T0-a54°4
20=Inl *L
To-3€C°L
To=dLn°)
Zo=108L°L
Zo=3€t 1L
20=-380°L
20=300 °4
Z0-312T°1
To=dqLs ‘L
Z0=30%° 14
20=ang*\
Z0=3LL")
20-398°1L
T0-188 "L
20-180°7
20=-d59°27
20=-101 *€
Z20=-396°2
20=-3€0°¢
20=390°¢
Z0=-328 °7
T0~"'6°C
20 ¢
Z0=utE"'E
t0-307 °¢€
2o=-1n8°2
0~dls °T
Z0-I0h°T
to-d9g°C
20-350°¢
Z0-~d6n°¢E
TOo=dLL N
T0=ds8°h
Z0-3LE °n
70-d€Z°E
20-3%8°C
T0=in0°¢t
2¢-329°7
Z0=dls *Z
20-304°€

ARz us/4Q
viva

AIW 20 209%1°0

d0€L°S
40€0°$S
S0€6°n
g0¢e8°n
d0€L°n
20€9°n
COLI R
Zcon*h
a08¢€ °n
F00€E°n
a0TT°n
FOLIS
2090°n
1086°'¢t
1006°¢
208 °¢
aonL°t
2099°¢
08¢ °¢€
4006 °¢
10Zn°¢E
aone ‘¢
7092 °¢
2081 °¢
J0L1°¢E
3050°¢
3066 °2
10€6°C
q0L8°T
d0108°C
206L°2
3069°Z
20€9°2
40LS°T
F0L6°2
a0sn T
406€°T
q0€E°C
T0L2T°T
T0LT*T
(1] g4

AR
YRRY9-3

= XVH NI

€0-d8°L
€0-32°L
€0-30°¢L
€0-35°9
€0=-3L°L
co-is°e
€c-18°L
€0-38°L
€0-319°9
€0=-35°L
€0-d%°L
€o=-dn°O
E0=an°8
£0-31 °0
£0-49°8
T0-30°1
€0=-32°6
20=-320°1L
Z0=TE°L
20=dn°L
Z0=In*L
Z0=IE "L
20-3qT°\
Zu=35°1
Z0=in°L
T0-39°L
Zo0=dL°1
T0-30°7
T0=3qL°L
Z0-36°L
20-30°2
Z0-dL 2
20=30°2
20-20°2
20-30°2
20=36°1L
Z0=d6°1L
Z0=-36°1L
Zo-36°1
T0-32°2
Z0-30°¢

AZR/8S/8
48I-¥YLYQ

AR L0 30€86°0

T0=299°n 00 3060°2
ZY=qZ2Z°n 00 30€0°2
20-308€ °€ 00 I0L6°1L
Z0-3\LL"°E 00 3J0oL6°L
Z0~-3€0°S 00 30s8°l
T0-ILL"S 00 3008°L
T0=3Ln°S 00 I09L°L
Z0=3BL"°N 00 aq0ZL° )
Z0-J0€E°n 00 d089°L
0-308°€ 00 dA0OM9°L
20~-3§9°2Z 00 I009°L
20=3Zn°L 00 d309s°1L
20=q0n°L 00 30ZS° L
co-asn°2 00 d08n°L
Z0-3SS°€E 00 I0nn°L
Z0-3EN"S 00 300%°L
to=-19€°6 00 J0SE°L
L0=353°4 00 I0Ze°\
t0-36S°2T 00 d08Z°t
10~368 °2 00 TONZT L
L0=3IN6°L 00 IC0Z°tL
Z0-2Z0°¢ 00 d09%L°L
20 =T6E*N 00 302L°L
20-30€°S 00 3080°L
Z20-312°9 00 I0NO°L
Z0=-TLL* 00 2200°L
20-2IL9°S L0-300L°6
L=l " L0-3005°6
L0-InL°2Z L0-300€ °6
10=-219°¢ 10=300L°6
L0-a9Z°S Lc-3006°8
10=-20¢s °9 L0-300L°¢
10-309°9 1G-300S°8
10-INZ"°S L0+200€ °8
10-391°¢ tu=-300L °8
L0=-360°1L 10-3006°L
Z0-36¢€°3 t0-300L°L
20=dn6°2 10-300S°L
Z0=-3ZL°L 10-300E°L
t0=-3La°\ L0-3001 °L
Z0-IinH°T L0=-3C06°9
AZW/4S/8 AZNW
Yva YRRYO -1
=NIN=-RT

NOIIDXS $SOUD ROILONAOWE XWE VRHYD NOMI


http://rn.fi

EN-NIN= 0,.1260F 02 uBY
E=-GANNA CATA DAT A= ERR
NEBV B/SR/MEY B/SR/NBYV
6.900E-01 1.492-02 3.1B-02
7.1002-01 6.772-03 2.42-02
7.3002-01 4.712=03 2.18=02
7.5002-01 1.798=C2 2.2B=02
7.700E2-01 6.07r-02 2,22-02
7.9002-01 1.462-07 2,.02-02
8. 1002-01 2.652-01 1.,93-02
8.300E-01 2.772=01 2.1E=02
8.500E-01 4.272-01 2.0E-02
8.700E-01 3.962-01 1.92-02
8.9002-01 3. 192=01 1,.92-02
9.100E-01 4.328-01 1,88-02
9.300E-01 1.632-01 1,63=-02
9.5001 01 1. 142=01 1,72=02
$.700B-01 7.621-02 1,6B-02
1.000E 00 $5.00E-02 1.42-02
1.0402 00 5. 142=02 1.58-02
7.C5VE 00 4.272=-02 1.43-02
1.12v. 00 3.,023-02 1.33-02
1.1608 00 7,19E-02 1,4B-02
1. 2008 00 1.562=-01 1,33-02
Te 2402 00 2.12B-01 1,432-02
1.2002 00 1.943-01 1.41-02
1.J202 0) 1.332-01 1.12=02
1.360E 00 8.C52=02 1.18=22
1. 4002 00 4.912-02 9.52=03
T.4402 00 3:3‘!'02 9.0‘-03
1. 80e 00 2.722-02 7.62-03
1.5203 00 2021“02 701"03
1.5608 00 2.048-02 7.28-03
1.6008 00 2.818-02 6.82-0)
1.6408 00 3.362-02 6.13-0)
1.680E 00 3.342-02 6.78-0)
1.720E (O 3.578=02 7.33-0)
1.7602 00 4,C%8-02 7.62-03
1.6C08 00 4,032-02 8.12-03
1.850e 00 3.23e-02 6.62-03
1.29108 €O 2,498-02 6.98-03
1.9702 00 2.232-02 7.82-03
2.0308 00 2,353-02 7.52-03
2.0908 00 2:592-02 7.61-0)

IRON GAMNA RAY RRODUCTION
EN-HAX=

CROSS SECTION

E-GANNA
MEY

2.1508
2.2108
2.2702
2.3308
2.390E
2, US08
2.5108
2.5708
2.6308
2.6908
2.78032
2.810¢
2.8708
2.9303
2.9902
3.0503
3.1108
3.1802
3.2602
3.3408
3.4208
3.5003
5.5008
3.6608
3.7408
3.8208
3.9002
3.9008
4.0608
4.1408
4.2208
4.3002
4.5008
4. 4608
“.5403
4.6308
4.7308
64,0308
4.9302
$.0303
S.1308

0.16742 02 HEV

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
09

00
00
00
00
00
00
00
00
00

DATA
B/SR/NBY

2. 102-02
1.70"02
1.912=02
1.70!'02
1073!‘02
2032‘.02
2.432-02
20“7"02
2.522-02
1.972=02
1.472=-02
T1.442-02
10“2'.02
1, 503-02
1.9€r=-02
2.0u2-02
1.95%3-02
10""02
1.962-02
1.622-02
10““"02
1.682=02
1.7.‘.02
1.972-02
1.,993-02
1.603-02
10“"‘02
1.012-02
7073!‘0’
9.672-012
1.062-02
8.792-0)3
8.98X-01)
1.02“02
0. 47203
¢, 40E=03
6.022-03
.o‘“"OJ
603’2'03
7. 461=03
9.042-0)

THETA=128,

DATA-PRR
B/SR/AEYV

6.6'.0!
7.0"03
602'-03
6.02-03
5.62-03
6.12-03
S.9K=03
5.91003
4.62-0)
4.2!-03
4,35-021
4, 22-03
4 .2'.0’
3.92-0)
,o“"OJ
3.2"0’
3!“"03
3. 12-03
d.ux=-03
3.42-03
3.08-0)
3.0'.03
3.58-03
2.93=-0)
300!'03
3.2"03
J.2%-00
3033'03
J.$I°03
!.MI-OJ
3032'03
3.."6’
3.73-0)
301..03
zo'.‘o,
8. 63-03
2.“!-0’
2.42-03
2-3'.03
2.23-03
3.22-03

E=GARRA
ney

8.2302
3.3308
S.u302
s.5308
3.630F
S5.7302
$.0302
8.930¢
6.0302
é6.1302
6.2302
6.3302
6,440t
6,%60L
6.6808
6.08008
6.9202
7.0402
7.1608
7. 2002
7.40082
7.5208
7.6402
7.7603
7.890L
6.0302
8.1708
8.310E
8.4502
8.590r
8.7303
6.8708
9.01082
9.1508
9.3002
9. 4602
9.6202
%. 7002
9.9402
1.0103
1.0262

00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
00
01
01

DATA
B/SR/NEY

8.’92.03
6.,252-03
“057"03
4.528-03
5.522-03
6,362-0J
6.7RE<03
8,.552-03
3067'.03
8,812-0)
8.492-03
5.188-03
6. 112=03
0,268-02)
0.013-03
6. 452-01
4.968-03
“016"03
3,732=03
3. 90801
“002'.03
3,30k-03
2.672-03
2.592-013
3.332-03
3.962-03
3.3“"03
2,08E-03
1023"03
1.402-03
2.208-0)
2.672-03
1.938-03
5.63!-0“

~6,08E-09%

8.552=-04
2.’3'.03
2,128-03
1.1602-03
4, 14E=04
9.732-08

DATA=2RR
B/SP/NEV

2-2!-03
201!'03
2.1!-03
200!'03
202"03
2, 12-03
2.2%-0)
202!‘03
2, 12=03
2n1!‘°3
2, 12-03
2.2%=0)
109!'03
1. 8203
1.52-03
‘062'03
1. 42-03
10“!'03
1.3!'03
1.32-0)3
‘02"03
102!'03
1028.03
1.1!‘“‘
1.12=0)
101!‘03
1.0%-03
9.“!.0“
6. 12=04
8. 2E-04
7.02=-04
6.32=-04
5.5!.0“
4.72%-04
4.72-04
3-‘!'0“
20“!.0“
2.12=04
1.6!'0“
6. 52=0%
1. 78=08
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