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ABSTRACT

The intranuclear-cascade-evaporation model of HETC/KFA-1 has

been used to predict the neutron production from nonelastic
interactions of protons with several target materials: U, Pb,

Ta, In, Nb, Fe, Al and C. These model predictions for a 590 MeV
proton beam were compared with measurements of Cierjacks et al.
/1l/ made at the SIN cyclotron. In general the model predicts ap-
proximately the correct neutron production in the evaporation re-
gion, whereas in the high energy region (En > 20 MeV) there are
systematic discrepancies between measurement and model predic-
tions, which tend to increase with increasing neutron energy and

increasing emission angle.
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INTRODUCTION

As part of a study to assess the state-of-the-art of high-
energy models for spallation neutron source applications, the
intranuclear-cascade-evaporation model has been used to pre-
dict the double differential neutron production cross sections
for nonelastic collisions of protons with uranium, lead, tan-
talum, indium, niobium, iron, aluminium and carbon nuclei. The
purpose here is to compare these model calculations with
experimental data for neutrons produced in thin targets. These
model validations are useful for the evaluation of reliable
high-energy transport cross section data for advanced shiel-

ding code systems for SNQ target and accelerator requirements.

CALCULATIONAL PROCEDURE

The calculations are made using the HETC/KFA-1 /2/ code system
with the so-called "thin target setup" for 590 MeV protons. For
uranium the Rutherford and Appleton Laboratory high energy fis-
sion model (RAL) /2/ with Bg = 8 MeV and isotropic production of
secondary evaporation particles in the lab system was used /2/.

For all other targets the variable Bo—option of HETC/KFA-1l, without
high energy fission and a non-isotropic emission for evapora-

tion, was assumed.

All cases were run with about 30000 real collisions per target
with 1 hour computer time on an IBM-3033 computer. The cases
discussed here were measured by Cierjacks et al. /1/. The

final evaluation of the measured data for materials U, Pb, Ta,
In, Nb, Fe, Al and C measured at angles of 23°, 300, 90° and 150°
were compared with the calculations. The material input data for
HETC/KFA~1 are given in Table I. The energy and angle grids for

the analysis are shown in Table II.
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Table I Material Input Data

Target Z A NA(Atoms/cm3 b4 10“24)
U 92 238 0.0483
Pb 82 207 0.0329
Ta 73 181 0.0552
In 49 115 0.0382
Nb 41 93 0.0554
Fe 26 56 0.0846
Al 13 27 0.0602
c 6 12 0.1104

Table I1 Energy and Angle Grid for Analysis of HETC/KFA-1 Results

Energy Grid (MeV) ® Grid (0°)

0.0 15 0
0.15 20 5
0.2 30 10
0.3 40 15
0.4 60 20
0.6 80 25
0.8 100 35
1.0 150 40
1.5 200 50
2.0 300 65
3.0 400 80
4.0 500 100
6.0 600 120
8.0 140
10.0 160
180

27 AE Intervals 15 A® Intervals

For evaporation particles the following angle grid is used:

Calculated Evap. Angle in Experiment

0° - 60° 23° / 30°
60° - 120° 90°
120° - 150° 150°




The following quantities were evaluated from the HETC/KFA-1

calculations:

- double-differential yield spectra for each particle type

Yi(E,Q),(Mev_l.sr-l per incident proton)

where i= emitted particle type

= n(evap+cascade), p(evap+cascade),

d, t, 3He, a, nt, ﬂo, .

- marginal distributions, summed over angle:
Y. (E), (MeV—l per proton)

- marginal distributions, summed over energy:

1

Yi(¢),(sr— per proton)

- total yield, over all energies and angles:

Y.

i+ (per proton)

To compare with the experimental data in terms of cross sections,
the "yield spectra” must be multiplied by the inelastic cross
section Oi,r computed by HETC, which can be obtained in the

following way:

From HETC the value for the macroscopic geometric cross section,

Lgr is given in units of cm L.

Then, in units of barns:

Oin = Ein/Na = l/Na x EG x C




where N, atom density value used in HETC

2
i

fraction of total collisions (“"real® plus "pseudo")
which are "real" collisions (i.e., the "transparency"

of the nucleus is 1-C)
This leads to the relation

d%0/dEdN  (b/MeV.sr) = Y, (E,®) o .

In Table III the calculated %in

given (see also Fig. 13, page 37).

for the various target nuclei are

Table II1 Calculated %in for various targets

Target Nucleus g, (barn)
U-238 1.849
Pb-207 1.683
Ta-181 1.563
In-115 1.183
Nb-93 1.035
Fe-56 0.7486
Al-27 0.4622
C-12 0.2629




NEUTRON CROSS SECTION MEASUREMENTS

A detailed description of the experimental method and the off-
line analysis involved in the determination of double diffe-
rential cross sections has been given elsewhere /l1/. In brief,
the time-of-flight technique employing a special micropulse
structure of the SIN cyclotron beam was used for energy deter-
minations of neutron emission spectra. A thin cylindrical
NE213 liguid scintillator of 4.5 cm diameter used for its n-v
pulse shape discrimination properties served as the main neu-
tron detector. In order to eliminate charged particles (also
produced in the target) from the data a suitable plastic
scintillator was placed in front of the main detector, and
used as a veto counter. The measurements at laboratory angles
of 30°, 90° and 150° involved a highly collimated neutron beam
and a flight path of about 1.3 m, while the measurements at
23° were performed with an open geometry set-up over a flight
path of 2.3 m. The overall reliability of both methods, the
"collimated beam" and the "open geometry" technique has been
tested at 90° where the two spectra measurements gave within
the stated uncertainties the same results. The incident proton
beam current was measured throughout the experiments by a pro-
ton beam monitoxr. The monitor involved a thin graphite scatte-
rer placed in the proton beam far upstream of the neutron pro-
ducing target, and forward scattered protons at 30° were de-
tected by a plastic scintillator telescope. This monitor was
Balibrated to absolute proton flux by counting individual pro-
tons in the direct beam at highly reduced current. The neutron
detection efficiency of the main counter was calculated by the
Monte Carlo code of Cecil et al. /3/ and measured in an auxi-

liary experiment /4/ employing the associated particle method.

The measured fractional energy resolutions AEn/En achieved in

the experiments are given in Table IV.




Table IV Fractional Energy Resolutions

E, (MeV) AE /E (%)
2.3 m Flight Path 1.3 m Flight Path

1 1.8 3.2

5 1.9 3.3
10 2.3 4.1
50 4.5 8.0
100 6.5 11.5
300 13.0 23.0
500 19.1 33.8

Due to the smooth energy dependence of the spectra the experi-
mental data have been evaluated in energy bins of + 8 % con-
stant fractional width. Therefore, the energy uncertainties
given in the tables of Appendix E refer to the off-line bin-
ning except for the highest bin numbers where the experimental
energy resolutions exceed the energy bin intervals. The angle
uncertainties in the measurements are typically_i_o.so; the
angular acceptance of the neutron counter is approximately

1.3 x 1074 sr at 30°, 90° and 150°, and 9.6 x 107> sr at 23°.
Typical total uncertainties of 11 % have been estimated for
the absolute neutron production cross sections given in the
Appendix. These estimates include contributions from counting
statistics (0.1 - 3 %), proton flux measurements (3 %), neutron
detection efficiencies (10 %), target sample thicknesses (2 %)
and background determinations (3-10 %).




COMPARISONS OF MEASURED AND CALCULATED NEUTRON DATA

Figures la-1ld show comparisons of calculated and measured
double differential neutron cross sections of thin uranium
targets at 309, 90° and 150°, Figures 2a-2d of lead, Figures
3a-3d of tantalum, Figures 4a-4d of indium, Figures 5a-5d of
niobium, Figures 6a-6d of iron, Figures 7a-7d of aluminum and
Figures 8a-8d of carbon. In addition to these comparisons re-
sults of general interest from the calculations, such as yields
over all angles and total yields vs. atomic mass number, are
given in Figures 9-12 (see pg 35, 36, Figures in Appendix D

and tabulated values in Appendices H, I and J). In Appendix A
calculational results of evaporation spectra for different
angular intervals are shown. In Appendix B double differen-
tial neutron cross sections at 23° for all target materials
(except uranium for which no data have been taken) are com-
pared with the measured data. The separate treatment of 23°
data is mainly due to the fact that a surprisingly large

change in the shapes of the experimental evaporation spectra
was found at the transition from 30° to 23°. For the calculated
results, the spectra at 23° and 30° are very similar. While the
nuclear model contains numerous approximations (e.g., pre-com-
pound nucleus emission effects are not taken into account), it
does not seem likely that there are physics effects associated
with the interaction which would explain the large measured
difference in spectra between 23° and 30°. In addition, back-
ground contributions from room scattered neutrons could not
fully satisfactorlybe investigated in the 23° runs. Therefore,
it appeared unreasonable at this stage to draw specific conclu-
sions from the corresponding discrepancies between experiments
and calculations. The experimental data of Cierjacks et al. are
tabulated in Appendix E, and the calculated neutron cross sections

are tabulated in Appendix F.




CHARGED PARTICLE PRODUCTION CROSS SECTIONS

Also low energy charged particle production from nuclear colli-
gions is very important for predictions related to radiation
effects and material selection for high current spallation fa-
cilities /5/ /6/. The nuclear models /2/ used are capable of
calculating the spatial dependent production of low-energy par-
ticles such as lH, 2H, 3H, 3He and 4He, but very little has
been done to check calculations against experiments. Together
with our evaluation of neutron production measurements of
Cierjacks et al. /1/ we obtained HETC/KFA-1 calculated low
energy charged particle cross sections, and this information

is plotted and tabulated here (see Appendices C and J).

CONCLUSIONS

The HETC/KFA-1 code predicts the correct neutron production in
the evaporation region for elements heavier than iron with lar-
ger differences for the lighter elements. A major deficiency

of the present models seemed to be the underestimate of the
high-energy neutrons and protons. The present comparisons show
an underestimation at high energies (3 100 MeV) by a factor of
2-3 for small angles (e.g. 30°), with much worse agreement at
higher angles 90° and 150°. There are several possibilities for
suitable model modifications which can, in principle, improve
the agreement between measurements and calculations at high
energies and large emission angles. But, before embarking in
such a major undertaking it appears appropriate to await fur-
ther experimental results. New data taken at SIN for the pro-
duction of secondary protons, deuterons, tritons and charged
pions (W+, 7 ) are presently evaluated and will be available

in due time. New systematic neutron production cross section




measurements are underway at the LAMPF facility. These measure-
ments (prepared by a KFA-LANIL (P-9) collaboration) are expected
to provide an additional independent set of neutron production

cross sections from 800 MeV proton bombardment.
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Figure la - 1d

Comparison of calculated and measured
double differential neutron cross sections
from a thin uranium (U-238) target bombarded

by 590 MeV protons

Legend

d) Exper iments

== Calculations Including Erxrors
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Figure 2a - 2d

Comparison of calculated and measured
double differential neutron cross sections
from a thin lead (Pb-207) target bombarded
by 590 MeV protons

Legend

Cb Exper iments

== Calculations Including Errors
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Figure 3a - 34

Comparison of calculated and measured
double differential neutron cross sections

from a thin tantalum (Ta-18l) target bombarded
by 590 MeV protons

Legend

d) Exper iments

== Calculations Including Errors
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Figure 4a - 4d

Comparison of calculated and measured

double differential neutron cross sections
from a thin indium (In-115) target bombarded
by 590 MeV protons

Legend

d) Experiments

=— Calculations Including Errors
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Figure 5a - 54

Comparison of calculated and measured

double differential neutron cross sections
from a thin niobium (Nb-~93) target bombarded
by 590 MeV protons

Legend

@ Exper iments

== Calculations Including Errors
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Figure b6a - 6d

Comparison of calculated and measured
double differential neutron cross sections
from a thin iron (Fe-56) target bombarded
by 590 MeV prétons

Legend

d) Exper iments

= Calculations Including Errors
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Figure 7a - 7d

Comparison of calculated and measured

double differential neutron cross sections
from a thin aluminum (Al-27) target bombarded
by 590 MeV protons

Legend

@ Exper iments

== Calculations Including Errors
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Figure 8a - 8d

Comparison of calculated and measured
double differential neutron cross sections
from a thin carbon (C-12) target bombarded
by 590 MeV protons

Legend

[0) Exper iments

== Calculations Including Errors
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APPENDIX A

Comparison of Calculated Evaporation Spectra for Different
Angular Intervalls (0°-60°, 60°-120°, 120°-180°)
and all Targets

1t should be noted that for target materials lighter
than indium the cross sections for the intexrval
(120—1800) is significantly smaller than those for

the other two regions, while this is opposite for the

heavier targets
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APPENDIX B

Comparison of Calculated and Measured Double
Differential Neutron Production Cross Sections

at 23° for all Targets (Except Uranium)

Legend
Figures B.1-B.7

O Exper iments

—=—— Calculations Including Errors
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APPENDIX C

Calculated Differential Particle Production Cross Section
(n,p,d,t,He-3, He-4, #¥,n” and WO)
for all Targets
(For Numerical Values see Appendix J)
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APPENDIX D

Differential Neutron Yields versus Neutron
Emission Angle for Five Energy Groups

(For Numerical Values see Appendix I)

Legend

® Energy group 590-500 MeV

& Energy group 500-200 MeV

4+ Energy group 200-100 MeV

X Energy group 1l00- 60 MeV

®» Energy group 60~ 15 MeV
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APPENDIX E

Tables of Experimental Data:
Double Differential Neutron Production Cross Sections

of 590 MeV Protons
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Table E.1l Target Material: Uranium (U-238)
Angle: 30°
energy x-gection error
(MeV) +error -—error (b/sx /MeV) (lo)

1 0.899 0.08 0.07 .4013E+00 .4487E-01

2 1.057 0.09 0.08 .4059E+00 .4539E-01

3 1.244 0.11 6.09 .4161E+00 .4652E-01
4 1.463 0.13 0.11 .4392E+00 .4910E-01

5 1.722 0.15 0.13 .4231E+00 .4730E~-01
6 2.026 0.18 0.15 .4189E+00 .4683E-01

7 2.383 0.21 0.18 .4076E+00 .4557E-01

8 2.804 0.24 0.21 .3578E+00 .4000E~-01

9 3.299 0.29 0.25 .3202E+00 .3580E-01
10 3.881 0.34 0.30 .2777E+00 .3105E-01
11 4.566 0.40 0.35 .2246E+00 .2511E-01
12 5.373 0.46 0.41 .1749E+00 .1956E-01
13 6.321 0.55 0.48 .1346E+00 .1504E-01
14 7.436 0.64 6.57 .8428E-01 .9423E~-02
15 8.749 0.76 0.67 .5840E-01 .6530E-02
16 10.293 0.89 0.79 .3794E~-01 L4242E-02
17 12.108 1.05 0.93 .2550E-01 .2851E-02
18 14.244 1.23 1.09 .1848E-01 .2066E~-02
19 16.758 1.45 1.28 .1516E-01 .1696E-02
20 19.716 1.71 1.51 .1333E-01 .1491E-02
21 23.195 2.01 1.77 .1197E-01 .1338E-02
22 27.288 2.36 2.09 .1078E-01 .1205E-02
23 32.105 2.78 2.45 .1040E-01 .1164E-02
24 37.769 3.27 2.89 .9517E~-02 .1065E~02
25 44.434 3.85 3.39 .8300E-02 .9284E-03
26 52.275 4.55 4.01 .7712E-02 .8627E~-03
27 61.499 5.89 5.13 .7097E~02 .7939E~-03
28 72.350 7.63 6.55 .6801E~-02 .7608E~03
29 85.115 9.91 8.39 .5956E-02 .6664E-03
30 100.131 12.92 10.74 .5170E-02 .5785E-03
31 117.796 16.89 13.75 .4333E~02 .4848E-03
32 138.577 22.16 17.64 .3620E-02 .40528E-03
33 163.023 29.23 22.65 .2964E-02 .3318E-03
34 191.780 38.76 29.12 .2241E-02 .25108-03
35 225.607 51.76 37.48 .1846E~-02 .2068E~-03
36 265.399 69.69 48,30 .1328E-02 .1489E~-03
37 312.205 94.78 62.33 .1124E-02 .1261E-03
38 367.263 130.58 80.55 .8445E~03 .9487E-04
39 432.024 182.87 104.21 .5419E-03 .6103E~-04
40 508.198 261.75 134.93 .2898E-03 .3285E~-04
41 597.797 386.19 174.82 .8462E-04 .9898E-05
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Table E.2 Target Material: Uranium (U-238)
Angle: 90°
energy x-gection error

(MeV) terror -error (b/s8r/MeV) (1lo)
1 0.899 0.08 0.07 .3636E+00 .4065E~01
2 1.057 0.09 0.08 .3848E+00 .4302E-01
3 1.244 0.11 0.09 .3887E+00 .4345E~01
4 1.463 0.13 6.11 .3947E+00 L4413E-01
5 1.722 0.15 0.13 .4023E+00 .4498E-01
6 2.026 0.18 0.15 .3775E+00 .4221E-01
7 2.383 0.21 0.18 .3552E+00 .3972E-01
8 2.804 0.24 0.21 .3167E+00 .3541E-01
9 3.299 0.29 0.25 .2714E+00 .3034E-01
10 3.881 0.34 0.30 .2350E+00 .2627E-01
11 4.566 0.40 0.35 .1940E+00 .2169E-01
12 5.373 0.46 0.41 .1427E+00 .1595E-01
13 6.321 0.55 0.48 .1030E+00 .1151E-01
14 7.436 0.64 0.57 .7866E-01 .8795E~-02
15 8.749 0.76 0.67 .5547E-01 .6202E-02
16 10.293 0.89 0.79 .3652E~-01 .4084E~02
17 12.108 1.05 0.93 .1977E~-01 .2211E-02
18 14.244 1.23 1.09 .1236E~01 .1382E-02
19 16.758 1.45 1.28 .9059E~02 .1013E-02
20 19.716 1.71 l.51 .6125E-02 .6852E-03
21 23.195 2.01 1.77 .5209E-02 .5829E-03
22 27.288 2.36 2.09 .4272E-02 .4781E-03
23 32.105 2.78 2.45 .3934E-02 .4402E-03
24 37.769 3.27 2.89 .3438E-02 .3848E-03
25 44.434 3.87 3.41 .2977E-02 .3332E-03
26 52.275 4.99 4.35 .2687E~02 .3020E-03
27 61.499 6.46 5.56 .2148E-02 .2406E-03
28 72.350 8.38 7.10 .1780E~-02 .1995E-03
29 85.115 10.90 9.08 .1492E-02 .1673E-03
30 100.131 14.22 11.62 .1230E-02 .1379E-03
31 117.796 18.61 14.88 .1097E~-02 .1231E-03
32 138.577 24.46 19.06 .7838E~-03 .8808E-04
33 163.023 32.30 24 .45 .5708E~03 .6426E~-04
34 191.780 42.92 31.40 .4427E-03 .4994E-04
35 225.607 57.44 40.37 .2632E-03 .2987E-04
36 265.399 77.55 51.95 .1799E-03 .2056E-04
37 312.205 105.87 66 .94 .9474E-04 .1103E-04
38 367.263 146.57 86.35 .3473E~-04 .4307E-05
39 432.024 206.62 111.49 .1363E-04 .1919E-05

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.3 Target Material: Uranium (U-238)
Angle: 150°
energy x-section error

(MeV) +error -—error (b/sxr/MeV) (lo)
1 0.885 0.08 0.07 .2999E+00 .3353E~-01
2 1.057 0.09 0.08 .3272E+00 .3658E~01
3 1.244 0.11 0.09 .3454E+00 .3862E-01
4 1.463 0.13 0.11 .3742E+00 LA4184FE-01
5 1.722 0.15 0.13 .3927E+00 .4390E-01
6 2.026 06.18 0.15 .3902E+00 .4362E-01
7 2.383 0.21 0.18 .3657E+00 .4089E-01
8 2.804 0.24 0.21 .3176E+00 .3551E-01
9 3.299 0.29 0.25 .2730E+00 .3052E-01
10 3.881 0.34 0.30 .2306E+00 .2579E~-01
11 4.566 0.40 0.35 .1694E+00 .1894E~-01
12 5.373 0.46 0.41 .1308E+00 .1462E-01
13 6.321 0.55 0.48 .9272E-01 .1037E-01
14 7.436 0.64 0.57 .6431E-01 .7190E-02
15 8.749 0.76 0.67 .3972E-01 .4441E-02
16 10.293 0.89 0.79 .2464E-01 L2755E-02
17 12.108 1.05 0.93 .1508E-01 .1686E~02
18 14.244 1.23 1.09 .9561E-02 .1069E~-02
19 16.758 1.45 1.28 .6106E-02 .6831E-03
20 19.716 1.71 1.51 .5044E~02 .5644E-03
21 23.195 2.01 1.77 .4248E~-02 .4754E~-03
22 27.288 2.36 2.09 .3858E-02 .4318E-03
23 32.105 2.78 2.45 .2623E-02 .2937E-03
24 37.769 3.27 2.89 L2224E-02 .2491E-03
25 44,434 3.85 3.39 .1781E-02 .1996E-03
26 52.275 4.73 4.15 .1302E-02 .1460E-03
27 61.499 6.12 5.31 .1090E-02 .1223E-03
28 72.350 7.94 6.78 .9150E-03 .1027E~-03
29 85.115 10.32 8.67 .6704E-03 .7540E-04
30 100.131 13.45 11.10 .5287E~03 .5955E-04
31 117.796 17.59 14.22 .4199E~-03 .4739E-04
32 138.577 23.10 18.23 .2921E-03 .3311E-04
33 163.023 30.49 23.40 .2136E-03 .2432E-04
34 191.780 40.46 30.07 .1139E-03 .1317E~04
35 225.607 54.08 38.68 .5660E-04 .6761E~05
36 265.399 72.89 49.82 .3986E~-04 .4884E-05
37 312.205 99.29 64.25 .2003E-04 .2649E-05
38 367.263 137.06 82.97 .1307E-04 .1856E-05
39 432.024 192.46 107.24 .1151E-04 .1676E-05

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.4 Target Material: Lead (Pb-207)
Angle: 23©
energy x—-s8ection error
(MeV) +error -—error (b/sx/MeV) (lo)

1 0.899 0.08 0.07 .3175E+00 .3549E-01
2 1.057 0.09 0.08 .3204E+00 .3583E-01
3 1.244 0.11 0.09 .3306E+00 .3696E~-01
4 1.463 0.13 0.11 .3348E+00 .3743E-01
5 1.722 0.15 0.13 .3262E+00 .3647E-01
6 2.026 0.18 0.15 .3296E+00 .3685E-01
7 2.383 0.21 0.18 .3316E+00 .3707E-01
8 2.804 0.24 0.21 .3379E+00 .3778E-01
9 3.299 0.29 0.25 .3211E+00 .3590E-01
10 3.881 0.34 0.30 .3060E+00 .3421E-01
11 4.566 0.40 0.35 .2941E+00 .3288E-~-01
12 5.372 0.47 0.41 .2755E+00 .3081E-01
13 6.321 0.55 0.48 .2593E+00 .2899E-01
14 7.436 0.64 0.57 . 2405E+00 .2688E-01
15 8.749 0.76 0.67 .1935E+00 .2163E-01
16 10.293 0.89 0.79 .1509E+00 L1687E-01L
17 12.108 1.05 0.93 .9747E-01 .1090E-01
18 14.244 1.23 1.09 .6748E~-01 .7545E-02
19 16.758 1.45 1.28 .4737E-01 .5297E-02
20 19.716 1.71 1.51 .3597E-01 .4022E-02
21 23.195 2.01 1.77 .2667E-01 .2982E~02
22 27.288 2.36 2.09 .2187E-01 .2446E-02
23 32.105 2.78 2.45 .1847E-01 .2066E-02
24 37.769 3.27 2.89 .1680E-01 .1879E-02
25 44.434 3.85 3.39 .1511E-01 .1690E-02
26 52.275 4.53 3.99 .1430E-01 .1599E-02
27 61.499 5.33 4.70 .1431E~-01 .1601E-02
28 72.350 6.27 5.52 .1373E-01 .1536E-02
29 85.115 7.38 6.50 .1292E-01 .1445E-02
30 100.131 8.68 7.64 .1205E-01 .1348E-02
31 117.796 10.22 8.98 .1126E-01 .1259E-02
32 138.577 12.44 10.88 .1119E-01 .1252E-02
33 163.023 16.30 14.03 .1092E-01 .1222E-02
34 191.780 21.45 18.12 .9486E~-02 .1061E-02
35 225.607 28.36 23.47 .8311E-02 .9296E~03
36 265.398 37.75 30.45 .7461E-02 .8347E-03
37 312.205 50.59 39.59 .5737E-02 .6419E-03
38 367.263 68.40 51.62 .4585E-02 .5131E-03
39 432.024 93.44 67.46 .2830E-02 .3169E-03
40 508.199 129.32 88.37 .1724E~02 .1932E-03
41 597.797 181.86 116.03 .5225E-03 .5887E-04
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Table E.5 Target Material: Lead (Pb-207
Angle: 30°
energy x—-section error
(MeV) +error =—error (b/sx /MeV) (lo)

1 0.899 0.08 0.07 .2590E+00 .2895E-01

2 1.057 0.09 0.08 .2734E+00 .3056E~-01

3 1.244 0.11 0.09 .2650E+00 .2962E-01

4 1.463 0.13 0.11 .2762E+00 .3088E-01

5 1.722 0.15 0.13 .2641E+00 .2952E-01

6 2.026 0.18 0.15 .2497E+00 .2791E-01

7 2.383 0.21 0.18 .2639E+00 .2950E-01

8 2.804 0.24 0.21 .2216E+00 .2478E-01

9 3.299 0.29 0.25 .1953E+00 .2184E-01
10 3.881 0.34 0.30 .1729E+00 .1933E-01
11 4.566 0.40 0.35 .1429E+00 .1598E-01
12 5.373 0.46 0.41 .1128E+00 .1262E-01
13 6.321 0.55 0.48 .8511E-01 .9516E-02
14 7.436 0.64 0.57 .6255E-01 .6994E-02
15 8.749 0.76 0.67 .4518E-01 .5051E-02
16 10.293 0.89 0.79 .3184E-01 .3561E-02
17 12.108 1.05 0.93 .2195E-01 .2455E-02
18 14.244 1.23 1.09 .1568E-01 .1753E-02
19 16.758 1.45 1.28 .1196E-01 .1337E-02
20 19.716 1.71 1.51 .1066E-01 .1192E-02
21 23.195 2.01 1.77 .1019E-01 .1140E-02
22 27.288 2.36 2.09 .9021E-02 .1009E-02
23 32.105 2.78 2.45 .8063E-02 .9017E-03
24 37.769 3.27 2.89 .7506E-02 .8394E-03
25 44.434 3.85 3.39 .6214E-02 .6950E-03
26 52.275 4.55 4.01 .633%E-02 .70%0E-03
27 61.499 5.89 5.13 .5837E-02 .6528E-03
28 72.350 7.63 6.55 .5300E-02 .5928E-03
29 85.115 9.91 8.39 .5076E-02 .5678E-03
30 100.131 12.92 10.74 .4379E-02 .4898E-03
31 117.796 16.89 13.75 .3630E-02 .4060E-03
32 138.577 22.16 17.64 .2927E-02 .3275E-03
33 163.023 29.23 22.65 .2529E-02 .2830E~-03
34 191.780 38.76 29.12 .2021E-02 .2262E-03
35 225.607 51.76 37.48 .1518E-02 .1700E-03
36 265.399 69.69 48.30 .1158E-02 .1297E-03
37 312.205 94.78 62.33 .8674E-03 .9720E-04
38 367.263 130.58 80.55 .5605E-03 .6288E-04
39 432.024 182.87 104.21 .2386E-03 .2690E-04
40 508.198 261.75 134.93 .2081E-03 .2349E-04
41 597.797 386.19 174.82 .6948E~04 .7989E~-05
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Table E.6 Target Material: Lead (Pb-207)
Angle: 90°
energy ¥—-section error

(MeV) +error -—error (b/sx/MeV) (lo)
1 0.899 0.08 0.07 .2174E+00 .2430E-01
2 1.057 0.09 0.08 .2391E+00 .2674E-01
3 1.244 0.11 0.09 .2307E+00 .2579E-01
4 1.463 0.13 0.11 .2262E+00 .2529E-01
5 1.722 0.15 0.13 .2251E+00 .2517E-01
6 2.026 0.18 0.15 .2318E+00 .2591E-01
7 2.383 0.21 0.18 .2266E+00 .2533E-01
8 2.804 0.24 0.21 .2101E+00 .2349E-01
9 3.299 0.29 0.25 .1829E+00 .2045E-01
10 3.881 0.34 0.30 .1467E+00 .1640E-01
11 4.566 0.40 0.35 .1271E+00 .1421E-01
12 5.373 0.46 0.41 .9267E-01 .1036E-01
13 6.321 0.55 0.48 .6120E-01 .6843E-02
14 7.436 0.64 0.57 .4794E~01 .5360E-02
15 8.749 0.76 0.67 .3799E-01 LA4248E-02
16 10.293 0.89 0.79 .2455E-01 .2745E-02
17 12.108 1.05 0.93 .1341E~-01 .1499E-02
18 14.244 1.23 1.09 .1125E-01 .1258E-02
19 16.758 1.45 1.28 .6731E-02 .7528E-03
20 19.716 1.71 1.51 .4688E-02 .5244E-03
21 23.195 2.01 1.77 .4107E-02 .4594E-03
22 27.288 2.36 2.09 .3600E-02 .4027E-03
23 32.105 2.78 2.45 .2904E~02 .3249E-03
24 37.769 3.27 2.89 .2673E~02 .2990E-03
25 44.434 3.87 3.41 .2196E-02 .2458E-03
26 52.275 4.59 4.35 .2050E~-02 .2295E-03
27 61.499 6.46 5.56 .1730E-02 .1937E~-03
28 72.350 8.38 7.10 .1459E-02 .1633E-03
29 85.115 10.90 9.08 .1255E~-02 .1406E-03
30 100.131 14.22 11.62 .9669E-03 .1083E-03
31 117.796 18.61 14.88 .7864E-03 .8815E~-04
32 138.577 24.46 19.06 .5196E-03 .5832E-04
33 163.0283 32.30 24 .45 .4075E-03 .4579E-04
34 191.780 42.92 31.40 .2746E-03 .3093E-04
35 225.607 57.44 40.37 .1849E-03 .2090E-04
36 265.399 77.55 51.95 .1170E-03 .1330E-04
37 312.205 105.87 66.94 .6998E-04 .8045E-05
38 367.263 146.57 86.35 .2534E~-04 .3048E-05
39 432.024 206.62 111.49 .8891E-05 .1197E~-05

40 0. 0. 0. 0. 0.

41 0. 0. 0. 0. 0.
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Table E.7 Target Material: Lead (Pb-207)
Angle: 150°
energy ¥x—-section error

(MeV) +error -—error (b/sx/MeV) (lo)
1 0.899 g.08 0.07 .1707E+00 .1908E-01
2 1.057 0.09 0.08 .2014E+00 .2252E-01
3 1.244 0.11 0.09 .2081E+00 .2327E-01
4 1.463 0.13 0.11 .2209E+00 .2469E-01
5 1.722 0.15 0.13 . 2246E+00 .2511E-01
6 2.026 0.18 0.15 .2474E+00 .2766E-01
7 2.383 0.21 0.18 .2251E+00 .2517E-01
8 2.804 0.24 0.21 .1839E+00 .2056E-01
9 3.299 0.29 0.25 .1698E+00 .1899E-01
10 3.881 0.34 0.30 .1407E+00 .1574E~-01
11 4.566 0.40 0.35 .1167E+00 .1305E-01
12 5.373 0.46 0.41 .9103E~-01 .1018E-01
13 6.321 0.55 0.48 .6631E-01 .7414E-02
14 7.436 0.64 0.57 .4600E-01 .5143E-02
15 8.749 0.76 0.67 .3275E-01 .3662E-02
16 10.293 0.89 0.79 .2121E-01 .2372E-02
17 12.108 1.05 0.93 .1327E~-01 .1484E-02
18 14.244 1.23 1.09 .8446E-02 .9445E-03
19 16.758 1.45 1.28 .5896E-02 .6594E-03
20 19.716 1.71 1.51 .4844E-02 .5417E-03
21 23.195 2.01 1.77 .3794E-02 .4244E-03
22 27.288 2.36 2.09 .2955E-02 .3306E-03
23 32.105 2.78 2.45 .2374E-02 .2656E-03
24 37.769 3.27 2.89 .1972E-02 .2208E-03
25 44.434 3.85 3.39 .1581E-02 .1770E-03
26 52.275 4.73 4.15 .1263E=02 .1414E-03
27 61.499 6.12 5.31 .1038E-02 .1162E-03
28 72.350 7.94 6.78 .7801E~-03 .8744E-04
29 85.115 10.32 8.67 .6038E-03 .6773E-04
30 100.131 13.45 11.10 .4798E-03 .5387E-04
31 117.796 17.59 14.22 .3317E-03 .3731E-04
32 138.577 23.10 18.23 .2490E-03 .2806E-04
33 163.023 30.49 23.40 .1505E-03 .1705E-04
34 191.780 40.46 30.07 .7030E-04 .8080E-05
35 225.607 54.08 38.68 .3595E~04 .4237E-05
36 265.399 72.89 49.82 .2724E-04 .3262E-05
37 312.205 99.29 64.25 .1565E-04 .1961E-05
38 367.263 137.06 82.97 .1005E-04 .1329E-05
39 432.024 192.46 107.24 .3964E-05 .6282E-06

40 0. 0. 0. 0. 0.

41 0. 0. 0. 0. 0.
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Table E.8 Target Material: Tantalum (Ta-181)
Angle: 23°
energy x-section error
(MeV) +error -error (b/sx/MeV) (lo)

1 0.899 0.08 0.07 .2730E+00 .3052E-01
2 1.057 0.09 0.08 .2829E+00 .3163E-01
3 1.244 0.11 0.09 .2925E+00 .3270E~-01
4 1.463 0.13 0.11 .2900E+00 .3242E~-01
5 1.722 0.15 0.13 .2869E+00 .3207E-01
6 2.026 0.18 0.15 .2878E+00 .3217E-01
7 2.383 0.21 0.18 .2825E+00 .3158E-01
8 2.804 0.24 0.21 .2808E+00 .3139E~-01
9 3.299 0.29 0.25 .2803E+00 .3134E-01
10 3.881 0.34 0.30 .2807E+00 .3138E-01
11 4.566 0.40 0.35 .2686E+00 .3003E~-01
12 5.372 0.47 0.41 .2576E+00 .2881E-01
13 6.321 0.55 0.48 .2347E+00 .2624E~-01
14 7.436 0.64 0.57 .2304E+00 .2576E-01
15 8.749 0.76 0.67 .1897E+00 .2121E-01
16 10.293 0.89 0.79 .1459E+00 .1631E-01
17 12.108 1.05 0.93 .9654E-01 .1079E-01
18 14.244 1.23 1.09 .6525E~01 .7296E-02
19 16.758 1.45 1.28 .4689E-01 .5243E~02
20 19.716 1.71 1.51 .3502E-01 .3916E-02
21 23.195 2.01 1.77 .2634E-01 .2945E-02
22 27.288 2.36 2.09 .2072E~-01 .2316E-02
23 32.105 2.78 2.45 .1737E-01 .1942E~-02
24 37.769 3.27 2.89 .1647E-01 .1842E~-02
25 44.434 3.85 3.39 .1474E-01 .1648E~-02
26 52.275 4.53 3.99 .1401E-01 .1566E-02
27 61.499 5.33 4.70 .1378E-01 .1541E~-02
28 72.350 6.27 5.52 .1200E-01 .1342E-02
29 85.115 7.38 6.50 .1126E-01 .1259E-02
30 100.131 8.68 7.64 .1120E~-01 .1252E-02
31 117.796 10.22 8.98 .1092E-01 .1221E-02
32 138.577 12.44 10.88 .1064E-01 .1189E~-02
33 163.023 16.30 14.03 .9508E~02 .1063E-02
34 191.780 21.45 18.12 .8444E-02 .9443E-03
35 225.607 28.36 23.47 .7290E~-02 .8153E-03
36 265.398 37.75 30.45 .6432E-02 .7193E-03
37 312.205 50.59 39.59 .5174E-02 .5787E~-03
38 367.263 68.40 51.62 .3791E-02 .4241E-03
39 432.024 93.44 67.46 .2417E-02 .2704E-03
40 508.199 129.32 88.37 .1536E-02 .1720E~03
41 597.797 181.86 116.03 .4623E~-03 .5191E-04
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Table E.9 Target Material: Tantalum (Ta-181)
Angle: 30°
energy x-section error
(MeV) +error -—error (b/sxr /MeV) (1lo)

1 0.895 0.08 0.07 .2203E+00 .2463E-01

2 1.057 0.09 0.08 .2066E+00 .2310E-01

3 1.244 0.11 0.09 .2264E+00 .2531E-01

4 1.463 0.13 0.11 .2343E+00 .2620E-01

5 1.722 0.15 0.13 .2308E+00 .2581E-01

6 2.026 0.18 0.15 .2168E+00 L2424E-01

7 2.383 0.21 0.18 .2085E+00 .2332E~01

8 2.804 0.24 0.21 .1887E+00 .2110E-01

9 3.299 0.29 0.25 .1700E+00 .1900E~-0L
10 3.881 0.34 0.30 .1576E+00 .1762E-01
11 4.566 0.40 0.35 .1350E+00 .1510E~-01
12 ©5.373 0.46 0.41 .1081E+00 .1209E-01
13 6.321 0.55 0.48 .8144E-01 .9106E-02
14 7.436 0.64 0.57 .5961E~01 .666H5E~02
15 8.749 0.76 0.67 .4462E-01 .4989E-02
16 10.293 0.89 0.79 .3132E-01 .3502E-02
17 12.108 1.05 0.93 .2102E-01 .2350E~-02
18 14.244 1.23 1.09 .1516E-01 .1696E-02
19 16.758 1.45 1.28 .1202E~-01 .1344E-02
20 19.716 1.71 1.51 .9896E-02 .1107E~-02
21 23.195 2.01 1.77 .9186E-02 .1027E-02
22 27.288 2.36 2.09 .8795E-02 .9835E-03
23 32.105 2.78 2.45 .7691E-02 .8601E-03
24 37.769 3.27 2.89 .7149E-02 .7994E-03
25 44.434 3.85 3.39 .6479E-02 .7245E-03
26 52.275 4.55 4.01 .5677E-02 .6349E~-03
27 61.499 5.89 5.13 .5476E~-02 .6124E-03
28 72.350 7.63 6.55 .5076E-02 .5677E~03
29 85.115 5.91 8.39 .4773E-02 .5337E~-03
30 100.131 12.92 10.74 .4181E-02 .4677E-03
31 117.796 16.89 13.75 .3623E-02 .4052E~-03
32 138.577 22.16 17.64 .3054E~-02 .3416E-03
33 163.023 29.23 22.65 .2559E~02 .2863E~-03
34 191.780 38.76 29.12 .2120E-02 .2372E-03
35 225.607 51.76 37.48 .1655E-02 .1852E-03
36 265.399 69.69 48.30 .1335E-02 .1494E-03
37 312.205 94.78 62.33 .9981E-03 .1117E-03
38 367.263 130.58 80.55 .6342E-03 .7105E~04
35 432.024 182.87 104.21 .3440E-03 .3861E-04
40 508.198 261.75 134.93 .2087E~03 .2348E-04
41 597.797 386.19 174.82 .7017E-04 .7993E-05
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Table E.10 Target Material: Tantalum (Ta-181)
Angle: 90°

enerqgy x-gection error

(MeV) +error -—error (b/s8x /MeV) (lo)
1 0.899 0.08 0.07 .2131E+00 .2382E-01
2 1.057 0.09 0.08 .2283E+00 .2553E~-01
3 1.244 0.11 0.09 .2259E+00 .2526E-01
4 1.463 0.13 0.11 .2277E+00 .2546E-01
5 1.722 0.15 0.13 .2310E+00 .2582E-01
6 2.026 0.18 0.15 .2314E+00 .2587E-01
7 2.383 0.21 0.18 .1969E+00 .2202E-01
8 2.804 0.24 0.21 .1754E+00 .1961E-01
9 3.299 0.29 0.25 .1434E+00 .1603E-01
10 3.881 0.34 0.30 .1105E+00 .1235E-01
11 4.566 0.40 0.35 .9419E-01 .1053E-01
12 5.373 0.46 0.41 .7745E-01 .8660E~-02
13 6.321 0.55 0.48 .6141E-01 .6866E-02
14 7.436 0.64 0.57 .4395E-01 .4914E-02
15 8.749 0.76 0.67 .2912E-01 .3256E-02
16 10.293 0.89 0.79 .2105E-01 .2353E-02
17 12.108 1.05 0.93 .1224F-01 .1369E-02
18 14.244 1.23 1.09 .7822E-02 .8747E-03
i9 16.758 1.45 1.28 .5618E-02 .6283E-03
20 19.716 1.71 1.51 .4614E-02 .5160E-03
21 23.195 2.01 1.77 .3974E-02 .4444FE~03
22 27.288 2.36 2.09 .3417E-02 .3822E-03
23 32.105 2.78 2.45 .2967E-02 .3319E-03
24 37.769 3.27 2.89 .2491E-02 .2786E-03
25 44 .434 3.87 3.41 .2291E~02 .2562E-03
26 52.275 4.99 4.35 .1921E~02 .2149E-03
27 61.499 6.46 5.56 .1751E~-02 .1959E-03
28 72.350 8.38 7.10 .1430E-02 .1601E-03
29 85.115 10.90 9.08 .1238E-02 .1385E-03
30 100.131 14.22 11.62 .9821E-03 .1100E-03
31 117.796 18.61 14.88 .7410E-03 .8300E-04
32 138.577 24.46 19.06 .5675E-03 .6360E-04
33 163.023 32.30 24.45 .4154E-03 .4659E-04
34 191.780 42.92 31.40 .2733E~03 .3071E-04
35 225.607 57.44 40.37 .18929E-03 .2171E-04
36 265.399 77.55 51.85 .1178E-03 .1332E-04
37 312.205 105.87 66.94 .6098E-04 .6965E-05
38 367.263 146.57 86.35 .1771E-04 .2124E~05
39 432.024 206.62 111.49 .4126E-05 .5919E-06
40 0.0 0.0 0.0 0.0 0.0
41 0.0 0.0 0.0 0.0 0.0
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Table E. 11l Target Material: Tantalum (Ta-181)
Angle: 150°
energy x—-section error

(MeV) +error -—error (b/sx /MeV) (lo)
1 0.899 0.08 0.07 .1526E+00 .1706E~-01
2 1.057 0.09 0.08 .1827E+00 .2042E-01
3 1.244 0.11 0.0¢9 .2013E+00 .2250E-01
4 1.463 0.13 0.11 .1981E+00 .2215E-01
5 1.722 0.15 0.13 .2003E+00 .2240E-01
6 2.026 0.18 0.15 .2154E+00 .2408E-01
7 2.383 0.21 0.18 .1865E+00 .2085E-01
8 2.804 0.24 0.21 .1579E+00 .1765E-01
9 3.299 0.29 0.25 .1413E+00 .1579E-01
10 3.881 0.34 0.30 .1130E+00 .1264E-01
11 4.566 0.40 0.35 .9498E-01 .1062E-01
12 5.373 0.46 0.41 .7524E-01 .8412E-02
13 6.321 0.55 0.48 .5767E-01 .6448E-02
14 7.436 0.64 0.57 .4052E-01 .4531E-02
15 8.749 0.76 0.67 .2800E-01 .3130E-02
16 10.293 0.89 0.79 .1868E-01 .2088E-02
17 12.108 1.05 0.93 .1162E-01 .1300E-02
18 14.244 1.23 1.09 .7574E-02 .8469E-03
19 16.758 1.45 1.28 .5170E-02 .5782E-03
20 19.716 1.71 1.51 .4030E-02 .4507E-03
21 23.195 2.01 1.77 .3323E-02 .3717E-03
22 27.288 2.36 2.09 .2566E-02 .2870E-03
23 32.105 2.78 2.45 .2094E-02 .2343E-03
24 37.769 3.27 2.89 .1549E~02 .1733E-03
25 44.434 3.85 3.39 .1269E-02 .1421E-03
26 52.275 4.73 4.15 .1081E-02 .1210E-03
27 61.499 6.12 5.31 .9107E-03 .1020E-03
28 72,350 7.94 6.78 .6082E-03 .6815E-04
29 85.115 10.32 8.67 .4752E-03 .5328E-04
30 100.131 13.45 11.10 .3768E-03 .4228E-04
31 117.796 17.59 14.22 .2403E-03 .2701E-04
32 138.577 23.10 18.23 .1857E-03 .2091E-04
33 163.023 30.49 23.40 .1092E-03 .1236E-04
34 191.780 40.46 30.07 .7103E-04 .8089E-05
35 225.607 54.08 38.68 .5181E-04 .5940E-05
36 265.399 72.89 49.82 .2415E-04 .2846E-05
37 312.205 99.29 64.25 .1039E-04 .1303E-05
38 367.263 137.06 82.97 .8402E-05 .1078E-05
39 432.024 192.46 107.24 .3568E-05 .5273E-06

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.12 Target Material: Indium (In-115)
Angle: 23°
energy x-g8ection error
(MeV) +error -error (b/sr/MeV) (lo)

1 0.899 0.08 0.07 .1743E+00 .1949E-01
2 1.057 0.09 0.08 .1778E+00 .1988E~-01
3 1.244 0.11 0.09 .1796E+00 .2008E-01
4 1.463 0.13 0.11 .1811E+00 .2025E~-01

5 1.722 0.15 0.13 .1806E+00 .2019E-01
6 2.026 0.18 0.15 .1811E+00 .2025E-01
7 2.383 0.21 0.18 .1777E+00 .1987E~01
8 2.804 0.24 0.21 .1733E+00 .1937E-01
9 3.299 0.29 0.25 .1656E+00 .1851E-01
10 3.881 0.34 0.30 .1621E+00 .1812E-01
11 4.566 0.40 0.35 .1578E+00 .1764E-01
12 5.372 0.47 0.41 .1469E+00 .1642E~01
13 6.321 0.55 0.48 .1401E+00 .1567E~01
14 7.436 0.64 0.57 .1317E+00 .1473E-01
15 8.749 0.76 0.67 .1110E+00 .1241E~-01
16 10.293 0.89 0.79 .8925E-01 .9978E~02
17 12.108 1.05 0.93 .5943E-01 .6645E-02
18 14.244 1.23 1.09 .4183E-01 L4677E~-02
19 16.758 1.45 1.28 .3052E-01 .3412E-02
20 19.716 1.71 1.51 .2273E~-01 .2542E-02
21 23.195 2.01 1.77 .1798E~-01 .2011E~-02
22 27.288 2.36 2.09 .1524E~-01 .1704E~-02
23 32.105 2.78 2.45 .1261E~01 .1410E-02
24 37.769 3.27 2.89 .1151E-01 .1288E-02
25 44.434 3.85 3.39 .1132E-01 .1265E-02
26 52.275 4.53 3.99 .1052E~01 L1177E-02
27 61.499 5.33 4.70 .1134E~-01 .1268E-02
28 72.350 6.27 5.52 .1059E-01 .1185E-02
29 85.115 7.38 6.50 .9916E-02 .1109E-02
30 100.131 8.68 7.64 .1012E-01 .1132E-02
31 117.796 10.22 8.98 .9744E-02 .1090E-02
32 138.577 12.44 10.88 .9676E-02 .1082E~02
33 163.023 16.30 14.03 .8809E-02 .9851E-03
34 191.780 21.45 18.12 .7631E-02 .8534E~-03
35 225.607 28.36 23.47 .6812E~-02 .7617E~03
36 265.398 37.75 30.45 .5845E-02 .6536E-03
37 312.205 50.59 39.59 .5123E-02 .5729E-03
38 367.263 68.40 51.62 .3385E~-02 .3786E-03
39 432.024 93.44 67.46 .2366E-02 .2647E-03
40 508.199 129.32 88.37 .1598E~-02 .1788E-03
41 597.797 181.86 116.03 .4809E~03 .5391E-04
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Table E.13 Target Material: Indium (In-115)
Angle: 30°
energy x—-section error
(MeV) +erroxr -—error (b/sx /MeV) (lo)

1 0.89% 6.08 0.07 .1250E+00 .1398E~01

2 1.057 0.09 0.08 .1208E+00 .1350E-01

3 1.244 0.11 0.09 .1240E+00 .1386E-01
4 1.463 0.13 0.11 .1177E+00 .1316E-01

5 1.722 0.15 0.13 .1145E+00 .1280E-01

6 2.026 0.18 0.15 .1071E+00 .1198E-01

7 2.383 0.21 0.18 .9639E-01 .1078E~01

8 2.804 0.24 0.21 .8192E-01 .9159E-02

9 3.299 0.29 0.25 .7497E-01 .8381E-02
10 3.881 0.34 0.30 .6912E~-01 .7T728E-02
11 4.566 0.40 0.35 .5960E~-01 .6663E~02
12 5.373 0.46 0.41 .4889E-01 .5466E-02
13 6.321 0.55 0.48 .3671E-01 .4105E-02
14 7.436 0.64 0.57 .2845E-01 .3181E-02
15 8.749 0.76 0.67 .2099E-01 .2347E-02
16 10.293 0.89 0.79 .1560E-01 .1745E-02
17 12.108 1.05 0.93 .1102E-01 .1232E-02
18 14.244 1.23 1.09 .7628E~02 .8530E-03
19 16.758 1.45 1.28 .6661E-02 .7449E~03
20 19.716 1.71 1.51 .5505E~02 .6156E~-03
21 23.195 2.01 1.77 .5271E-02 .5894E-03
22 27.288 2.36 2.09 .4715E-02 .5273E~03
23 32.105 2.78 2.45 LA241FE-02 .4742E-03
24 37.769 3.27 2.89 .3892E-02 .4352E-03
25 44,434 3.85 3.39 .3622E-02 .4050E-03
26 52.275 4.55 4a.01 .3430E-02 .3836E-03
27 61.499 5.89 5.13 .3314E-02 .3707E-03
28 72.350 7.63 6.55 .3160E~-02 .3535E-03
29 85.115 9.91 8.39 .2925E-02 .3271E~-03
30 100.131 12.92 10.74 L2611E~-02 .2920E-03
31 117.796 16.89 13.75 .2260E-02 .2528E~-03
32 138.577 22.16 17.64 .2045E-02 .2288E~03
33 163.023 29.23 22.65 .1672E-02 .1871E-03
34 191.780 38.76 29.12 .1338E-02 .1498E-03
35 225.607 51.76 37.48 .1085E-02 .1214E-03
36 265.399 69.69 48.30 .9069E-03 .1015E-03
37 312.205 94.78 62.33 .6714E-03 .7517E-04
38 367.263 130.58 80.55 .3984E-03 .4465E-04
3 432.024 182.87 104.21 .2325E-03 .2610E-04
40 508.198 261.75 134.93 .1347E-03 .1517E-04
41 597.797 386.19 174.82 .4104E-04 .4699E-05
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Table E.14 Target Material: Indium (In-115)
Angle: 90°
energy x—-gection error

(MeV) terror -—error (b/sx /MeV) (lo)
1 0.899 0.08 0.07 .9837E-01 .1100E-01
2 1.057 0.09 0.08 .1082E+00 .1209E-01
3 1.244 0.11 0.09 .1138E+00 .1272E-01
4 1.463 0.13 0.11 .1117E+00 .1249E-01
5 1.722 0.15 0.13 .1118E+00 .1250E-01
6 2.026 0.18 0.15 .1142E+00 .1277E-01
7 2.383 0.21 0.18 .1023E+00 .1144E-01
8 2.804 0.24 0.21 .8888E-01 .9937E-02
9 3.299 0.29 0.25 .7787E-01 .8706E-02
10 3.881 0.34 0.30 .6410E-01 .7166E~02
i1 4.566 0.40 0.35 .5121E-01 .5726E-02
12 5.373 0.46 0.41 .3796E-01 .4244E-02
13 6.321 0.55 0.48 .2895E-01 .3237E-02
14 7.436 0.64 0.57 .2127E-01 .2379E-02
15 8.749 0.76 0.67 .1568E-01 .1753E-02
16 10.293 0.89 0.79 .1297E-01 .1451E-02
17 12.108 1.05 0.93 .9076E~-02 .1015E~-02
18 14.244 1.23 1.09 .5578E-02 .6237E-03
19 16.758 1.45 1.28 .4202E-02 .4699E-03
20 19.716 1.71 1.51 .3284E-02 .3672E-03
21 23.195 2.01 1.77 .3023E-02 .3381E-03
22 27.288 2.36 2.09 .2643E-02 .2957E-03
23 32.105 2.78 2.45 .2349E-02 .2628E-03
24 37.769 3.27 2.89 .1972E-02 .2206E-03
25 44.434 3.87 3.41 .1813E-02 .2028E-03
26 52.275 4.99 - 4.35 .1521E-02 .1701E-03
27 61.499 6.46 5.56 .1386E-02 .1551E-03
28 72.350 8.38 7.10 .1132E-02 .1267E-03
29 85.115 10.90 9.08 .9799E-03 .1097E-03
30 100.131 14.22 11.62 .7775E-03 .8704E-04
31 117.796 18.61 14.88 .5866E-03 .6570E-04
32 138.577 24 .46 19.06 .4493E-03 .5035E-04
33 163.023 32.30 24 .45 .3289E-03 .3688E-04
34 191.780 42.92 31.40 .2164E-03 .2431E-04
35 225.607 57.44 40.37 .1527E~-03 .1718E~-04
36 265.399 77.55 51.95 .9328E-04 .1054E-04
37 312.205 105.87 66.94 .4871E-04 .5557E-05
38 367.263 146.57 86.35 .1402E~-04 .1675E-05
39 432.024 206.62 111.49 .3254E-05 .4623E-06

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.15 Target Material: Indium (In-115
Angle: 150°
energy ¥-gection error

(MeV) +error -error (b/sxt /MeV) (lo)
1 0.899 0.08 0.07 .6838E-01 .T645E-02
2 1.057 0.09 0.08 .8020E-01 .8967E-02
3 1.244 0.11 0.09 .8190E-01 .9157E-02
4 1.463 0.13 0.11 .8496E-01 .9499E-02
5 1.722 0.15 0.13 .8936E-01 .8991E~-02
6 2.026 0.18 0.15 .8799E~-01 .9837E-02
7 2.383 0.21 0.18 .7997E-01 .8941E-02
8 2.804 0.24 0.21 .7338E-01 .8205E-02
9 3.299 0.29 0.25 .5882E-01 .6576E-02
10 3.881 0.34 0.30 .4780E-01 .5344E-02
11 4.566 0.40 0.35 LA222E-01 .4721E-02
12 5.373 0.46 0.41 .3463E-01 .3872E-02
13 6.321 0.55 0.48 .2655E-01 .2968E-02
14 7.436 0.64 0.57 .1968E-01 .2200E-02
15 8.749 0.76 0.67 .1416E-01 .1583E-02
16 10.293 0.89 G.79 .9573E-02 .L070E-02
17 12.108 1.05 0.93 .6183E-02 .6913E-03
18 14.244 1.23 1.09 .3868E-02 .4326E-03
19 16.758 1.45 1.28 .2755E-02 .3081E-03
20 19.716 1.71 1.51 .2272E-02 .2542E-03
21 23.195 2.01 1.77 . 1775E-02 .1986E-03
22 27.288 2.36 2.09 .1378E-02 .1541E-03
23 32.105 2.78 2.45 .1109E-02 .1241F~-03
24 37.769 3.27 2.89 .8640E-03 .9671E-04
25 44,434 3.85 3.39 .7311E-03 .8185E-04
26 52.275 4.73 4.15 .5903E-03 .6611E-04
27 61.499 6.12 5.31 .4743E-03 .5314E-04
28 72.350 7.94 6.78 .3854E-03 .4320E-04
29 85.115 10.32 8.67 .2928E-03 .3285E-04
30 100.131 13.45 11.10 .2436E-03 .2735E-04
31 117.7%6 17.59 14.22 .1544F~-03 .1737E-04
32 138.577 23.10 18.23 .1143E-03 .1290E-04
33 163.023 30.49 23.40 .4683E-04 .5347E-05
34 191.780 40.46 30.07 .3931E-04 .4505E-05
35 225.607 54.08 38.68 .1576E-04 .1871E-05
36 265.399 72.89 49.82 .9380E-05 .1155E-05
37 312.205 99.29 64.25 .7693E-05 .9655E-06
38 367.263 137.06 82.97 .2703E-05 .3986E~-06

39 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0

4] 0.0 0.0 0.0 0.0 0.0
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Table E.16 Target Material: Niobium (Nb-93)
Angle: 23°
enexgy x-s8ection error
(MeV) +error -error (b/sx/MeV) (1lo)

1 0.899 0.08 0.07 .1233E+00 .1378E-01

2 1.057 0.09 0.08 .1337E+00 .1495E-01
3 1.244 0.11 0.09 .1288E+00 .1439E-01
4 1.463 0.13 0.11 .1273E+00 .1423E-01

5 1.722 0.15 0.13 .1309E+00 .1464E-01
6 2.026 0.18 0.15 .1345E+00 .1504E-01

7 2.383 0.21 0.18 .1323E+00 .1480E-01

8 2.804 0.24 0.21 .1339E+00 .1497E-01
9 3.299 0.29 0.25 .1285E+00 .1437E-0L
10 3.881 0.34 0.30 .1223E+00 .1367E~01
11 4.566 0.40 0.35 .1198E+00 .1340E-01
12 5.372 0.47 0.41 .1113E+00 .1244E-01
13 6.321 0.55 0.48 .8607E-01 .1074E-01
14 7.436 0.64 0.57 .9332E-01 .1043E-01
15 8.749 0.76 0.67 .7668E-01 .8573E-02
16 10.293 0.89 0.79 .6113E-01 .6834E-02
17 12.108 1.05 0.93 .4263E-01 .4766E-02
18 14.244 1.23 1.09 .3089E~-01 .3454E-02
19 16.758 1.45 1.28 .2267E-01 .2535E-02
20 19.716 1.71 1.51 .1784E-0L .1994E-02
21 23.195 2.01 1.77 .1399E-01 .1564E-02
22 27.288 2.36 2.09 .1148E-01 .1284E-02
23 32.105 2.78 2.45 .9866E-02 .1103E-02
24 37.769 3.27 2.89 .1000E-01 .1118E-02
25 44.434 3.85 3.39 .9598E-02 .1073E~02
26 52.275 4.53 3.99 .9354E-02 .1046E-02
27 61.499 5.33 4.70 .9826E-02 .1099E-02
28 72.350 6.27 5.52 .9325E-02 .1043E-02
29 85.115 7.38 6.50 .9468E-02 .1059E-02
30 100.131 8.68 7.64 .9456E-02 .1057E-02
31 117.796 10.22 8.98 .9074E-02 .1015E-02
32 138.577 12.44 10.88 .9406E-02 .1052E-02
33 163.023 16.30 14.03 .8650E-02 .9672E-03
34 191.780 21.45 18.12 .7509E-02 .8397E-03
35 225.607 28.36 23.47 .6888E~02 .7702E~03
36 265.398 37.75 30.45 .5992E-02 .6701E-03
37 312.205 50.59 39.59 .4861E-02 .5436E-03
38 367.263 68.40 51.62 .3509E-02 .3925E-03
39 432.024 93.44 67.46 .2176E~-02 .2434E-03
40 508.199 129.32 88.37 .1391E-02 .1556E-03
41 597.797 181.86 116.03 .4849E-03 .5433E-04
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Table E.17 Target Material: Niobium (Nb-93)
Angle: 30°
energy x-section error
(MeV) +error -—error (b/sx /MeV) (lo)

1 0.899 0.08 0.07 .9049E-01 .1012E-01

2 1.057 0.09 0.08 .9290E-01 .1039E-01

3 1.244 0.11 0.09 .9371E-01 .1048E-01

4 1.463 0.13 0.11 .1011E+400 .1131E-01

5 1.722 0.15 0.13 .8145E-01 .9106E-02

6 2.026 0.18 0.15 .7632E~-01 .8533E~-02

7 2.383 0.21 0.18 .7535E-01 .8425E-02

8 2.804 0.24 0.21 .5985E-01 .6691E-02

9 3.299 0.29 0.25 .5156E-01 .5765E-02
10 3.881 0.34 0.30 .4642E-01 .5190E-02
11 4.566 0.40 0.35 .4208E-01 .4705E-02
12 5.373 0.46 0.41 .3276E-01 .3663E-02
13 6.321 0.55 0.48 .2448F-01 .2737E-02
14 7.436 0.64 0.57 .1911E-01 .2136E-02
15 8.749 0.76 0.67 .1528E-01 .1709E-02
16 10.293 0.89 0.79 .1194E-01 .1335E-02
17 12.108 1.05 0.93 .7893E-02 .8826E-03
18 14.244 1.23 1.09 .5905E-02 .6603E-03
19 16.758 1.45 1.28 .4746E~02 .5308E-03
20 19.716 1.71 1.51 .4215E-02 .4713E-03
21 23.195 2.01 1.77 .4215E~-02 .4713E-03
22 27.288 2.36 2.09 .3809E-02 .4260E-03
23 32.105 2.78 2.45 .3394E~-02 .3795E~-03
24 37.769 3.27 2.89 .3363E-02 .3761E-03
25 44.434 3.85 3.39 .2744E-02 .3069E-03
26 52.275 4.55 4.01 .2880E-02 .3220E-03
27 61.499 5.89 5.13 .2686E-02 .3004E-03
28 72.350 7.63 6.55 .2635E-02 .2947E~03
29 85.115 9.91 8.39 .2459E~02 .2750E-03
30 100.131 12.92 10.74 .2223E-02 .2486E-03
31 117.796 16.89 13.75 .1989E-02 .2224E-03
32 138.577 22.16 17.64 .1634E-02 .1828E~-03
33 163.023 29.23 22.65 .1321E-02 .1477E-03
34 191.780 38.76 29.12 .1102E-02 .1233E-03
35 225.607 51.76 37.48 .8873E-03 .9930E-04
36 265.399 69.69 48.30 .7743E~-03 .8666E~-04
37 312.205 94.78 62.33 .5604E-03 .6274E-04
38 367.263 130.58 80.55 .3644E-03 .4083E-04
39 432.024 182.87 104.21 .2094E-03 .2351E-04
40 508.198 261.75 134.93 .1137E-03 .1280E-04
41 597.797 386.19 174.82 .4335E-04 .4936E~-05
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Table E.18 Target Material: Niobium (Nb-93)
Angle: 90°
energy x-gection error

(MeV) +error —error (b/sr/MeV) (lo)
1 0.899 0.08 0.07 .6281E-01 .7022E-02
2 1.057 0.09 0.08 .6627E-01 .7410E-02
3 1.244 0.11 0.09 .6680E-01 .7468E-02
4 1.463 0.13 0.11 .6716E-01 .7508E-02
5 1.722 0.15 0.13 .6704E~-01 .7495E-02
6 2.026 0.18 0.15 .6753E-01 .7551E-02
7 2.383 0.21 0.18 .6110E-01 .6832E~-02
8 2.804 0.24 0.21 .5487E-01 .6135E-02
9 3.299 0.29 0.25 .4850E-01 .5422E-02
10 3.881 0.34 0.30 .4141E-01 .4630E-02
11 4.566 0.40 0.35 .3507E-01 .3922E-02
12 5,373 0.46 0.41 .2742E-01 .3066E-02
13 6.321 0.55 0.48 L2172E-01 .2429E~02
14 7.436 0.64 0.57 .1623E-01 .1815E-02
15 8.749 0.76 0.67 .1128E-01 .1262E~02
16 10.293 0.89 0.79 .1724E-02 .8637E~-03
17 12.108 1.05 0.93 .5353E-02 .5986E-03
18 14.244 1.23 1.09 .3829E-02 .4282E-03
19 16.758 1.45 1.28 .2755E~02 .3081E-03
20 19.716 1.71 1.51 .2445E-02 .2735E-03
21 23.195 2.01 1.77 .2289E~-02 .2560E-03
22 27.288 2.36 2.09 .2010E-02 .2248E-03
23 32.105 2.78 2.45 .1759E-02 .1968E-03
24 37.769 3.27 2.89 .1463E-02 .1637E-03
25 44 .434 3.87 3.41 .1400E-02 .1566E-03
26 52.275 4.99 4.35 .1240E-02 .1388E-03
27 61.499 6.46 5.56 .1112E-02 .1244E-03
28 72.350 8.38 7.10 .9496E-03 .1063E-03
29 85.115 10.90 9.08 .8108E~-03 .9074E-04
30 100.131 14.22 11.62 .6847E-03 .7664E-04
31 117.796 18.61 14.88 .5356E-03 .5997E-04
32 138.577 24 .46 19.06 .3858E~03 .4323E-04
33 163.023 32.30 24 .45 .2991E-03 .3353E-04
34 191.780 42 .92 31.40 .1939E-03 .2177E-04
35 225.607 57.44 40.37 .1256E-03 .1413E-04
36 265.399 77.55 51.95 .7960E-04 .8989E-05
37 312.205 105.87 66.94 .4286E-04 .4881E-05
38 367.263 146.57 86.35 .1486E-04 .1749E-05
39 432.024 206.62 111.49 .5306E~-05 .6767E-06

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.19 Target Material: Niobium (Nb-93)
Angle: 150°
energy ¥x-section error

(MeV) +error -—-error (b/sr/MeV) (lo)
1 0.899 0.08 0.07 .3593E-01 .4018E-02
2 1.057 0.09 0.08 .4218E-01 .4715E-02
3 1.244 0.11 0.09 .4648E-01 .5197E-02
4 1.463 6.13 0.11 .4910E-01 .5490E-02
5 1.722 0.15 0.13 .5015E-01 .5607E-02
6 2.026 0.18 0.15 .5087E~01 .5687E-02
7 2.383 0.21 0.18 .5045E-01 .5641E-02
8 2.804 0.24 0.21 .4206E-01 .4702E-02
9 3.299 0.29 0.25 .3683E-01 .4118E-02
10 3.881 0.34 0.30 .3005E~01 .3360E-02
11 4.566 0.40 0.35 .2587E-01 .2892E-02
12 5.373 0.46 0.41 .2101E-01 .2349E-02
13 6.321 0.55 0.48 .1694E-01 .1894E-02
14 7.436 0.64 0.57 .1279E~01 .1430E-02
15 8.749 0.76 0.67 .8941E-02 .8997E-03
16 10.293 0.89 6.79 .6333E-02 .7081E-03
17 12.108 1.05 0.93 L.4263E-02 .4767E-03
18 14.244 1.23 1.09 .2835E-02 .3171E-03
19 16.758 1.45 1.28 .1880E-02 .2215E-03
20 19.716 1.71 1.51 .1654E-02 .1850E-03
21 23.195 2.01 1.77 .1374E-02 .1537E-03
22 27.288 2.36 2.09 .9580E-03 .1072E~-03
23 32.105 2.78 2.45 .7900E-03 .8841E-04
24 37.769 3.27 2.89 .6702E-03 .7502E-04
25 44.434 3.85 3.39 .5595E-03 .6264E-04
26 52.275 4.73 4.15 .4725E-03 .5292E-04
27 61.499 6.12 5.31 .3528E-03 .3954E-04
28 72.350 7.94 6.78 .2885E-03 .3235E-04
29 85.115 10.32 8.67 .2126E-03 .2386E-04
30 100.131 13.45 11.10 .1900E-03 .2133E-04
31 117.796 17.59 14.22 .1073E-03 .1209E-04
32 138.577 23.10 18.23 .7592E-04 .8577E-05
33 163.023 30.49 23.40 .4739E-04 .5387E-05
34 191.780 40.46 30.07 .1885E-04 .2196E-05
35 225.607 54.08 38.68 .1563E-04 .1908E-05
36 265.399 72.89 49.82 .1239E-04 .1512E-05
37 312.205 99.29 64.25 .8421E-05 .1027E-05
38 367.263 137.06 82.97 .1197E-06 .1473E~-07

39 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 6.0 0.0

41 0.0 0.0 0.0 0.0 0.0




20

Table E.20 Target Material: Iron (Fe-56)
Angle: 23°
energy x-gection error
(MeV) +error -—error (b/s8tr/MeV) (lo)

1 0.899 0.08 0.07 .6259E-01 .6998E-02
2 1.057 0.09 0.08 .6383E-01 .7136E~-02
3 1.244 0.11 0.09 .6591E-01 .7368E-02
4 1.463 0.13 0.11 .6498E-01 .7266E~-02

5 1.722 0.15 0.13 .6655E~01 .7441E-02
6 2.026 0.18 0.15 .6580E-01 .7357E-02

7 2.383 0.21 0.18 .6639E-01 .7423E-02
8 2.804 0.24 0.21 .6385E~-01 .7150E-02
9 3.299 0.29 0.25 .6480E-01 .7245E-02
10 3.881 0.34 0.30 .6088E-01 .6807E-02
11 4.566 0.40 0.35 .5877E-01 .6571E-02
12 5.372 0.47 0.41 .5402E-01 .6040E-02
13 6.321 0.55 0.48 .4291E-01 .4798E~-02
14 7.436 0.64 0.57 .4063E-01 .4542E-02
15 8.749 0.76 0.67 .3499E-01 .3912E-02
16 10.293 0.89 0.79 .2841E~-01 .3177E-02
17 12.108 1.05 0.93 .2055E-01 .2298E~02
18 14.244 1.23 1.09 .1496E-01 .1673E-02
19 16.758 1.45 1.28 .1162E-01 .1299E~-02
20 19.716 1.71 1.51 .9196E-02 .1028E~02
21 23.185 2.01 1.77 .7268E-02 .8126E-03
22 27.288 2.36 2.09 .6416E-02 .7175E-03
23 32.105 2.78 2.45 .5949E~-02 .6652E-03
24 37.769 3.27 2.89 .6155E-02 .6882E-03
25 44.434 3.85 3.39 .5817E-02 .6504E-03
26 52.275 4.53 3.99 .5997E-02 .6706E-03
27 61.499 5.33 4.70 .6722E-02 .7516E~-03
28 72.350 6.27 5.52 .6973E-02 .7797E-03
29 85.115 7.38 6.50 .7127E~-02 .7969E~-03
30 100.131 8.68 7.64 .7241E-02 .8096E-03
31 117.796 10.22 8.98 .6966E-02 .7789E-03
32 138.577 12.44 10.88 .6966E~-02 .7789E~03
33 163.023 16.30 14.03 .7091E-02 .7929E-03
34 1981.780 21.45 18.12 .6493E~-02 .7261E-03
35 225.607 28.36 23.47 .5726E-02 .6402E-03
36 265.398 37.75 30.45 .5033E~-02 .5628E~03
37 312.205 50.59 39.59 .4405E-02 .4926E-03
38 367.263 68.40 51.62 .3776E-02 .4222E-03
39 432.024 93.44 67.46 .2005E~02 .2243E~03
40 508.199 129.32 88.37 .9324E-03 .1043E~-03
41 597.797 181.86 116.03 .3725E-03 .4174E-04
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Table E.21 Target Material: Iron (Fe-56)
Angle: 30°
energy x-section error
(MeV) +error =—erroxr (b/sx /MeV) (lo)

1 0.899 0.08 0.07 .4048E-01 .4525E-02

2 1.057 0.09 0.08 .4193E-01 .4688E-02

3 1.244 0.11 0.09 .4299E-01 .4806E-02

4 1.463 0.13 0.11 .4054E-01 .4533E~-02

5 1.722 0.15 0.13 .3732E-01 4173E-02

6 2.026 0.18 0.15 .3400E-01 .3801E~-02

7 2.383 0.21 0.18 .3278E-01 .3665E-02

8 2.804 0.24 0.21 .2555E-01 .2857E-02

9 3.299 0.29 0.25 .2226E-01 .2489E-02
10 3.881 0.34 0.30 .2129E-01 .2380E-02
11 4.566 0.40 0.35 .1868E-01 .2088E~-02
12 5.373 0.46 0.41 .1513E-01 .1691E~-02
13 6.321 0.55 0.48 .1186E-01 .1326E-02
14 7.436 0.64 0.57 .9389E-02 .1050E-02
15 8.749 0.76 0.67 .7904E~-02 .8838E-03
16 10.293 0.89 0.79 .5822E-02 .6510E-03
17 12.108 1.05 0.93 .4538E~-02 .5075E-03
18 14.244 1.23 1.09 .3450E-02 .3858E-03
19 16.758 1.45 1.28 .2881E-02 .3222E-03
20 19.716 1.71 1.51 .2726E-02 .3049E-03
21 23.195 2.01 1.77 .2455E-02 .2746E-03
22 27.288 2.36 2.09 .2358E-02 .2637E-03
23 32.105 2.78 2.45 .2174E~02 .2431E-03
24 37.769 3.27 2.89 .2108E-02 .2357E-03
25 44.434 3.85 3.39 .1884E-02 .2118E-03
26 52.275 4.55 4.01 .1758E-02 .1966E-03
27 61.499 5.89 5.13 .1738E-02 .1944E-03
28 72.350 7.63 6.55 .1777E~02 .1988E-03
29 85.115 9.91 8.39 .1708E-02 .1911E-03
30 100.131 12.92 10.74 .1507E~02 .1685E-03
31 117.796 16.89 13.75 .1368E-02 .1530E-03
32 138.577 22.16 17.64 .1172E-02 .1311E-03
33 163.023 29.23 22.65 .1010E-02 .1130E-03
34 191.780 38.76 29.12 .8409E-03 .9409E-04
35 225.607 51.76 37.48 .6539E-03 .7319E-04
36 265.399 69.69 48.30 .5328E-03 .5964E-04
37 312.205 94.78 62.33 .4448E~-03 .4980E-04
38 367.263 130.58 80.55 .2964E-03 .3321E-04
39 432.024 182.87 104.21 .1733E-03 .1945E-04
40 508.198 261.75 134.93 .9411E~-04 .1060E-04
41 597.797 386.19 174.82 .3751E~-04 .4267E-05
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Table E.22 Target Material: Iron (Fe-56)
Angle: 90°
energy x—-section error

(MeV) +error -—-error (b/sx /MeV) (lo)
1 0.899 0.08 0.07 .2350E-01 .2628E-02
2 1.057 0.09 0.08 .2639E-01 .2951E-02
3 1.244 0.11 0.09 .2610E~-01 .2918E-02
4 1.463 0.13 0.11 .2481E~-01 .2774E-02
5 1.722 0.15 0.13 .2475E-01 .2767E~02
6 2.026 0.18 0.15 .2179E-01 .2437E~-02
7 2.383 0.21 0.18 .2124E-01 .2375E-02
8 2.804 0.24 0.21 .2065E~-01 .2309E-02
9 3.299 0.29 0.25 .1868E~01 .2089E-02
10 3.881 0.34 0.30 .1613E-01 .1803E-02
11 4.566 0.40 0.35 .1357E-01 .1517E~02
12 5.373 0.46 0.41 .1138E-01 .1273E-02
13 6.321 0.55 0.48 .8695E~-02 .9723E-03
14 7.436 0.64 0.57 .6893E~-02 .7708E-03
15 8.749 0.76 0.67 .5290E-02 .5916E-03
16 10.293 0.89 0.79 .3797E-02 .4246E-03
17 12.108 1.05 0.93 .2789E~02 .3118E-03
18 14.244 1.23 1.09 .1990E-02 .2225E~03
19 16.758 1.45 1.28 .1580E-02 .1767E-03
20 19.716 1.71 1.51 .1427E-02 .1596E-03
21 23.195 2.01 1.77 .1377E-02 .1540E-03
22 27.288 2.36 2.09 .1230E~-02 .1376E-03
23 32.105 2.78 2.45 .1068E~-02 .1194E-03
24 37.769 3.27 2.89 .9628E-03 .1077E-03
25 44.434 3.87 3.41 .8606E-03 .9629E-04
26 52.275 4.99 4.35 .8243E-03 .9224E-04
27 61.499 6.46 5.56 .7349E-03 .8223E-04
28 72.350 8.38 7.10 .6201E-03 .6940E-04
29 85.115 10.90 9.08 .5472E~-03 .6125E-04
30 100.131 14.22 11.62 .4367E~-03 .4890E-04
31 117.796 18.61 14.88 .3800E-03 .4256E-04
32 138.577 24.46 19.06 .2806E-03 .3145E-04
33 163.023 32.30 24 .45 .2075E-03 .2328E-04
34 191.780 42.92 31.40 .1436E-03 .1613E~04
35 225.607 57.44 40.37 .9341E-04 .1052E-04
36 265.399 77.55 51.95 .5763E-04 .6517E~-05
37 312.205 105.87 66.94 .3449E-04 .3929E-05
38 367.263 146.57 86.35 .1335E-04 .1565E-05
39 432.024 206.62 111.49 .3747E-05 .4878E-06

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.23 Target Material: Iron (Fe-56)
Angle: 150°
energy x-section error

(MeV) +error -—error (b/sx/MeV) (lo)
1 0.895 0.08 06.07 .1629E-01 .18218-02
2 1.057 0.09 0.08 .1720E~-01 .1923E-02
3 1.244 0.11 0.09 .1700E-01 .1901E-02
4 1.463 0.13 0.11 .1783E-01 .1993E-02
5 1.722 0.15 0.13 .1883E-01 .2105E-02
6 2.026 0.18 0.15 .1912E-01 .2137E-02
7 2.383 0.21 0.18 .1655E~-01 .1850E-02
8 2.804 0.24 0.21 .1444E-01 .16158-02
9 3.299 6.29 0.25 .1361E-01 .1522E-02
10 3.881 0.34 0.30 .11298-01 .1263E-02
11 4.566 0.40 0.35 .9663E-02 .1080E-02
12 5.373 0.46 0.41 .7817E-02 .8740E~-03
13 6.321 0.55 0.48 .6458E~02 .7221E-03
14 7.436 0.64 0.57 .5099E-02 .5701E-03
15 8.749 0.76 0.67 .3661E-02 .4094E-03
16 10.293 0.89 0.79 L2627E~-02 .2938E-03
17 12.108 1.05 0.93 .1815E-02 .2030E-03
18 14.244 1.23 1.09 .1237E-02 .1384E~03
19 16.758 1.45 1.28 .9293E~-03 .1040E-03
20 19.716 1.71 1.51 .8356E-03 .9350E-04
21 23.195 2.01 1.77 .7420E~03 .8303E-04
22 27.288 2.36 2.09 .5158E-03 .5774E-04
23 32.105 2.78 2.45 .4777E~-03 .5349E-04
24 37.769 3.27 2.89 .3476E-03 .3893E-04
25 44 .434 3.85 3.39 .2927E-03 .3280E-04
26 52.275 4.73 4.15 .2586E-03 .2898E-04
27 61.499 6.12 5.31 .2319E-03 .2600E-04
28 72.350 7.94 6.78 .1392E-03 .1564E~04
29 85.115 10.32 8.67 .1231E-03 .1384E-04
30 100.131 13.45 11.10 .1020E-03 .1148E-04
31 117.79%e6 17.59 14.22 .6760E-04 .7632E-05
32 138.577 23.10 18.23 .4420E-04 .5015E-05
33 163.023 30.49 23.40 .2963E~-04 .3387E-05
34 191.780 40.46 30.07 .1406E-04 .1645E-05
35 225.607 54.08 38.68 .5741E-05 .71258-06
36 265.399 72.89 49.82 .6457E~05 .7930E-06
37 312.205 99.29 64.25 .4462E-05 .5686E-06
38 367.263 137.06 82.97 .2249E~-05 .3174E-06

39 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 6.0 0.0

a1 0.0 0.0 0.0 0.0 0.0
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Table E. 24 Target Material: Aluminum (Al-27)
Angle: 23°
energy x-section error
(MeV) +error =—error (b/sxr /MeV) (lo)

1 0.899 0.08 0.07 .3456E-01 .3864E-02
2 1.057 0.09 0.08 .3607E-01 .4032E-02
3 1.244 0.11 0.09 .3532E-01 .3948E-02
4 1.463 0.13 0.11 .3641E-01 .4071E-02

5 1.722 0.15 0.13 .3645E~01 .4075E-02
6 2.026 0.18 0.15 .3613E-01 .4040E-02
7 2.383 0.21 0.18 .3510E-01 .3925E-02
8 2.804 0.24 0.21 .3421E-01 .3825E~-02
9 3.299 0.29 0.25 .3305E-01 .3695E~02
10 3.881 0.34 0.30 .3189E-01 .3566E-02
11 4.566 0.40 0.35 .2805E~-01 .3136E-02
12 5.372 0.47 0.41 .2324E-01 .2599E-02
13 6.321 0.55 0.48 .1990E-01 .2225E-02
14 7.436 0.64 0.57 .1827E-01 .2042E-02
15 8.749 0.76 0.67 .1491E-01 .1667E-02
16 10.293 0.89 0.79 .1312E-01 .1467E-02
17 12.108 1.05 0.93 .9937E-02 »,1111E-02
18 14.244 1.23 1.09 .7407E-02 .8282E-03
19 16.758 1.45 1.28 .5614E-02 .6277E-03
20 19.716 1.71 1.51 .4285E-02 .4791E-03
21 23.195 2.01 1.77 .3919E-02 .4383E~-03
22 27.288 2.36 2.09 .3668E-02 .4101E-03
23 32.105 2.78 2.45 .3788E-02 .4236E-03
24 37.769 3.27 2.89 .3942E-02 .4408E-03
25 44.434 3.85 3.39 .3665E-02 .4098E-03
26 52.275 4,53 3.99 .3692E-02 .4129E-03
27 61.499 5.33 4.70 .4455E-02 .4982E-03
28 72.350 6.27 5.52 .4509E-02 .5042E-03
29 85.115 7.38 6.50 .4815E~-02 .5384E-03
30 100.131 8.68 7.64 .5060E-02 .5659E-03
31 117.796 10.22 8.98 .4949E-02 .5534E-03
32 138.577 12.44 10.88 .5175E-02 .5787E-03
33 163.023 16.30 14.03 .5359E-02 .5993E-03
34 191.780 21.45 18.12 .4892E-02 .5470E-03
35 225.607 28.36 23.47 .4442E-02 .4967E-03
36 265.398 37.75 30.45 .3957E-02 .4425E-03
37 312.205 50.59 39.59 .3578E-02 .4001E-03
38 367.263 68.40 51.62 .2829E-02 .3163E-03
39 432.024 93.44 67.46 .1712E-02 .1915E-03
40 508.199 129.32 88.37 .8434E-03 .9437E~04
41 597.797 181.86 116.03 .1707E~-03 .1916E-04
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Table E. 25 Target Material: Aluminum (Al-27)
Angle: 30°
energy x-section errorxr
(MeV) +error -error (b/sr/MeV) (lo)

1 0.899 0.08 06.07 .2420E-01 .2705E-02

2 1.057 0.09 0.08 .2541E-01 .2841E-02

3 1.244 0.11 0.09 .2555E-01 .2856E-02

4 1.463 0.13 0.11 .2268E-01 .2536E-02

5 1.722 0.15 0.13 .2065E-01 .2308E-02

6 2.026 0.18 0.15 .1852E-01 .2070E-02

7 2.383 0.21 0.18 .1574E-01 .1760E-02

8 2.804 0.24 0.21 .1253E-01 .1401E-02

9 3.299 0.29 0.25 .1059E-01 .1184E-02
10 3.881 0.34 0.30 .9529E-02 .1065E-02
11 4.566 0.40 0.35 .8032E-02 .8981E-03
12 5.373 0.46 0.41 .6264E-02 .7004E-03
13 6.321 0.55 0.48 .4253E-02 .4756E-03
14 7.436 0.64 0.57 .3522E-02 .3939E-03
15 8.749 0.76 0.67 .2944E-02 .3292E-03
16 10.293 0.89 0.79 .2382E-02 .2664E-03
17 12.108 1.05 0.93 .1809E-02 .2023E-03
18 14.244 1.23 1.09 .1524E-02 .1704E-03
19 16.758 1.45 1.28 .1219E-02 .1363E-03
20 19.716 1.71 1.51 .1187E-02 .1328E-03
21 23.195 2.01 1.77 .1185E-02 .1326E-03
22 27.288 2.36 2.09 .1072E-02 .1199E-03
23 32.105 2.78 2.45 .1046E-02 .1170E-03
24 37.769 3.27 2.89 .9341E-03 .1045E-03
25 44.434 3.85 3.39 .8403E-03 .9401E-04
26 52.275 4.55 4.01 .8891E-03 .9947E-04
27 61.499 5.89 5.13 .8832E-03 .9881E-04
28 72.350 7.63 6.55 .9128E-03 .1021E-03
29 85.115 9.91 8.39 .8447E-03 .9450E-04
30 100.131 12.92 10.74 .7578E-03 .8479E-04
31 117.796 16.89 13.75 .6850E-03 .7665E-04
32 138.577 22.16 17.64 .5739E~-03 .6423E~-04
33 163.023 29.23 22.65 .5416E-03 .6061E-04
34 191.780 38.76 29.12 .4324E-03 .4841E-04
35 225.607 51.76 37.48 .3715E-03 .4160E-04
36 265.399 69.69 48.30 .2915E-03 .3266E-04
37 312.205 94.78 62.33 .2532E-03 .2837E-04
38 367.263 130.58 80.55 .1595E~-03 .1789E-04
39 432.024 182.87 104.21 .9565E-04 .1076E-04
40 508.198 261.75 134.93 .4812E-04 .5443E-05
41 597.797 386.19 174.82 .2787E-04 .3180E-05
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Table E.26 Target Material: Aluminum (Al-27)
Angle: 90°
energy ¥x-section error

(MeV) +error -—-error (b/sx /MeV) (lo)
1 0.899 0.08 0.07 .9798E-02 .1095E-02
2 1.057 0.09 0.08 .1014E-01 .1134E-02
3 1.244 0.11 0.09 .1035E-01 .1158E-02
4 1.463 0.13 0.11 .9650E-02 .1079E-02
5 1.722 0.15 0.13 .8103E-02 .9060E-03
6 2.026 0.18 0.15 .8468E~-02 .9469E-03
7 2.383 0.21 0.18 .7598E~-02 .8496E-03
8 2.804 0.24 0.21 .5647E-02 .6314E-03
9 3.299 0.29 0.25 .5327E-02 .5956E-03
10 3.881 0.34 0.30 .4269E-02 .4773E-03
11 4.566 0.40 0.35 .3693E-02 .4130E-03
12 5.373 0.46 0.41 .3116E-02 .3484E-03
13 6.321 0.55 0.48 .2327E-02 .2602E-03
14 7.436 0.64 0.57 .1996E-02 .2232E-03
15 8.749 0.76 0.67 .1635E-02 .1828E-03
16 10.293 0.89 0.79 .1163E-02 .1301E-03
17 12.108 1.05 0.93 .9434E-03 .1055E-03
18 14.244 1.23 1.09 .7348E-03 .8222E-04
19 16.758 1.45 1.28 .5436E-03 .6084E-04
20 19.716 1.71 1.51 .5570E-03 .6233E-04
21 23.195 2.01 1.77 .5144E-03 .5758E~04
22 27.288 2.36 2.09 .4868E-03 .5449E~-04
23 32.105 2.78 2.45 .4252E-03 .4760E-04
24 37.769 3.27 2.89 .3967E-03 .4441E-04
25 44.434 3.87 3.41 .3761E-03 .4211E-04
26 52.275 4.99 4.35 .3332E-03 .3732E~-04
27 61.499 6.46 5.56 .3104E-03 .3476E-04
28 72.350 8.38 7.10 .2534E-03 .2840E-04
29 85.115 10.90 9.08 .2281E-03 .2556E~04
30 100.131 14.22 11.62 .2004E-03 .2247E-04
31 117.796 18.61 14.88 .1657E-03 .1859E-04
32 138.577 24 .46 19.06 .1193E-03 .1341E-04
33 163.023 32.30 24 .45 .8494E-04 .9560E~05
34 191.780 42.92 31.40 .5763E-04 .6507E-05
35 225.607 57.44 40.37 .3866E~-04 .4386E-05
36 265.399 77.55 51.95 .2210E-04 .2534E~05
37 312.205 105.87 66.94 .1382E-04 .1608E-05
38 367.263 146.57 86.35 .5634E-05 .6909E-06
39 432.024 206.62 111.49 .2471E-05 .3341E-06

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.27 Target Material: Aluminum (Al-27)
Angle: 150°
enerqgy x—-section error

(MeV) +error -—-error (b/sr /MeV) (lo)
1 0.899 0.08 0.07 .4963E~02 .5549E~-03
2 1.057 0.09 0.08 .5538E~02 .6192E-03
3 1.244 0.11 0.09 .5756E~02 .6437E-03
4 1.463 0.13 0.11 .6351E~-02 .7101E~-03
5 1.722 0.15 0.13 .5571E-02 .6230E~-03
6 2.026 0.18 0.15 .5420E-02 .6060E-03
7 2.383 0.21 0.18 .4959E~02 .5545E-03
8 2.804 0.24 0.21 .4108E-02 .4593E-03
9 3.299 0.29 0.25 .3466E-02 .3876E-03
10 3.881 0.34 0.30 .2812E-02 .3145E-03
11 4.566 0.40 0.35 .2149E-02 .2404E-03
12 5.373 0.46 0.41 .1957E-02 .2189E-03
13 6.321 0.55 0.48 .1762E-02 .1970E-03
14 7.436 0.64 0.57 .1279E-02 .1431E-03
15 8.749 0.76 0.67 .1012E-02 .1132E-03
16 10.293 0.89 0.79 .7801E-03 .8728E-04
17 12.108 1.05 0.93 .6002E~-03 .6717E-04
18 14.244 1.23 1.09 .4606E-03 .5156E-04
19 16.758 1.45 1.28 .3380E~-03 .3785E-~04
20 19.716 1.71 1.51 .3313E-03 .3711E-04
21 23.195 2.01 1.77 .2918E-03 .3268E~-04
22 27.288 2.36 2.09 .2184E-03 .2448E-04
23 32.105 2.78 2.45 .2093E-03 .2346E-04
24 37.769 3.27 2.89 .1595E-03 .1790E-04
25 44 .434 3.85 3.39 .1437E~03 .1613E-04
26 52.275 4.73 4.15 .1356E-03 .1523E-04
27 61.499 6.12 5.31 .1013E-03 .1139E-04
28 72.350 7.94 6.78 .8981E-04 .1010E-04
29 85,115 10.32 8.67 .T777E-04 .8759E-05
30 100.131 13.45 11.10 .5934E-04 .6698E-05
31 117.796 17.59 14.22 L4142E-04 .4695E-05
32 138.577 23.10 18.23 .3619E-04 .4110E-05
33 163.023 30.49 23.40 .1935E-04 .2227E~05
34 191.780 40.46 30.07 .1081E~-04 .1271E-05
35 225.607 54,08 38.68 .1325E-04 .1544E~-05
36 265.399 72.89 49,82 .5434E-05 .6683E-06
37 312.205 89.29 64.25 .3159E~05 .4122E-06
38 367.263 137.06 82.97 .1898E-05 .2686E-06

39 0.0 0.0 0.0 0.0 6.0

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.28 Target Material: Carbon (C-12)
Angle: 23° ‘
energy x—-section error
(MeV) +error -—-error (b/sr/MeV) (lo)

1 0.899 0.08 0.07 .1232E-01 .1377E-02
2 1.057 0.09 0.08 .1323E-01 .1479E-02
3 1.244 0.11 0.09 .1387E-01 .1551E~02
4 1.463 0.13 0.11 .1404E-01 .1570E-02
5 1.722 0.15 0.13 .1432E-01 .1601E-02
6 2.026 0.18 0.15 .1396E-01 .1561E-02
7 2.383 0.21 0.18 .1344E-01 .1502E-02
8 2.804 0.24 0.21 .1290E-01 .1443E-02
9 3.299 0.29 0.25 .1193E-01 .1334E~-02
10 3.881 0.34 0.30 .1184E-01 .1324E-02
11 4.566 0.40 0.35 .9967E~-02 .1114E-02
12 5.372 0.47 0.41 .7919E~-02 .8855E~03
13 6.321 0.55 0.48 .7661E-02 .8566E~03
14 7.436 0.64 0.57 .6222E-02 .6958E-03
15 8.749 0.76 0.67 .5373E-02 .6008E~-03
16 10.293 0.89 0.79 .4155E-02 .4647E-03
17 12.108 1.05 0.93 .3510E~-02 .3925E-03
18 14.244 1.23 1.09 .2499E-02 .2794E~03
19 16.758 1.45 1.28 .1931E-02 .2160E~03
20 19.716 1.71 1.51 .1747E-02 .1954E-03
21 23.195 2.01 1.77 .1549E-02 .1732E-03
22 27.288 2.36 2.09 .1409E~02 .1576E-03
23 32.105 2.78 2.45 .1428E-02 .1597E-03
24 37.769 3.27 2.89 .1493E-02 .1669E-03
25 44,434 3.85 3.39 .1565E-02 .1751E-03
26 52.275 4,53 3.99 .1583E-02 .1770E-03
27 61.499 5.33 4.70 .1727E-02 .1931E-03
28 72.350 6.27 5.52 .1937E-02 .2167E-03
29 85.115 7.38 6.50 .2136E-02 .2389E-03
30 100.131 8.68 7.64 .2210E-02 .2472E-03
31 117.796 10.22 8.98 .2176E-02 .2434E-03
32 138.577 12.44 10.88 .2476E~-02 .2769E-03
33 163.023 16.30 14.03 L2422E-02 .2708E~03
34 191.780 21.45 18.12 .2312E-02 .2585E~03
35 225.607 28.36 23.47 .2013E~-02 .2251E-03
36 265.398 37.75 30.45 .1902E~-02 .2127E-03
37 312.205 50.59 39.59 .1789E-02 .2001E-03
38 367.263 68.40 51.62 .1486E-02 .1663E-03
39 432.024 93.44 67.46 .8888E-03 .9943E~-04
40 508.199 129.32 88.37 .4844E~03 .5422E-04
41 597.797 181.86 116.03 .1012E-03 .1138E-04
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Table E.29 Target Material: Carbon (C-12)
Angle: 30°
enexgy x—-gection error
(MeV) +error =—error (b/8sx /MeV) (lo)

1 0.899 0.08 0.07 .1046E-01 .1169E~-02

2 1.057 0.09 0.08 .9801E-02 .1096E-02

3 1.244 0.11 0.09 .1056E-01 .1181FE-02

4 1.463 0.13 0.11 .9026E-02 .1009E-02

5 1.722 0.15 0.13 .8683E-02 .9709E-03

6 2.026 0.18 0.15 .7372E-02 .8243E-03

7 2.383 0.21 0.18 .5981E-02 .6688E-03

8 2.804 0.24 0.21 .4529E-02 .5064E~-03

9 3.299 0.29 0.25 .3325E-02 .3718E-03
10 3.881 0.34 0.30 .2668E-02 '.2984E-03
11 4.566 0.40 0.35 .2182E-02 .2440E-03
12 5.373 0.46 0.41 .1729E-02 .1934E-03
13 6.321 0.55 0.48 .1061E-02 .1187E-03
14 7.436 0.64 0.57 .8162E-03 .9132E-04
15 8.749 0.76 0.67 .8673E-03 .9703E-04
16 10.293 0.89 0.79 .6793E-03 .7600E~-04
17 12.108 1.05 0.93 .5737E-03 .6420E-04
18 14.244 1.23 1.09 .4620E-03 .5170E-04
19 16.758 1.45 1.28 .4101E-03 .4590E-04
20 19.716 1.71 1.51 .4096E-03 .4585E-04
21 23.195 2.01 1.77 .4191E-03 .4691E-04
22 27.288 2.36 2.09 .3605E-03 .4036E-04
23 32.105 2.78 2.45 .3452E-03 .3865E-04
24 37.769 3.27 2.89 .3132E-03 .3507E-04
25 44.434 3.85 3.39 .2780E-03 .3114E-04
26 52.275 4.55 4.01 .2959E-03 .3314E-04
27 61.499 5.89 5.13 .2710E-03 .3035E-04
28 72.350 7.63 6.55 .2747E~-03 .3077E-04
29 85.115 9.91 8.39 .2707E-03 .3032E~-04
30 100.131 12.92 10.74 .2545E-03 .2851E-04
31 117.79%6 16.89 13.75% .2354E~-03 .2637E-04
32 138.577 22.16 17.64 .2085E-03 .2337E-04
33 163.023 29.23 22.65 .1700E-03 .1906E-04
34 191.780 38.76 29.12 .1598E-03 .1792E~-04
35 225.607 51.76 37.48 .1331E-03 .1494E-04
36 265.399 69.69 48.30 .1081E-03 .1214FE-04
37 312.205 94.78 62.33 .9117E-04 .1025E-04
38 367.263 130.58 80.55 .6479E-04 .7300E-05
38 432.024 182.87 104.21 .4032E-04 .4564E-05
40 508.198 261.75 134.93 .2799E~-04 .3185E-05
41 597.7987 386.19 174.82 .1273E-04 .1478E-05
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Table E.30 Target Material: Carbon (C-12)
Angle: 90°
energy x~gection error

(MeV) +error —error (b/8xr /MeV) (lo)
1 0.899 0.08 0.07 .2441E-02 .2730E-03
2 1.057 0.09 0.08 .2732E-02 .3055E-03
3 1.244 0.11 0.09 .2549E-02 .2851E-03
4 1.463 0.13 0.11 .2198E-02 .2458E-03
5 1.722 0.15 0.13 .2224E-02 .2487E-03
6 2.026 0.18 0.15 .2008E-02 .2246E-03
7 2.383 0.21 0.18 .1590E-02 .1779E-03
8 2.804 0.24 0.21 .1445FK-02 .1616E-03
9 3.299 0.29 0.25 .1134E-02 .1269E-03
10 3.881 0.34 0.30 .8557E-03 .9572E-04
11 4.566 0.40 0.35 .6568E-03 .7349E~-04
12 5.373 0.46 0.41 .6269E-03 .7014E-04
13 6.321 0.55 0.48 .5503E-03 .6158E~-04
14 7.436 0.64 0.57 .4883E-03 .5465E-04
15 8.749 0.76 0.67 .4330E-03 .4847E-04
16 10.293 0.89 0.79 .3456E-03 .3869E-04
17 12.108 1.05 0.93 .2188E-03 .2452E-04
18 14.244 1.23 1.09 .1814E-03 .2034E-04
19 16.758 1.45 1.28 .1417E-03 .1590E-04
20 19.716 1.71 1.51 .1500E-03 .1683E-04
21 23.195 2.01 1.77 .1357E-03 .1523E-04
22 27.288 2.36 2.09 .1371E-03 .1538E-04
23 32.105 2.78 2.45 .1076E-03 .1208E-04
24 37.769 3.27 2.89 .1071E-03 .1203E~-04
25 44 .434 3.87 3.41 .1005E~03 .1129E~-04
26 52.275 4.99 4.35 .9265E~04 .1041E-04
27 61.499 6.46 5.56 .8428E~-04 .9479E-05
28 72.350 8.38 7.10 .6999E-04 .7881E-05
29 85.115 10.90 9.08 .6952E-04 .7829E-05
30 100.131 14.22 11.62 .5374E-04 .6064E-05
31 117.7%6 18.61 14.88 .4680E-04 .5288E-05
32 138.577 24.46 19.06 .3227E-04 .3663E-05
33 163.023 32.30 24 .45 .2293E-04 .2619E-05
34 191.780 42.92 31.40 .1381E-04 .1599E~-05
35 225.607 57.44 40.37 .9737E-05 .1143E-05
36 265.399 77.55 51.95 .5710E-05 .6920E~06
37 312.205 105.87 66.94 .3330E-05 .4245E-06
38 367.263 146.57 86.35 .1965E-05 .2698E-06

39 0.0 0.0 0.0 0.0 0.0

40 0.0 6.0 0.0 0.0 0.0

41 0.0 0.0 0.0 0.0 0.0
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Table E.31 Target Material: Carbon (C-12)
Angle: 150°
enerqgy x-section error

(MeV) +error -—-error (b/sx /MeV) (lo)
1 0.899 0.08 0.07 .1440E-02 .1611E-03
2 1.057 6.09 0.08 .1509E-02 .1687E-03
3 1.244 0.11 0.09 L1737E-02 .1943E-03
4 1.463 0.13 0.11 .1666E-02 .1864E-03
5 1.722 0.15 0.13 .1814E-02 .2029E-03
6 2.026 0.18 0.15 .1867E-02 .2088E-03
7 2.383 0.21 0.18 .1522E-02 .1702E-03
8 2.804 0.24 0.21 .1323E-02 .1480E-03
9 3.299 0.29 0.25 .1132R-02 .1266E-03
10 3.881 0.34 0.30 .9109E-03 .1019E-03
11 4.566 0.40 0.35 .5161E~03 .5776E-04
12 5.373 0.46 0.41 .4975E-03 .5568E-04
13 6.321 0.55 0.48 .3886E-03 .4350E-04
14 7.436 0.64 0.57 .3497E-03 .3916E~-04
15 8.749 0.76 0.67 .2242E-03 .2512E-04
16 10.293 0.89 0.79 .1892E~-03 .2121E-04
17 12.108 1.05 0.93 .2094E-03 .2347TE-04
18 14.244 1.23 1.09 .9102E-04 .1023E-04
19 16.758 1.45 1.28 .8278E~04 .9311E-05
20 19.716 1.71 1.51 .1042E~-03 .1170E-04
21 23.195 2.01 1.77 .8188E-04 .9210E-05
22 27.288 2.36 2.09 .6082E-04 .6855E-05
23 32.1056 2.78 2.45 .54608-04 .6160E-05
24 37.769 3.27 2.89 .3533E-04 .4005E-05
25 44.434 3.85 3.39 .4559E-04 .5153E~05
26 52.275 4.73 4.15 .2941E-04 .3344E-05
27 61.499 6.12 5.31 .3439E-04 .3900E-05
28 72.350 7.94 6.78 .2230E-04 .2548E-05
29 85.115 10.32 8.67 .1475E~04 .1704E-05
30 100.131 13.45 11.10 .1342E-04 .1555E-05
31 117.796 17.59 14.22 .8760E~-05 .1034E-05
32 138.577 23.10 18.23 .8632E-05 .1019E~-05
33 163.023 30.49 23.40 .5435E-05 .6611E-06
34 1%91.780 40.46 30.07 .3154E-05 .4047E-06
35  225.607 54.08 38.68 .4941E-05 .6057E-06
36 265.399 72.89 49.82 .3368E-05 .4288E-06
37 312.205 99.29 64.25 .4299E-06 .8766E-07

38 0.0 0.0 0.0 0.0 0.0

39 0.0 0.0 0.0 0.0 0.0

40 0.0 0.0 0.0 0.0 0.0

41 0.0 0.0 6.0 0.0 0.0




APPENDIX F

Tables of Calculated Data:
Double Differential Neutron Production Cross Sections

for 590 MeV Protons
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Target Material: Uranium (U-238)

x—-section

(b/st /MeV)
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Angle: 0 - 5°

energy yield
(MeV) (1/sx/MeV)
5000E 02 1.0140E-03
5000E 02 3.0100E-04
5000E 02 1.2670E-03
5000E 02 1.7900E-03
7500E 02 1.3620E-03
2500E 02 1.1410E-03
O000E 01 1.5840E-03
0000E 01 2.0600E-03
0000E 01 1.8226E-03
5000E 01 3.3378E-03
5000E 01 3.6079E-03
7500E 01 7.9420E-03
2500E 01 1.8587E-02
OO00OE 00 3.3636E-02
0000E 00 5.3771E-02
0000E 00 1.0213E-01
5000E 00 1.4147E-01
5000E 00 1.9783E-01
7500E 00 2.2288E-01
2500E 00 2.3789E-01
.0000E-01 2.1502E-01
.0000E-01 2.3349E-01
.0000E-01 1.9882E-01
.5000E-01 1.8764E-01
.5000E-01 1.6394E-01
.7500E-01 1.6339E-01
.5000E-02 9.4000E-02
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.3466E-04
.2842E-05
.4178E-04
.4929E-04
.2527E-04
.8929E-04
.3280E-04
.9316E-04

.9829E-04
.1232E-04
.7601E-04
.3117E-03
.8040E-03
.8241E-03
.4246E-03
.7268E-03
.4878E-03
.5079E-03
.5181E-03
.7553E-03
.8817E-03
.6006E-02
.6116E-03
.6559E-02
.6366E-02
.2190E-02
.0911E-02

.8747E-03
.5649E-04
.3424E-03
.3093E-03
.5181E-03
.1095E-03
.9285E-03
.8085E-03

W oNNN N W N g

.3696E-03
.1710E-03
.6703E-03
.4683E-02
.4364E-02
.2186E-02
.9412E-02
.8882E-01
.6155E-01
.6575E-01
.1206E-01
.3981E-01
.9753E-01
.3168E-01
.6758E-01
.4691E-01
.0309E-01
.0208E-01
.7379E-01

= W W Ww W ok W e w0 W = OO W

2.4896E-04
1.3467E-04
2.6212E-04
2.7600E-04
4.1649E-04
3.4996E-04
6.1528E-04
9.1176E-04

7.3636E-04
1.3169E-03
1.2498E-03
2.4250E-03
3.3352E-03
5.2212E-03
4.4826E-03
6.8901E-03
8.2970E-03
1.2032E-02
1.5748E-02
1.8036E-02
1.6420E-02
2.9592E-02
1.5921E-02
3.0615E-02
3.0258E-02
5.9512E-02
2.0172E-02




Table F.2
Angle: 5 - 10°
energy yield
(MeV) (1/s8r/MeV)
5.5000E 02 9.0000E-04
4.5000E 02 1.7470E-04
3.5000E 02 3.1770E-04
2.5000E 02 5.8240E-04
1.7500E 02 1.0170E-03
1.2500E 02 1.2600E-03
9.0000E 01 1.2440E-03
7.0000E 01 1.6680E-03
5.0000E 01 2.3566E-03
3.5000E 01 2.8698E-03
2.5000E 01 3.9339E-03
1.7500E 01 6.7930E-03
1.2500E 01 1.6811E-02
9.0000E 00 3.4720E-02
7.0000E 00 5.7230E-02
5.0000E 00 9.6880E~02
3.5000E 00 1.4521E-01
2.5000E 00 1.9684E-01
1.7500E 00 2.2294E-01
1.2500E 00 2.2950E-01
9.0000E~-01 2.3092E-01
7.0000E-01 2.2298E-01
5.0000E-01 2.0943E-01
3.5000E-01 2.0357E-01
2.5000E-01 1.7987E-01
1.7500E-01 1.3170E-01
7.5000E-02 9.7560E-02

6.2460E-05
3.1324E-05
3.4947E-05
5.4454E-05
9.6005E-05
1.0861E-04
1.8424E-04
2.0616E-04
2.8296E-04
4.0142E-04
4.3591E-04
7.7059E-04
9.5696E~04
1.6333E-03
1.6744E-03
2.1584E-03
3.6129E-03
4.0695E-03
6.4152E-03
4.8853E-03
9.3577E-03
8.0833E-03
8.4420E-03
1.3484E-02
1.3247E-02
5.6499E-03
7.4606E-03

Target Material: Uranium (U-238)

x—-section

(b/sx /MeV)

1.6639E-03
3.2298E~-04
5.8736E-04
1.0767E-03
1.8802E-03
2.3295E-03
2.2999E-03
3.0838E-03
4.3569E-03
5.3058E~03
7.2730E-03
1.2559E-02
3.1080E-02
6.4190E-02
1.0581E-01
1.7911E-01
2.6846E-01
3.6392E-01
4.1217E-01
4.2430E-01
4.2692E-01
4.1225E-01
3.8719E-01
3.7636E-01
3.3254E-01
2.4349E-01
1.8037E-01
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1548E-04

.7911E-05
.4610E-05
.0068E-04
.7749E-04

-

0080E-04

.4062E-04
.8116E~-04
.2313E-04
.4215E-04
.0590E-04
.4247E-03
.7692E-03
.0197E-03
.0956E-03
.9905E-03
.6796E-03
.5237E-03
.1861E-02
.0319E-03
.7301E-02
.4944E-02
.5608E-02
.4930E-02
.4490E-02
.0446E-02
.3793E-02




Table F.3

Angle:

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

7.4070E-04
1.5640E-04
3.6400E-04
6.0340E-04
9.1310E-04
9.8980E-04
1.3090E-03
1.6120E-03
2.1236E-03
3.1718E-03
4.3999E-03
7.9880E-03
1.6233E-02
3.4190E-02
5.8140E-02
9.6840E-02
1.4061E-01
1.8559E-01
2.2433E-01
2.2663E-01
2.2147E-01
2.2734E-01
2.2442E-01
1.7499E-01
1.8641E-01
1.5086E-01
1.1111E-01

4.9331E-05
2.1708E-05
3.0867E-05
4.5557E-05
7.5057E-05
7.9184E-05
1.5027E-04
1.5653E-04
1.8152E-04
3.4836E~-04
3.9635E-04
6.5976E-04
6.8540E-04
1.3897E-03
1.4671E-03
1.7036E-03
2.2207E-03
2.6075E-03
4.2951E-03
4.2030E-03
6.4913E-03
6.8933E-03
7.6003E-03
5.7880E-03
1.2017E-02
1.2308E-02
7.6356E-03

Target Material: Uranium (U-238)
10 - 15°

Xx-gection

(b/sx /MeV)

1.3694E-03
2.8915E-04
6.7296E-04
1.1156E-03
1.6881E-03
1.8299E-03
2.4201E-03
2.9803E-03
3.9261E-03
5.8641E-03
8.1345E-03
1.4768E-02
3.0012E-02
6.3210E-02
1.0749E-01
1.7904E-01
2.5996E-01
3.4312E-01
4.1474E-01
4.1899E-01
4.0945E-01
4.2031E-01
4.1491E-01
3.2353E-01
3.4463E-01
2.7891E-01
2.0542E-01

9.1202E-05
4.0134E-05
5.7067E-05
8.4225E-05
1.3876E-04
1.4640E-04
2.7782E-04
2.8938E-04
3.3559E-04
6.4405E-04
7.3277E-04
1.2198E-03
1.2672E-03
2.5692E-03
2.7124E-03
3.1496E-03
4.1057E-03
4.8207E-03
7.9408E-03
7.7706E-03
1.2001E-02
1.2744E-02
1.4051E-02
1.0701E-02
2.2217E-02
2.2755E-02
1.4117E-02




Table F.4
Angle: 15 - 20°

energy yvield

(MeV) (1/8x/MeV)
5.5000E 02 4.0680E-04
4.5000E 02 3.1710E-04
'3.5000E 02 2.1600E-04
2.5000E 02 5.8140E-04
1.7500E 02 8.3650E-04
1.2500E 02 1.0020E-03
9.0000E 01 1.3100E-03
7.0000E 01 1.4360E-03
5.0000E 01 2.1146E-03
3.5000E 01 3.0208E-03
2.5000E 01 4.0959E-03
1.7500E 01 7.5750E-03
1.2500E 01 1.689%94E-02
9.0000E 00 3.2978E-02
7.0000E 00 5.6420E-02
5.0000E 00 9.8500E~02
3.5000E 00 1.4650E-01
2.5000E 00 1.9089E-01
1.7500E 00 2.2000E-01
1.2500E 00 2.3883E-01
9.0000E-01 2.3468E-01
7.0000E-01 2.1444E-01
5.0000E-0]1 2.1733E-01
3.5000E~-01 1.9478E-01
2.5000E-01 1.8487E-01
1.7500E-01 1.4549E-01
7.5000E-02 1.1102E-01

error

(1o)

2.9696E-05
3.1298E-05
2.2831E-05
3.6512E-05
5.5042E-05
6.5030E-05
1.2995E~-04
1.2938E-04
1.4587E-04
2.3331E-04
2.4842E-04
4.9580E-04
5.5485E-04
1.3138E-03
1.1133E-03
1.4358E-03
2.2570E-03
2.7081E-03
3.8479E-03
4.4772E-03
6.4899E-03
5.4139E-03
6.8903E-03
8.4049E-03
9.3202E-03
1.1687E-02
6.8032E-03

Target Material: Uranium (U-238)

x-section

(b/sx/MeV)

7.5209E-04
5.8625E-04
3.9934E-04
1.0749E-03
1.5465E-03
1.8525E-03
2.4219E-03
2.6549E-03
3.9095E-03
5.5849E-03
7.5725E~-03
1.4005E-02
3.1234E-02
6.0970E-02
1.0431E-01
1.8211E-01
2.7085E-01
3.5292E-01
4.0674E-01
4.4155E-01
4.3388E-01
3.9646E-01
4.0180E-01
3.6011E-01
3.4179E-01
2.6898E-01
2.0525E-01
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5.4903E-05
5.7863E-05
4.2210E-05
6.7503E-05
1.0176E-04
1.2023E-04
2.4025E-04
2.3920E-04
2.6968E-04
4.3134E-04
4.5927E-04
9.1664E-04
1.0258E-03
2.4290E-03
2.0583E-03
2.6546E-03
4.1727E~-03
5.0067E-03
7.1140E-03
8.2774E-03
1.1999E-02
1.0009E-02
1.2739E-02
1.5539E-02
1.7231E-02
2.1607E-02
1.2578E-02




Table F.5

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E O1
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 0O
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-0L
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x /MeV)

.0650E-04
.6300E-04
.7700E-04
.2800E-04
.6570E-04
.8960E-04
.8420E-04
.4270E-03
.9146E-03
.2138E-03
.4339E-03
.5560E-03
.6665E-02
.4330E-02
.6410E-02
.7090E-02
.4361E-01
.8932E-01
.2201E-01
.2931E-01
.3780E-01
.2708E-01
.2250E-01
.0792E-01
.6977E-01
.5698E-01
.1233E-01
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1.2503E-05
2.1490E-05
1.5293E-05
2.8077E-05
5.3522E-05
5.7991E-05
9.7829E-05
1.2472E-04
1.1101E-04
1.8950E-04
2.4793E-04
4.8580E-04
5.2772E-04
1.0644E-03
1.0039E-03
1.5270E-03
2.2457E-03
2.4274E-03
3.8348E-03
3.9854E-03
7.1766E-03
5.7294E-03
6.4806E-03
9.3535E-03
7.5983E-03
1.0813E-02
6.4727E-03

Target Material: Uranium (U-238)
Angle: 20 - 25°

x-s8ection

(b/sxr /MeV)

.9690E-04
.7111E-04
.2724E-04
.9129E-04
.4156E-03
.8296E-03
.8196E-03
.6382E-03
.5397E-03
.0930E-03
.1974E-03
.3970E-02
.0810E-02
.3469E-02
.0429E-01
.7950E-01
.6551E-01
.5001E-01
.1045E-01
.2395E-01
.3964E-01
.1983E-01
.1136E-01
.8440E-01
.1387E-01
.9022E-01
.0768E-01

NN W W SRR R D WN W R 0 R W N e e oad W O

2.3116E-05
3.9730E-05
2.8273E-05
5.1908E-05
9.8952E-05
1.0721E-04
1.8087E-04
2.3058E-04
2.0524E-04
3.5034E-04
4.5837E-04
8.9814E-04
9.7565E-04
1.9678E-03
1.8560E-03
2.8232E-03
4.1518E-03
4.4878E-03
7.0897E-03
7.3682E-03
1.3268E-02
1.0592E-02
1.1981E-02
1.7293E-02
1.4048E-02
1.9991E-02
1.1967E-02




Table F.b

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00

7.0000E 00
5.0000E 00
3.5000E 0O
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(l/s8x/MeV)

1.5910E-05
2.1370E-04
2.2620E~-04
3.4240E-04
5.5610E-04
8.8260E-04
1.2310E-03
1.5010E-03
1.9236E-03
2.3138E-03
4.3899E-03
7.3310E-03
1.6441E-02
3.3641E-02

5.8130E-02
9.7920E-02
1.4533E-01
1.9151E-01
2.2242E-01
2.2861E-01
2.3338E-01
2.2774E-01
2.1753E-01
2.0016E-01
1.7369E-01
1.5245E-01
1.1388E-01

3.0308E-06
1.3527E-05
1.1808E-05
1.6743E-05
2.9473E-05
3.1067E-05
6.9305E-05
8.8709E-05
7.6922E-05
1.3110E-04
1.8968E-04
2.7917E-04
3.6696E-04
6.7400E-04

7.9839E-04
1.0084E-03
1.6978E-03
1.9204E-03
3.2065E-03
2.8568E-03
5.1320E-03
4.7826E-03
4.4806E-03
6.5271E-03
6.5426E-03
7.9845E-03
4.4870E-03

Target Material: Uranium (U-238)
Angle: 25 - 35°

x-section

(b/sr/MeV)

.9414E-05
.9509E-04
.1820E-04
.3303E-04
.0281E-03
.6317E-03
.2759E-03
.7750E-03
.5564E-03
.2778E-03
.1160E-03
.3554E-02
.0396E-02
.2195E-02

W = 0w NN~ =R W N

.0747E-01
.8103E-01
.6869E-01
.5406E-01
.1121E-01
.2265E-01
.3147E-01
.2105E-01
.0217E-01
.7006E-01
.2112E-01
.8185E-01
.1054E-01
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.6034E-06
.5009E-05
.1830E-05
.0855E~-05
.4490E-05
.7438E-05
.2813E-04
.6401E-04
.4221E-04
.4237E-04
.5069E~-04
.1613E-04
.7843E-04
.2461E-03

.4761E-03
.8644E-03
.1389E-03
.5504E-03
.9282E-03
.2816E-03
.4881E-03
.8420E-03
.2838E-03
.2067E-02
.2096E-02
.4762E-02
.2956E-03




7.5000E-02

1.0614E-01

Table F.7 Target Material:
Angle: 35 - 40°

enexgy yield

(MeV) (1/8x/MeV)
5.5000E 02 1.1350E-06
4.5000E 02 5.5620E-05
3.5000E 02 2.1570E-04
2.5000E 02 2.8830E-04
1.7500E 02 4.6540E-04
1.2500E 02 7.9920E-04
9.0000E 01 1.0100E-03
7.0000E 01 1.2660E-03
5.0000E 01 1.8116E-03
3.5000E 01 2.3608E-03
2.5000E 01 3.7889E-03
1.7500E 01 7.0080E-03
1.2500E 01 1.6414E-02
9.0000E 00 3.4520E-02
7.0000E 00 5.6010E-02
5.0000E 00 9.7930E-02
3.5000E 00 1.4344E-01
2.5000E 00 1.8997E-01
1.7500E 00 2.2045E-01
1.2500E 00 2.2663E-01
9.0000E-01 2.2980E-01
7.0000E-01 2.2507E-01
5.0000E-01 2.1474E-01
3.5000E-01 2.0358E-01
2.5000E-01 1.7421E-01
1.7500E-01 1.4986E-01

B 0 NN e W W N Y0 W Y N0 W e o

Uranium (U-238)

.1350E-06
.6711E-06
.5897E-05
.7269E-05
.0903E-05
.6114E-05
.7468E-05
.5707E-05
.6709E-05
.6149E-04
.8528E-04
.8931E-04
.3076E-04
.2614E-04
.0449E-04
.2250E-03
.8185E-03
.1513E-03
.3217E-03
.2657E-03
.3346E-03
.2385E-03
.8101E-03
.8230E-03
.0376E-03
.3559E-03
.9773E-03

x~-s8ection

(b/sx /MeV)

2.0984E-06
1.0283E-04
3.9879E-04
5.3301E-04
8.6043E-04
1.4776E-03
1.8673E-03
2.3406E-03
3.3493E-03
4.3647E-03
7.0049E-03
1.2956E-02
3.0346E-02
6.3821E-02
1.0355E-01
1.8105E-01
2.6519E-01
3.5122E-01
4.0757E-01
4.1899E-01
4.2485E-01
4.1611E-01
3.9701E-01
3.7638E-01
3.2208E-01
2.7706E-01
1.9623E-01

O FH +H H © U W O O W W N NN W N == oUW N =N

.0984E-06
.6031E-05
.9390E-05
.1927E-05
.7133E-05
.5255E-05
.2473E-04
.3997E-04
.7880E-04
.9856E-04
.4254E-04
.1975E-04
.9639E-04
.5274E-03
.6722E-03
.2648E-03
.3621E-03
.9774E-03
.1411E-03
.0376E-03
.8626E-03
.6850E-03
.8929E-03
.4463E-02
.3011E-02
.5448E-02
.2021E-03




Table F.8

NN W N W =N W

energy

(MeV)

00
00
00
00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

= oo N NN NN -

yield

(1/8c /MeV)

O OO W = 0w N = O RN

0.0000

.8590E-05
.0030E-04
.6170E-04
.3820E-04
.5050E~-04
.71820E-04
.2670E-03
.7006E-03
.3878E-03
.4989E-03
.6760E-03
.6154E-02
.3643E-02
.6370E-02
.7610E-02

.4411E-01
.8983E-01
.1948E-01
.2762E-01
.2544E-01
.2503E-01
.1413E-01
.9528E-01
.7060E-01
.5224E-01
.0887E-01

Target Material:
Angle: 40 - 50°
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Uranium (U-238)

0.0000

.0952E-06
.8104E-06
.3137E-05
.8536E-05
.2898E-05
.8421E-05
.0933E-05
.9333E-05
.1060E~-04
.1823E-04
.4287E-04
.0268E-04
.3741E-04
.3101E-04
.3226E-04

.6095E-03
.9155E~-03
.9796E-03
.7994E-03
.5343E-03
.4709E-03
.0206E~-03
.6979E-03
.4780E-03
.4257E-03
.9484E-03

x—

section

(b/sx/MeV)
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0.0000

.4369E-05
.8543E-04
.8383E-04
.1014E-04
.2026E-03
.8085E-03
.3424E-03
.1441E-03
.4147E-03
.4688E-03
.2343E-02
.9865E-02
.2199E-02
.0422E-01
.8046E-01

.6643E-01
.5096E-01
.0577E-01
.2082E-01
.1679E-01
.1604E-01
.9588E-01
.6103E-01
.1541E-01
.8146E-01
.0128E-01
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0.0000

.7225E-06
.2591E-05
.4288E-05
.4269E-05
.2333E-05
.9520E-05
.4166E~-05
.0969E-04
.0447E-04
.1859E-04
.4901E-04
.5960E-04
.1784E-03
.3515E-03
.7236E~-03

.9756E-03
.5414E-03
.5087E-03
.1756E-03
.3830E-03
.2657E-03
.4332E-03
.0534E-02
.0128E-02
.3729E-02
.2999E-03




Uranium (U-238)

X—

section

(b/st /MeV)

Table F.9 Target Material:
Angle: 50 - 65°

energy yvield

(MeV) (1/8x/MeV)
5.5000E 02 0.0000
4.5000E 02 3.2860E-06
3.5000E 02 3.0390E-05
2.5000E 02 1.5010E-04
1.7500E 02 3.4010E-04
1.2500E 02 6.1500E-04
9.0000E 01 8.1870E-04
7.0000E 01 1.0750E-03
5.0000E 01 1.4836E-03
3.5000E 01 2.0258E-03
2.5000E 01 3.2219E-03
1.7500E 01 6.1940E-03
1.2500E 01 1.5696E-02
9.0000E 00 3.2468E-02
7.0000E 00 5.6600E-02
5.0000E 00 9.6110E-02
3.5000E 00 1.4290E-01
2.5000E 00 1.8716E-01
1.7500E 00 2.1795E-01
1.2500E 00 2.2389E-01
9.0000E-01 2.2572E-01
7.0000E-01 2.2288E-01
5.0000E-01 2.1404E-01
3.5000E-01 1.9371E-01
2.5000E-01 1.7028E-01
1.7500E-01 1.5141E-01
7.5000E-02 1.0845E-01
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0.0000

.8656E-07
.7381E-06
.2742E-06
.3400E-05
.9372E-05
.6596E-05
.5797E~-05
.5384E-05
.1233E-05
.6261E-05
.6661E-04
.5806E-04
.8243E-04
.2035E-04
.3448E~-04
.4625E-03
. 7009E-03
.8429E-03
.4688E-03
.3348E-03
.9802E-03
.7975E-03
.4284E-03
.7053E-03
.6206E-03
.3823E-03

NN W W W R e R W N RN =W NNy 0NN O

0.0000

.0752E-06
.6185E-05
. 7750E-04
.2878E-04
.1370E-03
.5136E-03
.9875E-03
.7429E-03
.7454E-03
.9566E-03
.1451E-02
.9019E-02
.0027E-02
.0464E-01
.7769E-01
.6419E-01
.4602E-01
.0295E-01
.1393E-01
.1731E-01
.1206E-01
.9572E-01
.5813E-01
.1481E-01
.7993E-01
.0050E-01
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0.0000

.6391E-06
.0623E-06
.1600E-05
.4774E-05
.5816E-05
.7658E-05
.6182E-05
.3905E-05
.3170E-04
.7797E-04
.0803E-04
.7711E-04
.9192E-04
.1469E-03
.5428E-03
.7039E-03
.1446E-03
.2559E-03
.5642E-03
.0142E-03
.3586E-03
.0208E-03
.0036E-02
.6992E-03
.2240E-02
.2531E-03




Tabl

e F.10

energy
(MeV)

yield
(1/8x/MeV)

10

Target Material: Uranium (U-238)
Angle: 65 - 80°

x-section
(b/st /MeV)
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0l
01
0l
01
0l
01
00
00
00
00
00
00
.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

0.0000

0.0000
.3590E-06
.0200E-05
.5210E-04
. 7140E-04
.9810E-04

o W =R s

.1240E-04
.2146E-03
.8344E-03
.9209E-03
.0140E-03
.4367E-02
.1887E-02
.3689E-02
.5310E-02
.4423E-01
.8302E-01
.1359E-01
.2803E-01
.3058E-01
.1810E-01
.0042E-01
.8427E-01
.7247E-01
.4659E-01
.9480E-02
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0.0000
9.8382E-07
2.9105E-06
7.6963E-06
1.1402E-05
2.4462E-05

3.3308E-05
4.1885E~05
6.2954E-05
8.9606E~-05
1.5769E-04
2.0007E-04
4.0351E-04
4.7609E-04
.9522E-04
1.0963E-03
1.2568E-03
1.7508E~-03
1.9471E-03
2.8188E-03
2.8576E-03
2.6580E-03
3.8017E-03
3.9525E-03
4

2

[o)]

.4373E-03
.5533E-03

0.0000
8.0589E-06
7.4322E-05
2.8120E-04
6.8664E-04
.1058E-03

-

.5020E-03
.2456E-03
.3915E-03
.4002E-03
.1119E-02
.6562E-02
.8953E-02
.9260E-02
.7621E-01
.6665E-01
.3837E-01
.9489E-01
.2158E-01
.2630E-01
.0322E-01
.7054E-01
.4068E-01
.1886E-01
.7102E-01
.8392E-01
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.8189E-06
.3809E~-06
.4229E-05
.1080E-05
.5226E-05

.1580E-05
.7437E-05
.1639E-04
.6566E-04
.9153E-04
.6989E-04
.4601E-04
.8020E-04
.2853E-03
.0269E-03
.3235E-03
.2369E-03
.5998E~-03
.2114E-03
.2832E-03
.9140E-03
.0285E-03
.3073E-03
.2037E~03
.7205E-03
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Uranium (U~-238)

3 -

section

(b/sxr/MeV)

Table F.1l1l Target Material:
| Angle: 80 - 100°
energy yield error
(MeV) (1/8r/MeV) (lo)

5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 5.2080E~07 2.9722E-07
2.5000E 02 1.1630E-05 1.2828E-06
1.7500E 02 5.9370E-05 4.8980E-06
1.2500E 02 1.6800E-04 7.8120E-06
9.0000E 01 3.4630E-04 1.7073E-05
7.0000E 01 5.3290E-04 2.2115E-05
5.0000E 01 8.9720E-04 2.7170E-05
3.5000E 01 1.4484E-03 4.7789E-05
2.5000E 01 2.4099E-03 6.1426E-05
1.7500E 01 5.0670E-03 1.1497E-04
1.2500E 01 1.3437E-02 1.6841E-04
9.0000E 00 3.1142E-02 3.6308E-04
7.0000E 00 5.2646E-02 4.7040E-04
5.0000E 00 9.3117E-02 6.2719E-04
3.5000E 00 1.4214E-01 1.0471E-03
2.5000E 00 1.8141E-01 1.1860E-03
1.7500E 00 2.0803E-01 1.6751E-03
1.2500E 00 2.2421E-01 1.8763E-03
9.0000E-01 2.2862E-01 2.7492E-03
7.0000E-01 2.1754E-01 2.8513E-03
5.0000E-01 2.0060E-01 2.5947E-03
3.5000E-01 1.8655E-01 3.6871E-03
2.5000E-01 1.6169E-01 3.5297E-03
1.7500E-01 1.4008E-01 3.9171E-03
7.5000E-02 9.5800E-02 2.3325E-03

N W W e e EWw W N YU N Y RN YO W =N

0.0000
0.0000

.6285E-07
.1502E-05
.0976E-04
.1060E-04
.4024E-04
.8522E-04
.6587E-03
.6779E~-03
.4554E-03
.3679E-03
.4842E-02
.7575E-02
.7332E-02
.7215E-01
.6279E-01
.353%E-01
.8461E-01
.1452E-01
.2267E-01
.0219E-01
.7087E-01
.4489E-01
-.9893E-01

2.5898E-01

=

.7711E-01

O R T U W W N 8O W N U D W ke O N Ol

0.0000

.4950E-07
.3716E-06
.0555E-06
.4443E-05
.1564E-05
.0887E—05
.0232E-05
.8352E-05
.1356E-04
.1256E-04
.1135E-04
.7126E-04
.6968E-04
.1595E-03
.9359E-03
.1926E-03
.0970E-03
.4688E-03
.0827E-03
. 2714E-03
.7971E-03
.8166E-03
.5257E-03

7.2419E-03

.3123E-03
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x-section

(b/sr/MeV)

0.0000
2.0485E-06
2.2537E-05
1.3250E-04
2.9193E-04
5.4466E-04
9.8819E-04
1.7219E-03
3.1687E-03
7.4765E-03
2.3064E-02
5.4318E-02
9.4818E-02
1.6877E-01
2.5694E-01
3.3066E-01
3.8095E-01
4.1169E-01
4.1334E-01
3.9583E-01
3.6386E-01
3.3345E-01
2.9503E-01
2.5327E-01
1.7214E-01

Table F.12 Target Material: Uranium (U-238)
Angle: 100 - 120°
enexgy yield error
(MeV) (1/8x /MeV) (lo)
5.5000E 02 0.0000 0.0000
4 .5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 1.1080E-06 4.3910E-07
1.7500E 02 1.2190E-05 2.0565E-06
1.2500E 02 7.1670E-05 b5.2821E-06
9.0000E 01 1.5790E-04 1.1100E-05
7.0000E 01 2.9460E-04 1.5555E-05
5.0000E 01 5.3450E-04 2.0826E-05
3.5000E 01 9.3135E-04 3.2132E-05
2.5000E 01 1.7139E-03 5.0701E-05
1.7500E 01 4.0440E-03 9.8873E-05
1.2500E 01 1.2475E-02 1.6046E-04
9.0000E 00 2.9380E-02 3.3188E-04
7.0000E 00 5.1286E-02 4.6458E-04
5.0000E 00 9.1288E-02 6.1458E-04
3.5000E 00 1.3898E-01 1.0047E-03
2.5000E 00 1.7885E-01 1.1541E-03
1.7500E 00 2.0605E-01 1.6649E-03
1.2500E 00 2.2268E-01 1.8307E-03
9.0000E-01 2.2357E-01 2.6630E-03
7.0000E-01 2.1410E~-01 2.7348E-03
5.0000E~-01 1.9681E-01 2.5284E-03
3.5000E-01 1.8036E-01 3.7525E-03
2.5000E-01 1.5958E-01 3.4577E-03
1.7500E-01 1.3699E-01 3.9867E-03
7.5000E-02 9.3110E-02 2.2009E-03

> O O e R W W N = = O =W RN W

0.0000

.1181E~-07
.8020E-06
.7655E-06
.0522E-05
.8758E-05
.8504E-05
.9406E-05
.3736E-05
.8280E-04
.9666E-04
.1359E-04
.5891E-04
.1362E-03
.8575E-03
.1337E-03
.0780E-03
.3846E-03
.9234E-03
.0562E-03
.6745E-03
.9377E-03
.3926E-03
.3707E-03
.0689E-03
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x-s8ection

(b/sx /MeV)

0.0000

0.0000

0.0000
.1894E-07
.1731E-05
.6130E-05
.3825E-04
.5976E-04
.3377E-04
.0504E-03
.1694E-03
.5799E-03
.1411E-02
.0517E-02
.1663E-02
.6734E-01
.5248E-01
.2590E-01
.8578E-01
.0143E-01
.1223E-01
.8909E-01
.5009E-01
.2382E-01
.8503E-01
.6033E-01
.7087E-01

Table F.13 Target Material: Uranium (U-238)
Angle: 120 - 140°
energy yield error
(MeV) (1/8t/MeV) (lo)
5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 2.2660E-07 2.2660E-07
1.7500E 02 6.3450E-06 1.9219E-06
1.2500E 02 3.0360E-05 3.4094E-06
9.0000E 01 7.4780E-05 8.4127E-06
7.0000E 01 1.4050E-04 1.2659E-05
5.0000E 01 3.4280E-04 1.9480E-05
3.5000E 01 b5.6814E-04 3.3778E-05
2.5000E 01 1.1734E-03 4.9472E-05
1.7500E 01 3.5590E-03 1.1852E-04
1.2500E 01 1.1581E-02 1.9490E-04
9.0000E 00 2.7324E-02 4.1801E-04
7.0000E 00 4.9580E-02 5.5951E-04
5.0000E 00 9.0515E-02 7.7616E-04
3.5000E 00 1.3656E-01 1.3114E-03
2.5000E 00 1.7628E-01 1.5938E-03
1.7500E 00 2.0867E-01 2.1971E-03
1.2500E 00 2.1713E-01 2.4329E-03
9.0000E-01 2.2297E-01 3.8744E-03
7.0000E~-01 2.1046E-01 3.1113E-03
5.0000E-01 1.8936E-01 3.4299E-03
3.5000E-01 1.7515E-01 4.1520E-03
2.5000E-01 1.5417E-01 4.2585E-03
1.7500E-01 1.4081E-01 6.1053E-03
7.5000E-02 9.2424E-02 2.6632E-03

=N W Ww W e Rew W N =Y NN =N o

0.0000
4.1894E-07
3.5532E-06
6.3033E-06
1.5553E-05
2.3404E-05
3.6016E-05
6.2450E~-05
9.1463E-05
2.1911E-04
3.6033E-04
7.7282E-04
1.0344E-03
1.4350E-03
2.4245E-03
2.9466E~-03
4.0620E-03
4.4979E-03
7.1630E-03
5.7521E-03
6.3413E~-03
7.6762E-03
7.8731E-03
1.1287E-02
4.9238E-03




Table F.14

energy
(MeV)

14

x—-gection
(b/sx /MeV)

5.5000E
4.5000E
3.5000E
.5000E
. 7500E
.2500E
.0000E
.0000E
.0000E
.5000E
.5000E
.7500E
.2500E
.0000E
.0000E
.0000E
.5000E
.5000E
.7500E
.2500E

~N O EF M oY RN W NN Y N WO N WY N

.0000E-
.0000E-
.0000E~-
.5000E-
.5000E~
.7500E~
.5000E-

0.0000

0.0000

0.0000

0.0000
5.1341E-06
4.4926E-05
1.1875E-04
2.2149E-04
3.7013E-04
8.4368E-04
1.5624E-03
5.5261E-03
2.0272E-02
4.8956E-02
8.9404E-02
1.6540E-01
2.5324E-01
3.2321E-01
3.8371E-01
3.9768E-01
4.0792E-01
3.8557E-01
3.4432E-01
3.1632E-01
2.8008E-01
2.4596E-01

Target Material: Uranium (U-238)
Angle: 140 - 160°
yield error
(1/8x/MeV) (lo)

02 0.0000 0.0000
02 0.0000 0.0000
02 0.0000 0.0000
02 0.0000 0.0000
02 2.7770E-06 1.3643E-06
02 2.4300E-05 4.0168E-06
01 6.4230E-05 1.0964E-05
01 1.1980E-04 1.5706E-05
01 2.0020E-04 2.0707E-05
01 4.5634E-04 3.4670E-05
01 8.4510E-04 4.6514E-05
01 2.9890E-03 1.1773E-04
01 1.0965E-02 2.0739E-04
00 2.6480E-02 4.1095E-04
00 4.8358E-02 5.5795E-04
00 8.9464E-02 7.7845E-04
00 1.3698E-01 1.3338E-03
00 " 1.7482E-01 1.6196E-03
00 2.0754E-01 2.1929E-03
00 2.1510E-01 2.4578E-03
01 2.2064E-01 3.8954E-03
01 2.0855E-01 3.1684E-03
01 1.8624E-01 3.4755E-03
01 1.7110E-01 4.1802E-03
01 1.5149E-01 4.2885E-03
01 1.3304E-01 6.0093E-03
02 9.3540E-02 2.8014E-03

1.7294E-01

0.0000
2.5224E-06
7.4262E-06
2.0270E-05
2.9037E-05
3.8284E-05
6.4098E-05
8.5995E~05
2.1766E-04
3.8342E-04
7.5977E-04
1.0315E-03
1.4392E-03
2.4660E-03
2.9942E-03
4.0543E-03
4.5441E-03
7.2017E-03
5.8578E-03
6.4255E-03
7.7284E-03
7.9286E-03
1.1110E-02
5.1792E-03




Table F.1l5

energy

(MeV)

yield

(1/8r/MeV)

15

x—

Target Material: Uranium (U-238)
Angle: 160 - 180°

section

(b/sx/MeV)

o

N FENMN WO W N WO N Y - NWoT NN O RN W
e e e & o & & o o & o e e s e s s

02
02
02
02
0l
01
01
01
0l
01l
0l
00
00
00
00
00
00
.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

O RN N NN e RN NN WO = o,

0.0000
0.0000

.9980E-06
. 2000E-05
.9970E-05
.9960E-05
.5050E-04
.7834E-04
.2730E-04
.6027E-03
.0486E-02
.5849E-02
.8369E-02
.8319E-02
.3510E-01
.7470E-01
.0540E-01
.1520E-01
.1950E-01
.0980E-01
.8560E-01
.7350E-01
.5320E-01
.3140E-01
.0024E-02

W o W W NN~ YR N OO NN W

0.0000
0.0000

.4231E-06
.7556E-06
.8654E-05
.4340E-05
.7423E-05
.9929E-05
.7737E-05
.3359E-04
.4781E-04
.7892E-04
.3295E-04
.5156E-04
.3745E-03
.6850E-03
.3204E-03
.6369E-03
.1473E-03
.7591E-03
.8450E-03
.7544E-03
.1132E-03
.4932E-03
.2995E-03

HORNON W W WA R W WM 0RO N N

0.0000
0.0000

.1089E-05
.2186E-05
.2936E-04
.8481E-04
. 7825E-04
.9947E-04
.3446E-03
.8119E-03
.9386E-02
. 7790E-02
.9425E-02
.6328E-01
.4977E-01
.2298E-01
.7974E-01
.9786E-01
.0581E-01
.8787E-01
.4313E-01
.2076E-01
.8323E-01
.4293E-01
.6644E-01

Lo = - B L T L o T S e - - B - R e L A - 7S B - - B o)

0.0000
0.0000

.3285E-06
.7921E-06
.4487E-05
.5000E-05
.0700E-05
.1080E-04
.2523E~-04
.4698E-04
.5815E-04
.8543E-04
.1702E-03
.5744E-03
.5413E-03
.1153E-03
.2899E-03
.8752E~-03
.6675E-03
.9499E-03
.1087E-03
.7900E-03
.4532E-03
.2005E-02
.1001E-03
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Table F.16 Target Material: Lead (Pb-207)
Angle: 0 - 59
energy yield error x-gection error
(MeV) (1/8¢ /MeV) (lo) (b/sx /MeV) (lo)
5.5000E 02 9.0620E-04 1.1101E-04 1.5256E-03 1.8688E-04
4,.5000E 02 2.0910E-04 5.0017E-05 3.5202E-04 8.4203E-05
3.5000E 02 1.3660E-03 1.2526E-04 2.2997E-03 2.1088E-04
2.5000E 02 2.3700E-03 1.7206E-04 3.9899E-03 2.8967E-04
1.7500E 02 1.1430E-03 1.9454E-04 1.9242E-03 3.2750E-04
1.2500E 02 1.5890E-03 2.1054E-04 2.6751E-03 3.5445E-04
9.0000E 01 1.9520E-03 3.8474E-04 3.2862E-03 6.4771E-04
7.0000E 01 2.6490E-03 3.9364E-04 4.4596E-03 6.6269E-04
5.0000E 01 1.7430E-03 3.6237E-04 2.9343E-03 6.1005E-04
3.5000E 01 3.2124E-03 6.8245E-04 5.408l1E-03 1.1489E-03
2.5000E 01 4.1578E-03 7.4923E-04 6.9996E-03 1.2613E-03
1.7500E 01 8.5432E-03 1.4340E-03 1.4382E-02 2.4141E-03
1.2500E 01 1.2001E-02 1.3356E-03 2.0204E-02 2.2485E-03
9.0000E 00 2.4650E-02 2.8817E-03 4.1498E-02 4.8513E-03
7.0000E 00 3.7480E-02 3.1535E-03 6.3098E-02 5.3089E-03
5.0000E 00 6.2630E-02 2.7438E-03 1.0544E-01 4.6192E-03
3.5000E 00 1.1060E-01 5.4820E-03 1.8619E-01 9.2289E-03
2.5000E 00 1.4311E-01 5.6078E-03 2.4093E-01 9.4407E-03
1.7500E 00 1.6295E-01 5.7565E-03 2.7433E-01 9.6911E-03
1.2500E 00 1.8893E-01 6.8744E-03 3.1806E-01 1.1573E-02
9.0000E-01 1.8567E-01 7.5759E-03 3.1258E-01 1.2754E-02
7.0000E-01 1.9621E-01 1.5795E-02 3.3032E-01 2.6591E-02
5.0000E-01 2.0448E-01 1.4049E-02 3.4424E-01 2.3651E-02
3.5000E-01 1.8078E-01 2.0139E-02 3.0434E-01 3.3905E-02
2.5000E-01 1.7588E-01 1.9985E-02 2.9609E-01 3.3644E-02
1.7500E-01 1.4848E-01 2.8235E-02 2.4997E-01 4.7533E-02
7.5000E-02 1.2582E-01 1.8520E-02 2.1182E-01 3.1179E-02




Table F.17
Angle: 5 - 10°
energy yield
(MeV) (1/sr/MeV)
5.5000E 02 1.0720E-03
4.5000E 02 1.4440E-04
3.5000E 02 4.2860E-04
-~ 2.5000E 02 6.1500E-04
1.7500E 02 1.0250E-03
1.2500E 02 1.4160E-03
9.0000E 01 1.4210E-03
7.0000E 01 1.6770E-03
5.0000E 01 2.0970E-03
3.5000E 01 2.3814E-03
2.5000E 01 4.2618E-03
1.7500E 01 5.2092E-03
1.2500E 01 1.2301E-02
9.0000E 00 2.1185E-02
7.0000E 00 3.4020E-02
5.0000E 00 6.4760E-02
3.5000E 00 1.0554E-01
2.5000E 00 1.3897E-01
1.7500E 00 1.7137E-01
1.2500E 00 1.9829E-01
9.0000E-01 2.0665E-01
7.0000E~01 1.9859E-01
5.0000E-01 1.9989E-01
3.5000E-01 1.8551E-01
2.5000E~-01 1.9925E-01
1.7500E-01 1.5787E-01
7.5000E-02 1.1038E-01

17

7.3003E-05
2.6223E-05
4.2731E-05
5.6949E-05
1.0045E-04
1.0464E-04
1.9283E-04
1.8464E-04
2.4220E-04
2.6897E-04
4.3886E-04
6.0087E-04
8.2806E-04
1.3476E-03
1.7703E-03
1.8806E-03
3.0860E-03
3.2753E-03
4.3925E-03
5.2600E-03
8.8100E-03
9.5255E-03
8.3165E-03
1.2790E-02
1.6528E-02
1.8886E-02
8.4416E-03

Target Material: Lead (Pb-207)

x—-8ection

(b/sx /MeV)

1.8047E-03
2.4310E-04
7.2155E-04
1.0354E-03
1.7256E-03
2.3838E-03
2.3923E-03
2.8232E-03
3.5303E-03
4.0091E-03
7.1747E-03
8.7697E-03
2.0709E-02
3.5665E-02
5.7273E-02
1.0902E-01
1.7768E-01
2.3396E-01
2.8850E-01
3.3382E-01
3.4790E-01
3.3433E-01
3.3651E~-01
3.1231E-01
3.3544E-01
2.6577E-01
1.8582E-01

1.2290E-04
4.4146E-05
7.1938E-05
9.5873E-05
1.6911E-04
1.7617E-04
3.2463E-04
3.1084E-04
4.0775E-04
4.5282E-04
7.3881E-04
1.0116E-03
1.3940E-03
2.2687E-03
2.9804E-03
3.1661E-03
5.1953E-03
5.5140E-03
7.3948E-03
8.8552E-03
1.4832E-02
1.6036E-02
1.4001E-02
2.1532E-02
2.7824E-02
3.1795E-02
1.4211E-02




Table F.18

energy

(MeV)

yield

(1/8x/MeV)

Target Material:
Angle: 10 - 15°

18

Lead (Pb-207)

x-—

section

(b/sxr/MeV)

N FHF D wo Y RN NN Y RN W N Y N W o

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

R R RN R R O O W R W NN MR B ®© 0N - ©

.1480E~-04
.9390E-04
.8940E-04
.8160E-04
.8220E-04
.0900E-03
.4190E-03
.3910E-03
.1350E-03
.6744E-03
.4868E-03
.6252E-03
.1220E-02
.9967E-02
.4220E-02
.2020E-02
.9560E-02
.3962E-01
.7203E-01
.9243E-01
.0258E-01
.9778E-01
.9767E-01
.7538E-01
.7329E-01
.5994E-01
.0924E-01

D = @ o O W W NN W N RN W DN N

.8318E-05
.7301E-05
.7522E-05
.7281E-05
.4048E-05
.9788E-05
.2388E-04
.3020E-04
.6995E-04
.5677E-04
.0700E-04
.5894E-04
.1906E-04
.1144E-03
.3469E-03
.3307E-03
.4401E-03
.4978E-03
.7653E-03
.8443E-03
.9911E-03
.9475E-03
.1885E-03
.9216E-03
.9456E-03
.5085E~02
.5217E-03

o W ow w w NN W =Y U RWw NN R O D W

.3717E-03
.2643E-04
.8720E-04
.7912E-04
.4852E-03
.8350E-03
.3889E-03
.3417E-03
.5943E-03
.5024E-03
.8700E-03
.4700E-03
.8889E-02
.3614E-02
.7609E-02
.0441E-01
.6761E-01
.3505E-01
.8961E-01
.2396E-01
.4104E-01
.3296E-01
.3278E-01
.9525E-01
.9173E-01
.6926E-01
.8391E-01

T S T e e S e A=A T~ T N S S . R L N N I T ™ -

.1343E-05
.5961E-05
.6333E-05
.2762E-05
.0782E-04
.3432E-04
.0855E-04
.1919E-04
.8610E-04
.3227E-04
.1684E-04
.4098E-04
.0422E-03
.8761E-03
.2675E-03
.2403E-03
.1079E-03
.2050E-03
.3388E-03
.4719E-03
.1770E-02
.0013E-02
.0418E-02
.5019E-02
.5060E-02
.5396E-02
.0979E-02




Table F.19

energy

(MeV)

yield

(1/sx/MeV)

Target Material:
Angle: 15 - 20°

19

Lead (Pb-207)

x—-section

(b/s8x /MeV)

~N MWW RN W NS RN WU N Y = e N W U,

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

.8630E-04
.8110E-04
.1640E-04
.5700E-04
.2510E-04
.9900E-04
.2130E-03
.8000E-03
.3760E-03
. 7554E-03
.5928E-03
.0342E-03
.0225E-02
.2920E-02
.5770E-02
.5250E~-02
.0250E-01
.3678E-01
.6919E-01
.9687E-01
.0600E-01
.9451E-01
.9885E-01
.8526E-01
.8036E-01
.3678E-01
.0886E-01
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.7273E-05
.3331E-05
.0168E-05
.4458E-05
.2130E-05
.5135E-05
.0553E-04
.3752E-04
.7083E-04
.2166E-04
.8188E-04
.4598E-04
.7536E-04
.0547E-03
.1110E-03
.2872E-03
.2059E-03
.3180E-03
.2163E-03
.4911E-03
. 7704E-03
.1506E-03
.5462E-03
.7430E-03
.3134E-03
.1315E-03
.2117E-03

.5034E-04
.7323E-04
.6431E-04
.6936E-04
.3891E-03
.6818E-03
.0421E-03
.0303E-03
.0000E-03
.6387E-03
.0485E-03
.0159E-02
.7214E-02
.8586E-02
.0219E-02
.0985E-01
.7256E-01
.3027E-01
.8483E-01
.3143E-01
.4680E-01
.2746E-01
.3476E-01
.1188E-01
.0364E-01
.3027E-01
.8327E-01

~ = H B~ O 0w 10w W NN R W NN R RO Ww W

.5914E-05
.9278E-05
.3954E-05
.8010E-05
.0460E-04
.0965E-04
.7766E-04
.3151E-04
.8760E-04

.7317E-04
.7454E-04
.5080E-04
.0026E-04
.7755E-03
.8703E-03
.1670E-03
.7137E-03
.9023E-03
.4147E-03
.8773E-03
.7144E-03
.6710E-03
.3370E-03
.4719E-02
.5679E-02
.5373E-02
.0457E-02




Table F.20

energy
(MeV)

5.5000E 02

4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
5.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 0O
3.5000E 0O
2.5000E 0O
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(l/8r/MeV)

1.4940E-04

.2580E-04
.0020E~-04
.3540E-04
.1190E-04
.6930E-04
.3270E-03
.5890E-03
.7640E-03
.5634E-03
.7538E-03
.9482E-03
.0843E-02
.2110E-02
.4980E-02
.3590E-02
.9340E-02
.3939E-01
. 7150E-01
.9286E~01
.9856E-01
.9596E-01
.9964F-01
.7991E-01
.7025E~-01
.4920E-01
.1089E-01

= o R R e R R e e O W RN =TT W RN O 8 N RN W

20

error

(lo)

1.5119E-05

1.9874E-05
1.8298E-05
2.5732E-05
4.6558E-05
5.0404E-05
9.8463E-05
1.0599E-04
1.2701E-04
1.8189E-04
2.4073E-04
3.9732E-04
4.3662E-04
9.8016E-04
9.2920E-04
1.1547E-03
1.9032E-03
2.0852E-03
3.0114E-03
2.8893E-03
4.9575E-03
4.7037E-03
4.8277E-03
7.5424E-03
7.4574E-03
1.1130E-02
5.3773E-03

Target Material: Lead (Pb-207)
Angle: 20 - 25°

x-section

(b/sr /MeV)

2.5151E-04

5.4848E~04
3.3704E-04
7.3300E~-04
1.1985E-03
1.6318E-03
2.2340E-03
2.6751E-03
2.9697E~-03
4.3155E-03
6.3195E-03
1.0014E-02
1.8254E-02
3.7222E-02
5.8889E-02
1.0705E-01
1.6724E-01

2.3466E-01

2.8872E-01
3.2468E-01
3.3428E-01
3.2990E-01
3.3609E-01
3.0288E-01
2.8662E-01
2.5118E-01
1.8668E-01

O ~ 0 N0 R W W R W N 0NN D W W

.5453E-05

.3457E-05
.0805E-05
.3320E-05
.8381E-05
. 4854805
.6576E-04
.7843E~-04
.1382E-04
.0621E-04
.0527E-04
.6889E-04
.3505E-04
.6501E-03
.5643E-03
.9439E-03
.2041E-03
.5105E-03
.0696E-03
.8642E-03
.3459E-03
.9186E-03
.1275E-03
.2698E~-02
.2555E-02
.8737E-02
.0527E-03




Table F.21
Angle: 25 - 35°

energy yield

(MeV) (1/sx/MeV)
5.5000E 02 1.6430E-05
4.5000E 02 1.9300E-04
3.5000E 02 2.4770E-04
2.5000E 02 3.3970E-04
1.7500E 02 6.0020E~-04
1.2500E 02 8.7900E-04
9.0000E 01 1.1230E-03
7.0000E 01 1.4450E-03
5.0000E 01 1.8170E-03
3.5000E 01 2.5014E-03
2.5000E 01 3.6388E-03
1.7500E 01 5.7152E-03
1.2500E 01 1.0891E-02
9.0000E 00 2.1413E-02
7.0000E 00 3.4770E-02
5.0000E 00 6.4050E-02
3.5000E 00 1.0261E-01
2.5000E 00 1.3754E-01
1.7500E 00 1.7457E-01
1.2500E 00 1.9156E-01
9.0000E~-01 2.0366E-01
7.0000E-01 1.9843E-01
5.0000E-01 2.0125E-01
3.5000E-01 1.6873E-01
2.5000E-01 1.7296E-01
1.7500E-01 1.4860E-01
7.5000E-02 1.1705E-01

21

2.9788E-06
1.0527E-05
1.0874E-05
1.4879E-05
2.5088E-05
3.0501E-05
6.0979E-05
5.9699E-05
7.4315E-05
1.2158E-04
1.4797E-04
2.4221E-04
2.6889E-04
6.0767E-04
6.7813E-04
7.7787E-04
1.5814E-03
1.4798E-03
2.4635E~-03
2.3160E-03
3.8784E-03
3.9632E-03
4.2229E-03
5.7099E-03

5.5898E-03
7.2395E-03
4.4343E-03

Target Material: Lead (Pb-207)

x-section

(b/sx/MeV)

.7660E-05
.3502E-04
.1700E-04
.7188E-04
.0104E-03
.4798E-03
.8906E-03
.4394E-03
.0589E-03
.2111E-03
.1259E-03
.6215E-03
1.8335E-02
3.6049E-02
5.8535E-02
1.0783E-01
1.7274E-01
2.3155E-01
2.9389E-01
3.2249E-01
3.4286E-01
3.3406E-01
3.3880E-01
2.8406E-01
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2.9118E-01
2.5017E-01
1.9705E-01

5.0147E-06
1.7722E-05
1.8306E-05
2.5049E-05
4.2236E~-05
5.1349E-05
1.0266E-04
1.0050E-04
1.2511E-04
2.0468E-04
2.4910E-04
4.0776E-04
4.5268E-04
1.0230E-03
1.1416E-03
1.3095E-03
2.6622E-03
2.4913E-03
4.1473E-03
3.8991E-03
6.5293E-03
6.6721E-03
7.1093E-03
9.6126E-03

9.4104E-03
1.2188E-02
7.4651E-03




Table F.22

energy

(MeV)

yield

(1/sr/MeV)

Target Material:
Angle: 35 - 40°

22

Lead (Pb-207)

b &

section

(b/sx /MeV)
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.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

= = O W N =W N NN R W N

= = e R e e N

0.00060

.0930E-05
.2780E-04 |
.0370E~-04
.9150E-04
.8320E-04
.0890E-03
.3740E-03
.7130E-03
.4924E-03
.3918E-03
.2912E-03
.0908E-02
.0991E-02
.4030E-02
.3920E-02
.0249E-01
.3618E-01
.7058E-01

.8918E-01
.0068E~-01
.9678E-01
.9508E-01
.7488E-01
.6998E-01
.3658E-01
.1328E-01

N - O N W N - W e

N W o SN

0.0000

.6888E-06
.2051E-05
.7615E-05
.2537E-05
.1823E-05
.7537E-05
.1753E-05
.6506E-05
.4526E-04
.8605E-04
.6665E-04
.3861E-04
.5536E-04
.0309E-C4
.6006E-04
.8531E-03
.8206E-03
.6476E-03

.5268E-03
.4777E-03
.5606E-03
.9741E-03
.3423E-03
.1689E-03
.0406E-03
.0452E-03

N N = O~ 01 W = 00 T NN = oo W
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0.0000

.1941E-04
.8350E-04
.1128E-04
.2744E-04
.3185E-03
.8333E-03
.3131E-03
.8838E-03
.1960E-03
.7101E-03
.9077E~-03
.8364E-02
.5338E-02
.7289E-02
.0761E-01
.7254E-01
.2926E-01
.8717E-01

.1848E-01
.3784E-01
.3128E-01
.2842E-01
.9441E-01
.8616E-01
.2993E-01
.9071E-01
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0.0000

.2944E-05
.0287E-05
.9654E-05
.4776E-05
.0409E~-05
.3053E-04
.3763E-04
.4563E-04
.4455E-04
.1322E-04
.4890E-04
.7006E-04
.2716E-03
.3520E-03
.6163E-03
.1197E-03
.0650E-03
.4573E-03

.2538E-03
.5382E-03
.6777E-03
.6904E-03
.0677E-02
.0385E-02
.1853E-02
.4935E-03




Table F.23

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E Ol
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 0O
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/s8x/MeV)

4.3040E-07
1.9370E-05
1.1020E-04
2.6340E-04
4.3470E-04
6.6710E-04
9.6200E-04
1.2050E-03
1.6290E-03
2.2604E-03
3.3218E-03
5.4282E-03
1.0604E-02
2.1462E-02
3.4640E-02
6.2650E-02
9.8900E-02
1.3871E-01
1.7065E-01
1.9407E-01
1.9979E-01
1.9273E-01
1.9855E-01
1.7528E-01
1.6823E-01
1.4212E-01
1.1016E-01

Target Material:
Angle: 40 - 50°

23

Lead (Pb-207)

.3040E-07
.0198E-06
.1410E-06
.0905E-05
.9257E-05
.5350E-05
.8095E-05
.8320E-05
.5649E-05
.2711E-05
.0467E-04
.9925E-04
.6067E-04
.8023E-04
.7443E-04
.9238E-04
.3086E-03
.4276E-03
.2251E-03
.2246E-03
.5539E-03
.3685E-03
.5432E-03
.6838E-03
.9975E-03
.1996E-03
.8156E-03

x—-section

(b/sr /MeV)

7.2458E-07
3.2609E-05
1.8552E-04
4.4343E-04
7.3182E-04
1.1231E-03
1.6195E-03
2.0286E-03
2.7424E-03
3.8054E-03
5.5922E-03
9.1384E-03
1.7852E-02
3.6131E-02
5.8316E-02
1.0547E-01
1.6650E-01
2.3352E-01
2.8729E-01
3.2672E-01
3.3635E-01
3.2446E-01
3.3426E-01
2.9508E-01
2.8321E-01
2.3926E-01
1.8545E-01

7.2458E-07
5.0838E-06
1.2022E-05
1.8358E-05
3.2419E-05
4.2676E-05
6.4133E-05
8.1347E-05
1.1052E-04
1.5608E-04
1.7621E-04
3.3544E-04
4.3883E-04
9.7682E-04
1.1354E-03
1.3340E-03
2.2030E-03
2.4033E-03
3.7458E-03
3.7452E-03
5.9830E-03
5.6709E-03
5.9650E-03
9.5687E-03
8.4132E-03
1.0437E-02
6.4236E-03




Table F.24

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

Target Material:
Angle: 50 - 65°

yield
(1/8x/MeV)

0.0000
1.9280E-06
3.6380E-05
1.3690E-04
3.2140E-04
5.9610E-04
8.6990E-04
1.0960E-03
1.4470E-03
1.7954E-03
3.1508E-03
4.7842E-03
9.9820E-03
2.0630E-02
3.3022E-02
6.2080E-02
9.9290E-02
1.3632E-01
1.6857E-01
1.8902E-01
1.9677E-01
1.9265E-01
1.9696E-01
1.7435E-01
1.6559E-01

1.3988E-01,

1.0760E-01
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0.0000
6.5706E-07
2.9541E-06
5.3391E-06
1.2663E-05
1.8121E-05
2.9925E-05
3.5182E-05
4.1239E-05
6.3231E-05
9.5508E-05
1.4165E-04
1.9732E-04
4.1408E-04
5.1146E-04
6.7840E-04
1.1748E-03
1.2478E-03
1.9416E-03
1.9588E-03
3.4183E-03
3.2922E-03
3.3442E-03
4.9282E-03
4.3474E-03
5.3258E-03
3.3240E-03

Lead (Pb-207)

x-section
(b/sr/MeV)

0.0000
3.2458E-06
6.1246E-05
2.3047E-04
5.4108E-04
1.0035E-03
1.4645E-03
1.8451E-03
2.4360E-03
3.0226E-03
5.3044E-03
8.0542E-03
1.6805E-02
3.4731E-02
5.5592E-02
1.0451E-01
1.6715E-01
2.2949E-01
2.8379E-01
3.1821E-01
3.3126E-01
3.2433E-01
3.3158E-01
2.9352E-01
2.7877E-01
2.3549E-01
1.8114E-01

0.0000
1.1062E-06
4.9731E-06
8.9884E-06
2.1318E-05
3.0507E-05
5.0378E-05
5.9228E-05
6.9427E-05
1.0645E-04
1.6079E-04
2.3847E-04
3.3218E-04
6.9710E-04
8.6105E-04
1.1421E-03
1.9777E-03
2.1006E-03
3.2687E-03
3.2976E-03
5.7547E-03
5.5423E-03
5.6299E-03
8.2967E-03
7.3189E-03
8.9660E-03
5.5960E-03




Table F.25

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
.7500E 02
.2500E 02
.0000E 01
.0000E 01
.0000E 01
.5000E 01
.5000E 01
.7500E 01
.2500E 01
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.0000E 00
.OOOOE 00
.0000E 00
.5000E 00
.5000E 00
.7500E 00
.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02
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yield
(1/s8r/MeV)

0.0000

0.0000
3.6220E-06
4.5810E-05
1.6190E-04
.5800E-04
.5200E-04
.1630E-04
.2360E-03
.8757E-03
.6509E-03
.4318E-03
.6140E-03

w
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.7202E-02
.0057E-02
.6390E-02
.9160E-02
.2517E-01
.5809E-01
.7877E-01
.8649E-01
.9319E-01
.8320E-01
.7743E-01
.5994E-01
.4063E-01
.7770E-02
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0.0000

0.0000
8.5950E-07
3.3899E-06
8.0626E-06
1.3067E-05
2.8558E-05
3.0421E-05
3.5102E-05
6.3506E-05
8.2526E-05
1.1652E-04
1.5500E-04

3.1891E-04
4.0387E-04
4.6698E-04
9.3734E-04
9.6511E-04
1.5233E-03
1.5360E-03
2.5767E-03
2.2144E-03
2.4154E-03
3.6425E-03
3.6730E-03
4.4622E-03
2.4032E-03

Target Material: Lead (Pb—-207)
Angle: 65 - 80°

x-section

(b/sr/MeV)

0.0000

0.0000
6.0976E-06
7.7121E-05
2.7256E-04
6.0269E-04
1.0976E-03
1.5426E-03
2.0808E-03
3.1577E-03
4.4627E-03
7.4609E-03
1.4502E-02

2.8960E-02
5.0601E-02
9.4932E-02
1.5010E-01
2.1072E-01
2.6614E-01
3.0096E-01
3.1396E-01
3.2524E-01
3.0842E-01
2.9870E-01
2.6926E-01
2.3675E-01
1.6460E-01

0.0000

0.0000
1.4470E-06
5.7070E-06
1.3573E-05
2.1998E-05
4.8077E-05
5.1214E-05
5.9095E-05
1.0691E-04
1.3893E-04
1.9616E-04
2.6095E-04

5.3688E-04
6.7992E-04
7.8616E-04
1.5780E-03
1.6248E-03
2.5645E-03
2.5859E-03
4.3379E-03
3.7279E-03
4.0662E-03
6.1322E-03
6.1835E-03
7.5121E-03
4.0457E-03




Table F.26

26

Angle: 80 - 100°

energy
(MeV)

5.5000E 02
4 .5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 0O
2.5000E 00
1.7500E 00
1.2500E 00
3.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

0.0000
4.5830E-07
7.7910E-06
5.4890E-05
1.7440E-04
3.6890E-04
5.2320E-04
8.5090E-04
1.3697E-03
2.0319E-03
3.5008E-03
7.9570E-03
1.6278E-02
2.8932E-02
5.4679E-02
8.7017E-02
1.2211E-01
1.5645E-01
1.7695E-01
1.8422E-01
1.8978E-01
1.7872E-01
1.6810E-01
1.5759E-01
1.3374E-01
9.4900E-02

0.0000
2.6192E-07
1.0526E-06
3.5798E-06
7.9178E-06
1.6932E-05
2.1137E-05
2.4251E-05
4.3077E-05
6.0249E-05
8.9875E-05
1.3706E-04
2.7974E-04
3.5094E-04
4.3820E-04
8.7964E-04
8.9677E-04
1.4551E-03
1.4368E-03
2.4587E-03
2.0486E-03
2.2328E-03
3.3062E-03
3.5460E-03
3.7708E-03
2.0938E-03

Target Material: Lead (Pb-207)

x-section

(b/sx /MeV)

0.0000
7.7155E-07
1.3116E-05
9.2576E-05
2.9360E-04
6.2104E-04
8.8081E-04
1.4325E-03
2.3059E-03
3.4206E-03
5.8936E-03
1.3396E-02
2.7404E-02
4.8707E-02
9.2052E-02
1.4649E-01
2.0557E-01
2.6338E-01
2.9790E-01
3.1013E-01
3.1949E-01
3.0087E-01
2.8300E-01
2.6530E-01
2.2515E~-01
1.5976E-01

0.0000
4.4094E-07
1.7720E-06
6.0267E-06
1.3330E-05
2.8506E-05
3.5585E-05
4.0826E-05
7.2520E-05
1.0143E-04
1.5131E-04
2.3075E-04
4.7094E-04
5.9081E-04
7.3771E-04
1.4809E-03
1.5097E-03
2.4497E-03
2.4189E-03
4.1393E-03
3.4488E-03
3.7590E-03
5.5661E-03
5.9698E-03
6.3481E-03
3.5249E-03




Table F.27

27

Angle: 100 - 120°

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E
5.0000E
3.5000E
2.5000E
1.7500E
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 0O
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

0.0000
0.0000
0.0000

9.7540E~07

1.3980E-05
6.9580E~05
1.5690E-04
2.8530E-04
5.2670E-04
8.7891E-04
1.5529E-03
2.7458E-03
6.8620E-03
1.4801E-02
2.6461E-02
5.2507E-02
8.5145E-02
1.1999E-01
1.5389E-01
1.7456E-01
1.8162E-01
1.8685E-01
1.7717E-01
1.6655E-01
1.5294E-01
1.3328E-01
9.4420E-02
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0.0000
.8801E-07
.1795E-06
.8010E-06
.0983E-05
.4208E-05
.2332E-05
.5506E-05
.5047E-05
.6286E-05
.3209E-04
.7795E-04
. 2049E-04
.1973E-04
.5164E-04
.6705E-04
.4318E-03
.4789E-03
.4082E-03
.9892E-03
.2832E-03
.3441E-03
.4388E-03
.7237E-03
.1314E-03

Target Material: Lead (Pb-207)

x-gsection
(b/8sr /MeV)

0.0000
1.6421E-06
.3535E-05
.1714E-04
.6414E-04
.8030E-04
.8670E-04
.4796E-03
.6142E-03
.6225E~03
.1552E-02
.4917E-02
.4547E-02
.8395E-02
.4334E-01
.0200E-01
.5907E-01
.9387E-01
.0576E-01
.1457E-01
.9827E-01
.8039E-01
.5747E~-01
.2438E-01
.5896E-01

NN NN W W DN NN R o RN = N N

0.0000
6.5322E-07
3.6692E-06
8.0825E-06
1.8490E-05
2.3919E-05
3.7596E-05
5.9774E-05
9.2672E-05
1.4526E-04
2.2238E-04
4.6793E-04
5.3954E-04
7.0661E-04
1.4337E-03
1.4597E-03
2.4105E-03
2.4897E-03
4.0543E-03
3.3489E-03
3.8437E-03
5.6298E-03
5.7892E-03
6.2689E-03
3.5882E-03




Table F.28

energy

(MeV)

yield

(1/s8x/MeV)

28

x—

Target Material: Lead (Pb-207)
Angle: 120 - 140°

section

(b/sr /MeV)

N RN WO N W RN W N W N WO N Y N W ol
) L4 e < L3 ° 8 L < < ° L3 o < e L3 £ L] L3 2

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

W = = R R NS N TN TN NN O

0.0000

.9940E-07
.7800E-06
.8710E-05
.6770E-05
.5350E-04
.9710E-04
.5938E-04
.7390E-04
.0307E-03
.0550E-03
.2013E-02
.2898E-02
.6245E-02
.8092E-02
.0860E-01
.4154E-01
.6236E-01
.7007E-01
.7657E-01
.7187E-01
.6456E-01
.4857E-01
.2618E-01
.9411E-02

oW BN W W e =0 U WN 0 W W R O W e

0.0000
0.0000
0.0000

.9940E-07
.6089E-06
.7208E-06
.1663E-06
.1896E-05
.4736E-05
.2232E-05
.6330E-05
.6745E-05
.3523E-04
.7387E-04
.7774E-04
.3031E-04
.6108E-04
.1788E-03
.6466E-03
.6914E-03
.0479E~-03
.4079E-03
.6817E-03
.2673E-03
.8500E-03
.6080E-03
.6287E-03

H DM M B MM DNM DN DN M B N0 S W R WO O N R W

0.0000

.3569E-07
.1414E-05
.8333E-05
.2924E-04
.5842E-04
.0017E-04
.4172E-04
.4712E-03
.4187E-03
.5101E-03
.0224E-02
.8549E-02
.7853E-02
.3147E-01
.8283E-01
.3828E-01
.7333E-01
.8632E-01
.9726E-01
.8934E-01
.7704E-01
.5012E-01
.1242E-01
.5052E-01

LTS B o2 B T T 2 B &, B o B N R <2 =) B S . B~ ) S &2 B (RN R ¥ B e 2 S - T V]

0.0000

.3569E-07
.7086E-06
.2640E-06
.5432E-05
.0027E-05
.4808E-05
.4263E-05
.1162E-05
.4603E-04
.2767E-04
.6106E-04
.3593E-04
.9278E-04
.4496E-03
.9846E-03
.7720E-03
.8475E-03
.1311E-03
.7372E-03
.5147E-03
.1839E-03
.4815E-03
.4411E-03
.4254E-03




Table F.29

Target Material:

Angle 140 - 160°

energy

(MeV)

yield

(1l/sr/MeV)

29

Lead (Pb-207)

x-—

section

(b/sx/MeV)

W U N Y e N WU N8 N W D ot

N RN WO W e N

00
00
00

.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

SR N e s = W N =N R W

L S S S = T ST SRy Sy Y

0.0000

.0550E-07
.2770E-06
.8110E-05
.5690E-05
.1150E-04
.1390E-04
.7078E-04
.3760E-04
.5119E-03
.6290E-03
-1127E-02
.1713E-02
.4770E-02
.7040E-02

.0821E-01
.3996E-01
.6100E-01
.6807E-01
.7469E-01
.7167E-01
.6075E-01
.4531E-01
.2431E-01
.7288E-02

0 U1 W DN = 0 D W e O R e W

N w BN W W e e

.0550E-07
.5667E-06
.2024E-06
.0192E-06
.3703E-05
. 71240E-05
.6690E-05
.7120E-05
.8942E-05
.3900E-04
.7057E-04
.7654E-04
.3265E-04
.6788E-04

.2018E-03
.6703E-03
. 7534E-03
.0440E-03
.4774E-03
.7216E-03
.3235E-03
.8465E-03
.5955E-03
.7548E-03

=N W O NN O W R o

= DD DN NN DN DN NN

.1431E-07
.2003E-06
.7323E-05
.1059E-04
.8771E-04
.6010E-04
.2421E-04
.2417E-03
.5453E-03
.7929E-03
.8732E-02
.6554E-02
.5370E-02
.2970E-01

.8217E-01
.3562E-01
.7105E-01
.8294E-01
.9409E-01
.8901E-01
.7063E-01
.4463E-01
.0928E-01
.4695E-01

= 0 O & N |~ 0NN N oL

B W O g R U NN N

0.0000

.1431E-07
.6375E-06
.0748E-06
.5184E-05
.3070E-05
.9024E-05
.1768E-05
.9326E-05
.4973E-04
.3400E-04
.5550E-04
.3390E-04
.9672E-04
.4611E-03

.0232E-03
.8120E-03
.9518E-03
.1245E-03
.8542E-03
.5818E-03
.2786E-03
.4756E-03
.4200E-03
.6377E-03




Table F.30

30

Angle: 160 - 180°

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/sr/MeV)

0.0000
5.2780E-06
1.0560E-05
7.4770E-05
6.5980E~-05
1.3640E~-04
3.0018E-04
6.0170E-04
1.4736E-03
4.3740E-03
1.0706E-02
2.0935E-02
4.4743E-02
7.5197E-02
1.0694E-01
1.3827E-01
1.5903E-01
1.6634E-01
1.7658E-01
1.6968E-01
1.6100E-01
1.4448E-01
1.2700E-01
9.0153E-02

error

(lo)

0.0000

0.0000

0.0000

0.0000
3.0164E-06
4.2008E-06
1.7743E-05
1.5782E-05
2.3979E-05
5.1905E-05
7.4110E-05
1.4170E-04
1.8998E-04
3.5202E-04
4.4369E-04
6.1591E-04
9.7847E-04
1.3293E-03
1.7527E-03
1.8268E-03
3.2507E-03
3.8515E~03
3.1888E-03
4.7638E-03
4.1841E-03
6.5398E~03
3.2286E-03

Target Material: Lead (Pb-207)

x—-section
(b/sxr/MeV)

0.0000
8.8855E~-06
1.7778E-05
1.2588E-04
1.1108E-04
2.2963E-04
5.0536E-04
1.0130E-03
2.4808E-03
7.3636E-03
1.8024E-02
3.5244E-02
7.5325E-02
1.2659E-01
1.8003E-01
2.3278E-01
2.6772E-01
2.8003E-01
2.9727E-01
2.8565E-01
2.7104E-01
2.4323E-01
2.1380E-01
1.5177E-01

0.0000
5.0781E-06
7.0720E-06
2.9870E-05
2.6570E-05
4.0369E-05
8.7382E-05
1.2476E-04
2.3855E-04
3.1984E-04
5.9263E-04
7.4695E-04
1.0369E-03
1.6472E-03
2.2379E-03
2.9507E-03
3.0754E-03
5.4726E-03
6.4839E-03
5.3683E-03
8.0199E-03
7.0440E-03
1.1010E-02
5.4354E-03




Table F.31

Angle: 0 - 5°

energy

(MeV)

yvield

(1/8x/MeV)

Target Material:

31

Tantalum (Ta-181)

® -

section

(b/sx /MeV)

00

.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

o NN R BFH OO ®RN O BN WN R RN W

.0740E-03
.0670E-04
.2130E-03
.0220E-03
.2270E-03
.4500E-03
.7430E-03
.5340E-03
.2310E-03
.4977E-03
.3965E-03
.1560E-03
.3960E-03
.4730E-02
.5172E-02
.23%0E-02
.6740E-02
.3404E-01
.6452E-01
.7885E-01
.0688E-01
.1045E-01
.9888E-01
.6044E-01
.5344E-01
.8587E-01
.3524E-01
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.2040E-04
.3025E-05
.3828E-04
.6034E-04
.2184E-04
.2243E-04
.3413E-04
.5144E-04
.5562E-04
.3811E-04
.1396E-04
.7828E-04
.1303E-03
.8230E-03
.3823E-03
.6369E-03
.1404E-03
.9319E-03
.3799E-03
.7919E-03
.4130E-02
.5554E-02
.4029E-02
.4417E-02
.4559E-02
.9553E-02
.0511E-02

NN N W W W N DN N Y oW RO W NN N W s e

.6782E-03
.7925E-04
.8954E-03
.1596E-03
.9173E-03
.2658E-03
. 7236E-03
.3970E-03
.4862E-03
.4655E-03
.7448E-03
.4942E-03
.4682E-02
.8643E-02
.4960E-02
.7491E-02
.5117E-01
.0945E-01
.5708E-01
.7947E-01
.2327E-01
.2885E-01
.1077E-01
.5070E-01
.3977E-01
.9044E-01
.1133E-01

W O NN DN N Y NN R W R 0O OO W W N N e

.8813E-04
.1411E-04
.1608E-04
.5055E-04
.4665E-04
.4757E-04
.2212E-04
.4916E-04
.5569E-04
.9711E-04
.0311E-04
.3724E-03
.7662E-03
.4112E-03
.7226E-03
.1204E-03
.4698E-03
.7066E-03
.1532E-02
.0504E-03
.2080E-02
.4304E-02
.1922E-02
.2528E-02
.2749E-02
.1805E-02
.2050E-02




Table F.32

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02

1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 0O
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x /MeV)

1.0580E-03
2.1900E-04
3.0280E-04
6.7090E-04
1.0810E-03

1.1550E-03
1.3510E-03
1.6540E-03
2.3060E-03
3.4137E-03
3.9395E-03
6.3070E-03
1.1458E-02
2.3600E-02
3.9390E-02
6.6150E-02
1.0050E-01
1.3361E-01
1.7109E-01
1.8727E-01
2.0695E-01
1.9657E-01
2.0361E-01
1.5582E-01
1.5814E-01
1.4874E-01
1.1983E-01

32

6.3163E-05
3.2083E-05
3.4004E-05
6.3266E-05
9.8911E-05

1.0603E-04
1.6617E-04
2.2279E-04
2.1584E-04
4.0201E-04
4.7645E-04
6.9423E-04
7.3224E-04
1.5879E-03
1.9132E-03
2.0631E-03
3.2306E-03
2.7731E-03
5.1267E-03
4.8192E-03
8.3118E-03
7.3296E-03
8.6219E-03
7.5161E-03
1.0093E-02
1.4037E-02
1.0649E-02

Target Material: Tantalum (Ta-181)
Angle: 5 - 10°

x—-s8ection
(b/sx /MeV)

1.6532E-03
3.4221E-04
4.7315E-04
1.0483E-03
1.6892E-03

1.8048E-03
2.1111E-03
2.5845E-03
3.6034E-03
5.3343E-03
6.1558E-03
9.8553E-03
1.7904E-02
3.6877E-02
6.1551E-02
1.0337E-01
1.5704E-01
2.0878E-01
2.6735E-01
2.9263E-01
3.2338E-01
3.0716E-01
3.1816E-01
2.4348E-01
2.4711E-01
2.3242E-01
1.8725E-01

error
(lo)

9.8698E-05
5.0134E-05
5.3135E-05
9.8859E-05
1.5456E-04

1.6568E-04
2.5966E-04
3.4814E-04
3.3727E-04
6.2818E-04
7.4451E-04
1.0848E-03
1.1442E-03
2.4813E-03
2.9896E-03
3.2238E-03
5.0482E-03
4.3332E-03
8.0110E-03
7.5305E-03
1.2988E-02
1.1453E-02
1.3473E-02
1.1745E-02
1.5772E-02
2.1935E-02
1.6639E-02




Table F.33

'~ energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

vield
(1/8r/MeV)

9.1030E-04
2.2200E-04
2.3040E-04
6.4900E-04
8.5410E-04
1.3210E-03
1.5590E-03
1.6860E-03
2.0930E-03
2.4567E-03
4.1835E-03
5.9220E-03
1.1062E-02
2.3280E-02
3.6790E-02
6.4590E-02
9.9920E-02
1.3359E-01
1.6073E-01
1.8512E-01
1.9305E-01
1.9948E-01
1.9629E-01
1.7179E-01
1.7884E-01
1.6382E-01
1.3372E-01

33

4.6789E-05
2.7461E-05
2.7786E-05
3.7382E-05
7.3367E-05
9.0488E-05
1.3813E-04
1.5730E-04
1.6284E-04
2.5762E-04
3.3254E-04
5.3830E-04
5.7586E-04
1.2338E-03
1.2511E-03
1.4598E-03
2.4585E-03
2.2506E-03
3.6871E-03
3.4845E-03
5.7562E-03
6.0775E-03
6.1464E-03
9.7369E-03
1.2065E-02
1.4318E-02
9.2214E-03

Target Material: Tantalum (Ta-181)
Angle: 10 - 15°

x—-section

(b/sxr/MeV)

1.4224E-03
3.4690E-04
3.6002E-04
1.0141E-03
1.3346E-03
2.0642E-03
2.4361E-03
2.6345E-03
3.2705E-03
3.8389E-03
6.5371E-03
9.2537E-03
1.7285E-02
3.6377E-02
5.7488E-02
1.0093E-01
1.5613E-01
2.0875E-01
2.5116E-01
2.8927E-01
3.0166E-01
3.1171E-01
3.0672E-01
2.6844E-01
2.7946E-01
2.5598E-01
2.0895E-01

7.3113E-05
4.2911E-05
4.3419E-05
5.8414E-05
1.1464E-04
1.4140E-04
2.1584E-04
2.4580E-04
2.5445E-04
4.0256E-04
5.1962E-04
8.4115E-04
8.9984E-04
1.9279E-03
1.9550E-03
2.2810E-03
3.8416E-03
3.5167E-03
5.7615E-03
5.4449E-03
8.9946E-03
9.4968E-03
9.6044E-03
1.5215E-02
1.8852E-02
2.2374E-02
1.4409E-02




Table F.34

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 0O
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

4.2060E-04
2.8920E-04
2.1230E-04
5.6830E-04
8.7360E-04
1.0840E-03
1.4460E-03
1.5470E-03
1.9210E-03
2.9447E-03
3.7655E-03
5.0530E-03
1.1896E-02
2.2789E-02
3.5918E-02
6.3880E-02
9.8550E-02
1.3447E-01
1.6725E-01
1.8631E-01
2.1035E-01
2.0492E-01
1.8718E-01
1.6672E~-01
1.6175E-01
1.5032E-01
1.0899E-01

34

error

(1o)

2.9274E-05
2.3396E-05
1.8937E-05
3.7906E-05
6.1065E-05
6.7533E-05
1.0975E-04
1.4480E-04
1.3678E-04
2.5599E-04
2.4011E-04
4.4441E-04
5.3302E-04
9.8512E-04
1.1892E-03
1.4070E-03
1.9509E-03
2.0261E-03
3.1731E-03
3.2887E-03
6.4482E-03
6.0215E-03
4.7156E-03
7.1194E-03
7.6221E-03
1.0176E-02
5.7697E-03

Target Material: Tantalum (Ta-181)
Angle: 15 - 20°

x-section

(b/st /MeV)

6.5723E-04
4.5190E-04
3.3174E-04
8.8802E-04
1.3651E-03
1.6939E-03
2.2595E-03
2.4173E-03
3.0018E-03
4.6014E-03
5.8840E-03
7.8958E-03
1.8589E-02
3.5610E-02
5.6125E-02
9.9819E-02
1.5399E-01
2.1012E-01
2.6134E-01
2.9113E-01
3.2869E-01
3.2021E-01
2.9249E-01
2.6052E-01
2.5275E-01
2.3489E-01
1.7031E-01

4.5743E-05
3.6559E-05
2.9591E-05
5.9231E-05
9.5419E-05
1.0553E-04
1.7150E-04
2.2626E-04
2.1372E-04
4 .0000E-04
3.7519E-04
6.9443E-04
8.3290E-04
1.5394E-03
1.8582E-03
2.1985E-03
3.0484E-03
3.1660E-03
4.9583E-03
5.1390E-03
1.0076E-02
9.4093E-03
7.3685E-03
1.1125E-02
1.1910E-02
1.5902E-02
9.0157E-03




Table F.35

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

1.3980E-04
3.6550E-04
1.6840E-04
4.7350E-04
7.3730E-04
1.0300E-03
1.3750E-03
1.5410E-03
1.7400E-03
2.4127E-03
4 .0905E-03
6.4920E-03
1.2061E-02
2.0905E-02
3.6440E-02
6.4350E-02
1.0008E-01
1.3745E-01
1.6502E-01
1.9185E-01
2.0045E-01
1.9467E-01
1.9563E-01
1.7034E-01
1.6651E-01
1.5235E-01
1.2267E-01

35

1.4679E-05
2.5000E-05
1.4769E-05
2.7936E-05
5.2643E-05
5.5723E-05
1.0587E-04
1.0340E-04
1.3207E-04
1.8843E-04
2.3977E-04
4.0830E-04
5.2292E~-04
7.8511E-04
9.9235E-04
1.2137E-03
1.7737E~-03
.0099E-03
3.3810E-03
3.3120E-03
5.2524E-03
4.9264E-03
5.4436E-03
6

8

9

5

]

.7853E-03
.6031E-03
.5663E-03
.9516E-03

Target Material: Tantalum (Ta-181)
Angle: 20 - 25°

x—-section

(b/sr/MeV)

2.1845E-04
5.7113E-04
2.6314E-04
7.3989E-04
1.1521E-03
1.6095E-03
2.1486E-03
2.4080E-03
2.7189E-03
3.7701E-03
6.3918E-03
1.0144E-02
1.8846E-02
3.2666E~-02
5.6941E-02
1.0055E-01
1.5638E-01
2.1478E-01
2.5786E-01
2.9978E-01
3.1322E-01
3.0419E-01
3.0569E-01
2.6617E-01
2.6019E-01
2.3806E-01
1.9168E-01

2.2937E-05
3.9065E-05
2.3078E-05
4.3654E-05
8.2260E-05
8.7073E-05
1.6544E-04
1.6157E-04
2.0637E-04
2.9444E-04
3.7467E-04
6.3800E-04
8.1712E-04
1.2268E~-03
1.5506E-03
1.8966E-03
2.7715E-03
3.1407E-03
5.2831E-03
5.1753E-03
8.2074E-03
7.6980E-03
8.5062E-03
1.0603E-02
1.3443E-02
1.4948E-02
9.3000E-03




Table F.36

enexgy
(MeV)

2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1l/sx /MeV)

1.5830E-05
1.8690E-04
2.6300E-04
3.5060E-04
6.0380E-04
8.9240E-04
1.1900E-03
1.4030E-03
1.8990E-03
2.3687E-03
3.3495E-03
5.7520E-03
1.1181E-02
2.0884E-02
3.7100E-02
6.3810E-02
1.0008E-01
1.3434E-01
1.6618E-01
1.8730E-01
1.9635E-01
2.0056E-01
1.9322E-01
1.7389E-01
1.6385E-01
1.4349E-01
1.0987E-01

36

2.8209E-06
9.5693E-06
1.2598E-05
1.5777E-05
2.6869E~05
3.2216E-05
6.0095E~05
6.8326E-05
8.5265E-05
1.2421E-04
1.4037E-04
2.6037E~-04
2.8914E-04
5.6507E-04
6.3445E-04
8.3204E-04
1.4112E-03
1.4401E-03
2.4224E-03
2.3119E-03
3.9678E~03
4.2040E-03
4.1144E-03
5.3644E-03
5.7098E-03
6.5370E~-03
3.7014E-03

Target Material: Tantalum (Ta-181)
Angle: 25 - 35°

x-section

(b/sx /MeV)

.4736E-05
.9205E-04
.1096E-04
.4785E-04
.4350E~-04
.3945E-03
.8595E~-03
.1923E-03
.9674E-03
.7014E-03
.2339E-03
.9881E-03
.7471E-02
.2633E-02
.71972E-02
.9709E-02
.5638E-01
.0992E-01
.5967E-01
.9267E-01
.0682E-01
.1339E-01
.0193E-01
.7172E-01
.5603E-01
.2422E-01
.7168E~-01
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.4079E-06
.4953E~-05
.9685E-05
.4653E-05
.1986E-05
.0340E-05
.3904E-05
.0677E~-04
.3323E-04
.9409E-04
.1935E-04
.0686E-04
.5181E-04
.8298E-04
.9139E-04
.3001E-03
.2051E-03
.2503E-03
.7852E-03
.6126E-03
.2001E-03
.5692E-03
.4291E-03
.3824E-03
.9221E-03
.0215E-02
.7837E-03




Table F.37

energy

(MeV)

yield

(1/8x/MeV)

Target Material:
Angle: 35 - 40°

37

Tantalum (Ta-181)

X

—-gection

(b/sx/MeV)

3
2
1
7

.2500E
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

Ur N WY N W N D N W N Y RN W oo

00

.9890E-07
.3930E-05
.2680E-04
.0370E-04
.9150E-04
.2510E-04
.0740E-03
.2240E-03
.8980E-03
.3897E-03
.0825E-03
.1250E-03
.0949E-02
.0572E-02
.5850E-02
.3680E-02
.8770E-02
.3488E-01
.6518E-01
.8948E-01
.0297E-01
.9208E-01
.9348E-01
.6948E-01
.6747E-01
.4209E-01
.1274E-01

= U R R NN O 0 W NN N R W N W

.9890E-07
.3136E-06
.5082E-05
.9710E-05
.1161E-05
.1502E-05
.6576E~05
.0784E-05
.0439E-04
.4195E-04
.5601E-04
.1261E-04
.8278E-04
.0916E-04
.3751E-04
.7589E-04
.5984E-03
.6896E-03
.6468E-03
.7574E-03
.8514E-03
.0485E-03
.3730E-03
.7789E-03
.0754E-03
.9165E-03
.8680E-03

.5609E-06
.9897E-05
.5440E-04
.7456E-04
.6802E-04
.2893E-03
.6782E-03
.9126E-03
.9658E-03
.7342E-03
.8167E-03
.0083E-03
.7109E-02
.2146E-02
.6019E-02
.9506E-02
.5434E-01
.1076E-01
.5811E-01
.9608E-01
.1716E-01
.0014E-01
.0233E-01
.6483E-01
.6169E-01
.2203E-01
.7617E-01
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.5609E-06
.1428E~-05
.3567E-05
.0799E-05
.8692E-05
.4852E-05
.1966E-04
.2623E-04
.6312E-04
.2181E-04
.4378E-04
.2598E-04
.9814E-04
.5187E-04
.3087E-03
.5249E-03
.4977E-03
.6402E-03
.1359E-03
.3087E-03
.5807E-03
.3262E-03
.8333E-03
.0302E-03
.1056E-02
.0808E-02
.6068E-03




Table F.38

energy

(MeV)

yield

(1/sx/MeV)

Target Material:
Angle: 40 - 50°

38

Tantalum (Ta-181)

x—

section

(b/sx /MeV)

N N W W R N W o N Y RN WO NN W RN WS o
. . . . . . . . . . . . . . . . . . . .

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

H o R b = e R O 0 W N U WR DD RN e

.3040E-07
.8080E-05
.3260E-04
.6560E-04
.2700E-04
.9380E-04
.9740E-04
.2530E-03
.5490E-03
.1437E-03
.4535E-03
.7120E-03
.0923E-02
.0391E-02
.5687E-02
.2900E-02
.8050E-02
.3536E-01
.6075E-01
.8612E-01
.9858E-01
.9841E-01
.9015E-01
.6802E-01
.6102E-01
.5076E-01
.1287E-01

W O obd W W W NN gD NN O g RN =Y 0N

.3040E-07
.8150E-06
.1549E-06
.9600E-06
.8446E-05
.9625E-05
.4332E-05
.9493E-05
.5454E-05
.3402E-05
.1547E-04
.2476E-04
.5889E-04
.5539E-04
.9074E-04
.4478E-04
.2516E-03
.3805E-03
.1083E-03
.2602E-03
.9740E-03
.7333E-03
.5560E-03
.8408E-03
.2482E-03
.3434E-03
.6735E-03

M D NN ww NN Y T W = DT W N =R NN O

. 71254E-07
.8252E-05
.0720E~-04
.1503E-04
.6723E-04
.0841E-03
.4023E-03
.9579E-03
.4205E-03
.3498E-03
.3964E-03
.9256E-03
.7068E-02
.1863E-02
.5764E~-02
.8287E-02
.5321E-01
.1151E-01
.5119E-01
.9083E-01
.1030E-01
.1004E-01
.9713E-01
.6255E-01
.5161E-01
.35568E-01
.7637E-01

U O @ N oo W W N e e 0N W R 0N Y BN e oY

.7254E-07
.3988E-06
.2743E-05
.5563E-05
.8824E-05
.6292E-05
.9272E-05
. 7338E-05
.6653E-05
.4595E-04
.8044E-04
.5121E-04
.0455E-04
.1159E-04
.2310E-04
.1638E-03
.9557E-03
.1572E-03
.2944E-03
.5318E-03
.2098E-03
.8336E-03
.5565E-03
.5643E-03
.2008E-03
.9122E-03
.7403E-03
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Tantalum (Ta-181)

x—

section

(b/sx /MeV)

0.0000

. 1522E-07
.5701E-06
.0799E-06

.2425E-05

1.5686E-05
2.7587E-05

W NN OO N R W 0! s W

Table F.39 Target Material:
Angle: 50 - 65°
energy yield
(MeV) (1/sx/MeV)
5.5000E 02 0.0000
4.5000E 02 1.4460E-06
3.5000E 02 2.8430E-05
2.5000E 02 1.4580E-04
7500E 02 3.3400E-04
2500E 02 6.0100E-04
0000E 01 8.3850E-04
7.0000E 01 1.0550E-03
5.0000E 01 1.4950E-03
3.5000E 01 1.9167E-03
2.5000E 01 2.9245E-03
1.7500E 01 4.9730E-03
1.2500E 01 1.0425E-02
9.0000E 00 2.1000E-02
7.0000E 00 3.5110E-02
5.0000E 00 6.2260E-02
3.5000E 00 9.7970E-02
2.5000E 00 1.3434E-01
1.7500E 00 1.6124E-01
1.2500E 00 1.8572E-01
9.0000E-01 1.9442E-01
7.0000E-01 1.9825E-01
5.0000E-01 1.9052E-01
3.5000E-01 1.6698E-01
2.5000E~-01 1.5805E-01
1.7500E-01 1.5082E-01
7.5000E-02 1.1142E-01

w o W W

.6714E-05
.6046E-05
.7415E-05
.6225E-05
.4520E-04
.9568E-04
.8187E-04
.8429E-04
.0580E-04
.1941E-03
.2658E-03
.0329E-03
.0413E-03
.6010E-03

.4747E-03
.2655E-03
.2587E~-03
.6476E-03
.9211E-03
.1845E-03

0.0000

2.2595E-06

.4425E-05

2.2783E-04

.2191E-04

9.3912E-04

fomst

W NN O 0w =N RN N

H NN NN W

.3102E-03

.6485E-03
.3361E-03
.9951E-03
.5698E-03
.7708E-03
.6290E-02
.2815E-02
.4863E-02
.7287E-02
.5309E-01
.0992E-01
.5195E-01
.9021E-01
.0380E-01

.0979E-01
.9771E-01
.6092E-01
.4697E-01
.3567E-01
.7410E-01

0.0000

8.9884E-07

.0160E-06
.5004E-06

.9415E-05

2.4511E-05

>
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.3107E-05

.7369E-05
.1951E-05
.9717E-05
.3473E-04
.2689E~-04
.0576E-04
.9671E-04
.5675E-04
.1029E-03
.8659E-03
.9780E-03
.1767E-03
.1897E-03
.6269E~-03

.4296E~-03
.1027E-03
.6547E-03
.2623E-03
.2523E-03
.9761E-03




Table F.40

energy

(MeV)

yield

(1/sx/MeV)

Target Material:
Angle: 65 - 80°

40

Tantalum (Ta-181)

x—

section

(b/sr /MeV)

~N O H RN WO N0 N WO N Y RN WO N W RN W s O

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
. 7500E-01
.5000E-02

O = ok R R 0w HE W RN W oS N

0.0000

.1310E-07
.9010E-06
.9860E-05
.6150E-04
.2770E-04
.8920E-04
.9180E-04
.2200E-03
.6527E-03
.5676E-03
.4110E-03
.3890E-03
.8603E-02
.1351E-02
.6254E~-02
.8920E-02
.2237E-01
.5238E-01
.7468E-01
.8228E-01
.8599E-01
.7584E-01
.6976E-01
.5777E-01
.4190E-01
.8640E-02

N S W W NN RO R R W HE N T W W Y W W N

0.0000

.1310E-07
.0129E-07
.4304E-06
.2539%E-06
.0585E-05
.3450E-05
.0500E-05
.4282E-05
.8885E-05
.5230E-05
.3967E-04
.6526E-04
.2625E~-04
.4614E-04
.8023E-04
.5968E-04
.5840E-04
.3471E-03
.5695E-03
.4204E-03
.3880E-03
.4755E~-03
.5972E-03
.5562E-03
.2384E-03
.1086E-03
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0.0000

.3299E-07
.6583E-06
.7911E-05
.5236E-04
.1206E-04
.2068E-04
.3935E-03
.9064E-03
.5825E-03
.0121E-03
.8926E-03
.4671E-02
.9069E-02
.8989E-02
.7902E-02
.3895E-01
.9122E-01
.3811E-01
.7295E-01
.8483E-01
.9063E-01
.7477E-01
.6527E-01
.4653E-01
.2173E-01
.5413E-01
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0.0000

.3299E-07
.4084E-06
.3603E-06
.4460E-05
.6540E-05
.6643E-05
.7659E-05
.3569E-05
.2014E-05
.1755E-04
.1825E-04
.5824E-04
.0979E~-04
.9715E-04
.5041E-04
.3433E-03
.4976E-03
.1050E-03
.4525E-03
.7821E-03
.7315E-03
.8683E-03
.6209E-03
.5570E-03
.6229E-03
.2948E-03




Table F.41

Target Material:

Angle: 80 - 100°

energy

(MeV)

yield

(1/8x/MeV)

41

Tantalum (Ta-181)

X-

section

(b/sx /MeV)

7
5
3
2
1
7

8 = M Ww g Y NN W oY RN W oo

00

.0000E-01

.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

-t = = = 0 NN W =0T W = T O

O o e

0.0000

.5830E-07
.4710E-06
.1940E-05
.6830E-04
.4220E-04
.0260E-04
.8060E-04
.2747E-03
.9876E-03
.6780E-03
.9230E-03
.7041E-02
.9829E-02
.5378E-02
.7495E-02
.2054E-01
.5073E-01
.7075E-01
.8083E-01

.8027E-01
.7442E-01
.6608E-01
.5542E-01
.4141E-01
.6970E-02

N = R Ww N O RN D =N
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0.0000

.6192E-07
.1233E-06
.1552E-06
.1429E-06
.7829E-05
.8295E-05
.9588E-05
.6792E-05
.2235E-05
.4529E-05
.2297E-04
.7108E~-04
.5224E-04
.3645E-04
.8843E-04
.7043E-04
.2657E-03
.5104E-03
.2286E-03

.3541E-03
.3873E-03
.4670E-03
.3166E-03
.1905E-03
.9022E-03

N NMN = E N W N TN 00 e N

= N DNdNNN

0.0000
0.0000

.1614E-07
.4799E-05
.1161E-05
.6299E-04
.3472E-04
.8536E-04
.3760E-03
.9919E-03
.1058E-03
.7472E-03
.2380E-02
.6628E-02
.6611E-02
.6534E-02
.3672E-01
.8836E-01
.3553E-01
.6681E-01
.8256E-01

.8169E-01
.7255E-01
.5952E-01
.4286E-01
.2097E-01
.5153E-01
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0.0000

.0927E-07
.7552E-06
.4929E-06
.5990E-06
.7859E-05
.8587E-05
.6234E-05
.3118E-05
.7249E-05
.4771E-04
.9215E-04
.2359E-04
.5041E-04
.8199E-04
.2320E-03
.3601E-03
.9778E-03
.3601E-03
.4824E-03

.6785E-03
.7303E-03
.4175E-03
.1825E-03
.5480E-03
.9724E-03
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x-section

(b/sx /MeV)

3.8096E-06
2.4892E-05
9.7037E-05
2.743%E-04
4.1018E-04
7.9255E-04
1.2098E-03
2.2230E-03
4.4831E~-03
1.1065E-02
2.5067E-02
4.4643E-02
8.2700E-02
1.3216E-01
1.8473E-01
2.3164E-01
2.6275E-01
2.7725E-01
2.7849E-01
2.6797E-01
2.5444E-01
2.3548E-01
2.1256E-01
1.5001E-01

Table F.42 Target Material: Tantalum (Ta-181)
Angle: 100 - 120°
energy yield error
(MeV) (1/sx/MeV) (lo)
5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 2.4380E-06 6.2730E-07
1.7500E 02 1.5930E-05 2.1920E-06
1.2500E 02 6.2100E-05 4.2104E-06
9.0000E 01 1.7560E-04 1.2327E-05
7.0000E 01 2.6250E-04 1.3807E-05
5.0000E 01 5.0720E-04 2.1099E-05
3.5000E 01 7.7421E-04 3.8626E-05
2.5000E 01 1.4226E-03 5.1570E-05
1.7500E 01 2.8690E-03 9.1993E-05
1.2500E 01 7.0810E-03 1.1729E-04
9.0000E 00 1.6042E-02 2.6214E-04
7.0000E 00 2.8570E-02 3.4714E-04
5.0000E 00 5.2925E-02 4.0815E-04
3.5000E 00 8.4575E-02 7.7474E-04
2.5000E 00 1.1822E-01 8.7108E-04
1.7500E 00 1.4824E-01 1.2708E-03
1.2500E 00 1.6815E-01 1.4750E-03
9.0000E-01 1.7743E-01 2.2412E-03
7.0000E-01 1.7822E-01 2.3695E-03
5.0000E-01 1.7149E-01 2.3403E-03
3.5000E-01 1.6283E-01 3.3082E-03
2.5000E-01 1.5070E-01 3.1987E-03
1.7500E-01 1.3603E-01 3.9357E-03
7.5000E-02 9.6000E-02 1.9782E-03

9.8021E-07
3.4252E-06
6.5791E~-06
1.9262E-05
2.1576E-05
3.2970E-05
6.0357E-05
8.0583E~05
1.4375E-04
1.8328E~-04
4.0961E-04
5.4244E-04
6.3778E-04
1.2106E-03
1.3611E-03
1.9858E-03
2.3048E-03
3.5021E-03
3.7026E-03
3.6569E-03
5.1694E-03
4.,9982E-03
6.149%E-03
3.0911E~-03




43

x-section

(b/sx/MeV)

0.0000
0.0000
0.0000
6.2316E-07
9.9709E-06
4.1753E-05
.4334E-04
.4142E-04
.2304E-04
.6112E-04
.4847E-03
.2479E-03
.9131E-03
.0520E-02
.7345E-02
.3248E-02

.6698E-01
.1973E-01
.4551E-01
.6124E-01
.6592E-01
.5561E-01
.4653E-01
.1638E-01
.0684E-01

Table F.43 Target Material: Tantalum (Ta-181)
Angle: 120 - 140°
energy yield error
(MeV) (1/8x/MeV) (lo)
5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 3.9880E-07 2.8056E-07
1.7500E 02 6.3810E-06 1.7675E-06
1.2500E 02 2.6720E-05 3.6033E—06
5.0000E 01 9.1730E-05 8.8152E-06
7.0000E 01 1.5450E-04 1.1804E-05
5.0000E 01 2.7073E-04 1.6302E-05
3.5000E 01 4.8709E-04 3.3946E-05
2.5000E 01 9.5018E-04 4.2654E-05
1.7500E 01 2.0785E-03 7.9061E-05
1.2500E 01 5.7040E-03 1.2603E-04
9.0000E 00 1.3132E-02 2.8542E-04
7.0000E 00 2.3899E-02 3.3630E-04
5.0000E 00 4.6876E-02 5.8864E-04
3.5000E 00 7.6943E-02 8.8945E-04
2.5000E 00 1.0686E-01 1.0562E-03
1.7500E 00 1.4062E-01 1.6908E-03
1.2500E 00 1.5711E-01 2.0153E-03
9.0000E-01 1.6718E-01 2.8479E-03
7.0000E-01 1.7018E-01 2.7394E-03
5.0000E-01 1.6358E-01 3.4727E-03
3.5000E-01 1.5777E-01 3.8464E-03
2.5000E-01 1.3848E-01 3.8027E-03
1.7500E-01 1.3237E-01 5.5834E-03
7.5000E-02 8.6892E-02 2.6052E-03

1
2
4
7
1
3
8
2
3
7
1.2023E-01
1
2
2
2
2
2
2
2
2
1

.3578E-01

0.0000
4.3840E-07
2.7619E-06
4.6930E-06
1.3775E-05
1.8445E-05
2.5473E-05
5.3044E-05
6.6651E-05
1.2354E-04
1.9694E-04
4.4599E-04
5.2551E-04
9.1982E-04
1.3899E-03
1.6504E-03
2.6421E-03
3.1491E-03
4.4502E-03
4.2806E-03
5.4264E-03
6.0104E-03
5.9420E-03
8.7246E-03
4.0709E-03




Table F.44

energy

(MeV)

yield

(1/sx/MeV)

44

x—-

Target Material: Tantalum (Ta-181)
Angle: 140 - 160°

section

(b/sr /MeV)

~N =N W W D W N Y N WO N W e N W e O
e L3 o ° < e ° . e e ° ° ° L3 L2 ° L} ° Ed

.2500E 0O
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

L O T T e T S S R N N N N IR IOV SIS [ WP

0.0000
0.0000
0.0000
0.0000

.6660E-06
.8330E-05
.1800E-05
.5540E-05
.9143E-04
.6289E-04
.2498E-04
.7465E-03
.0110E-03
.2342E-02
.2504E-02
.5591E-02
.5933E-02
.0549E-01
.3911E-01
.5487E-01
.6763E-01
.6943E-01
.6206E-01
.5443E-01
.3783E-01
.2912E-01
.6098E-02

O W W W NN N O W O R W e e W e

.4583E-06
.0703E-06
.0289E-05
.0923E-05
.6731E-05
.5872E-05
.3459E-05
.0609E-05
.2938E-04
.8123E-04
.3088E-04
.8078E-04
.0071E-04
.0722E-03
.6686E-03
.0255E-03
.9441FE-03
.7735E-03
.4694E-03
.8570E-03
.8457E-03
.4996E-03
.6428E-03

oD N DD NN RN W RSN RN N

0.0000

.7285E-06
.8642E-05
.1219E-04
.3366E-04
.9913E-04
.6705E-04
.1329E-03
.7291E-03
.8302E-03
.9286E-02
.5165E-02
.1240E-02
.1865E~-01
.6484E-01
.1737E-01
.4200E-01
.6194E-01
.6475E-01
.5324E-01
.4131E-01
.1538E-01
.0176E-01
.3454E-01

LS e~ B = ) B e RS L~ T 7 o B o o Vo B & B - N\ D o~ A & 5 B R o R L]

.2788E-06
.7976E-06
.6077E-05
.7069E-05
.6144E-05
.6054E-05
.7909E~-05
.4159E-04
.0217E-04
.3945E-04
.1703E-04
.0752E-04
.4074E-03
.6755E-03
.6074E-03
.1650E-03
.6004E-03
.3338E-03
.4213E-03
.0269E-03
.0093E-03
.5937E-03
.1296E-03




45

x—

Target Material: Tantalum (Ta-181)

section

(b/sx /MeV)

Table F.45
Angle: 160 - 180°
energy yield
(MeV) (1/8x/MeV)
5.5000E 02 0.0000
4.5000E 02 0.0000
3.5000E 02 0.0000
2.5000E 02 0.0000
1.7500E 02 3.5190E-06 2
1.2500E 02 1.9350E-05 5
9.0000E 01 3.5190E-05 1
7.0000E 01 7.4770E-05 1
5.0000E 01 1.8083E-04 2
3.5000E 01 2.8119E-04 4
2.5000E 01 5.9128E-04 6
1.7500E 01 1.7415E-03 1
1.2500E 01 4.5320E-03 1
9.0000E 00 1.2171E-02 3
7.0000E 00 2.2949E-02 4
5.0000E 00 4.4693E-02 6
3.5000E 00 7.4927E-02 9
2.5000E 00 1.0526E-01 1
1.7500E 00 1.3810E-01 1
1.2500E 00 1.5398E-01 2
9.0000E~-01 1.6558E-01 3
7.0000E-01 1.7046E-01 3
5.0000E-01 1.6284E-01 3
3.5000E-01 1.5180E-01 4
2.5000E-01 1.3666E-01 4
1.7500E-01 1.2944E-01 6
7.5000E-02 8.1926E-02 2

0.0000

.4756E-06
.5322E-06
.1993E-05
.8812E-05
.7321E-05
.6392E-05
.5126E-05
.4949E-04
.5444F-04
.7282E-04
.6998E-04
.2599E-04
.9342E-04
.2133E-03
.8771E-03
.1980E-03
.1572E-03
.2427E-03
.7870E-03
.0672E-03
.2167E-03
.2097E-03
.6594E-03

| S B S R S = ) B P e Ve B - R L TS &

.4988E-06
.0236E-05
.4988E-05
.1684E-04
.8257E-04
.3938E-04
.2393E-04
.7213E-03
.0817E-03
.9018E-02
.5860E-02
.9837E-02
.1708E-01
.6448E-01
.1580E-01
.4061E-01
.5873E-01
.6636E-01
.5445E-01
.3720E-01
.1354E-01
.0226E-01
.2802E-01
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0.0000

.8684E-06
.6445E-06
.8740E-05
.9396E-05
.2691E-05
.2492E-05
.0177E-04
.3359E-04
.4133E-04
.8256E-04
.3440E-04
.7817E-04
.5523E-03
.8959E-03
.9331E-03
.4346E-03
.9334E-03
.0670E-03
.9175E-03
.3553E-03
.5890E-03
.7032E-03
.1555E-03




Table F.46

Angle: 0 - 5°

energy

(MeV)

yield

(1/sx/MeV)

Target Material:

46

Indium (In-115)

X

-gection

(b/sx/MeV)

.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

N W OH R NN RN RO NN N R RN N W

.2010E-04
.5090E-04
.3380E-03
.3420E-03
.6730E-03
.2270E-03
.6730E-03
.9520E-03
.5790E-03
.5185E~-03
.2353E-03
.5612E-03
.1530E-03
.9962E-02
.6139E-02
.7360E-02
.6010E-02
.8291E-02
.0355E-01
.1437E-01
.1157E-01
.1984E-01
.3805E-01
.0763E-01
.2316E-01
.8970E-02
.8430E-02

H N OO a0 W NN U0 R W W N e O

.1418E-04
.0668E~05
.3420E-04
.8572E-04
.0595E-04
.6969E-04
.4497E~04
.2989E-04
.6112E~-04
.3819E-04
.3816E-04
.1934E-03
.1438E-03
.5768E-03
.6445E-03
.9377E-03
.7713E-03
.1835E-03
.2258E-03
.7807E-03
.3509E-03
.0049E-02
.5428E-02
.4301E-02
.9862E-02
.8075E-02
.3253E~-02

© kRO U W R NRN RN RN N

.0888E~-03
.9691E~-04
.5834E-03
.7715E-03
.9798E-03
.4520E-03
.9798E-03
.3100E-03
.0520E-03
.9804E-03
.6453E-03
.5811E-03
.0832E-02
.3623E~02
.0933E~-02
.6046E-02
.9950E-02
.2649E-02
.2254E-01
.3535E-01
.3203E-01
.4182E-01
.6337E-01
.2737E-01
.4575E-01
.1712E-01
.2814E-02

~ W N = = 8 0N WO W W WO Ww R NNN A

.3513E-04
.1794E-05
.5881E-04
.1978E-04
.4372E-04
.0082E-04
.0824E-04
.9039E-04
.4569E-04
.3689E-04
.3686E-04
.4123E-03
.3536E-03
.0493E-03
.1295E-03
.4765E-03
.8298E-03
.7673E-03
.3676E-03
.0243E-03
.6990E-03
.1892E-02
.8258E-02
.6924E-02
.3505E-02
.3224E-02
.5684E-02
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Indium (In-115)

x—-section

(b/sx /MeV)

.0240E-05

3.0407E-05

[$2]

Table F.47 Target Material:
Angle: 5 - 10°
energy yield
(MeV) (1/81 /MeV)
5.5000E 02 1.3600E-03
4 .5000E 02 1.9100E-04
3.5000E 02 4.2400E-04
2.5000E 02 8.1070E-04
1.7500E 02 1.1270E-03
1.2500E 02 1.2020E-03
9.0000E 01 1.4210E-03
7.0000E 01 1.8870E-03
5.0000E 01 2.0030E-03
3.5000E 01 2.3855E-03
2.5000E 01 2.8003E-03
1.7500E 01 4.7352E-03
1.2500E 01 8.8890E-03
9.0000E 00 1.8130E-02
7.0000E 00 2.6400E-02
5.0000E 00 4.5530E-02
3.5000E 00 6.0238E-02
2.5000E 00 8.4830E-02
1.7500E 00 1.1011E-01
1.2500E 00 1.2000E-01
9.0000E-01 1.2091E-01
7.0000E-01 1.1988E-01
5.0000E-01 1.1485E-01
3.5000E-01 1.1233E-01
2.5000E-01 1.2323E-01
1.7500E-01 8.9730E-02
7.5000E-02 7.5370E-02

~N o oo RN 0O W W N R e m

.4230E-05

.8370E-05
.0368E-04
.0457E-04
.7166E-04
.1116E-04
.9870E-04
.3432E-04
.7046E-04
.2549E-04
.3062E-04
.5680E-03
.4123E-03
.8155E-03
.1898E-03
.6598E-03
.6674E-03
.6031E-03
.4136E-03
.9777E~-03
.5653E-03
.7185E-03
.1552E-02
.3523E-02
.1348E-03

1.6094E-03
2.2603E-04
.0176E-04

o,

.5938E-04
.3337E-03
.4224E-03
.6816E-03
.2331E-03
.3703E-03
.8231E-03
.3139E-03
.6036E-03
.0519E-02
.1455E-02
.1242E-02
.3880E-02
.1286E-02
.0039E-01
.3030E-01
.4201E-01
.4308E-01
.4187E-01
.3591E-01
.3293E-01
.4583E-01
.0619E-01
.9193E-02

W |~ = R R =N W N W N NN e O

o
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.4956E-05
.5984E-05
.4175E-05

.9075E-05
.2270E-04
.2375E-04
.0314E-04
.4988E-04
.3514E-04
.9563E-04
.3840E-04
.4020E-04
.8296E~-04
.8556E-03
.6714E-03
.1485E-03
.5915E-03
.1476E-03
.5234E~-03
.4473E-03
.5898E-03
.0740E-03
.5860E-03
.1501E-02
.3671E-02
.6004E-02
.4433E-03




Table F.48

Angle:

enexgy
(MeV)

5.5000E 02
4.5000E 02

3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

Target Material:

10 - 15°

yield
(1/s8r/MeV)

9.8060E-04
2.2200E-04

3.2310E-04
7.0240E-04
9.2160E-04
1.0790E-03
1.2220E-03
1.5170E-03
1.9390E-03
2.1725E-03
3.5723E-03
5.3162E-03
8.8050E-03
1.6820E-02
2.5933E-02
4.5230E-02
6.2720E-02
8.2840E-02
1.0141E-01
1.1506E-01
1.1865E-01
1.2276E-01
1.1303E-01
1.1336E-01
1.2057E-01
8.2330E-02
8.4190E-02

48

5.0795E-05
2.2688E-05

2.9725E-05
4.9800E-05
7.8059E-05
7.2617E-05
1.3784E-04
1.6429E-04
1.4639E-04
2.8186E-04
3.4509E-04
5.3184E-04
5.6444E-04
1.1013E-03
1.1551E-03
1.3833E-03
1.8196E~-03
1.9630E-03
2.7184E-03
3.2288E-03
5.2316E-03
5.0860E-03
4.2307E-03
1.0487E-02
8.6693E-03
8.5705E-03
7.1972E-03

Indium (In-115)

Xx-section
(b/sxr/MeV)

1.1604E-03
2.6271E-04

3.8236E-04
8.3122E-04
1.0906E-03
1.2769E-03
1.4461E-03
1.7952E-03
2.2946E-03
2.5710E-03
4.2275E-03
6.2912E-03
1.0420E-02
1.9905E-02
3.0689E-02
5.3525E-02
7.4223E-02
9.8033E-02
1.2001E-01
1.3616E-01
1.4041E-01
1.4527E-01
1.3376E-01
1.3415E-01
1.4268E-01
9.7429E-02
9.9630E-02

6.0111E-05
2.6849E-05

.5177E-05
.8933E-05
.2375E-05
.5934E-05
.6312E-04
.9442E-04
.7324E-04
.3355E-04
.0838E-04
.2938E-04
.6796E-04
.3033E-03
.3669E-03
.6370E-03
.1533E-03
.3231E-03
.2169E-03
.8210E-03
.1911E-03
.0187E-03
5.0066E-03
1.2410E-02
1.0259E-02
1.0142E-02
8.5172E-03
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Table F.49

energy

(MeV)

yield

(1/8r/MeV)

Target Material:
Angle: 15 - 20°

49

Indium (In-115)

x—

section

(b/sx /MeV)

W N W = N W Reu
¢ e s e o+ e s s s
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01
0l
01
00
00
00
00
00
00
00

.0000E-01
.0000E-01

.0000E-01

.5000E-01

.5000E-01

.7500E-01
.5000E-02

|-

N

© W OO RN O W

.8330E-04
.8510E-04
.4470E-04
.4310E-04
.4940E-04
.0880E-03
.3140E-03
.5980E-03
.7190E-03
.6995E-03

.2583E-03
.5532E-03
.7290E-03
.7205E-02
.4671E-02
.5060E-02
.3660E-02
.6690E-02
.0417E-01
.1625E-01
.1876E-01
.2410E-01
.2140E-01
.1796E-01
.1146E-01
.1310E-02
.2760E-02

N o= = Ut NN W

W O N R R R W NN =W Y R RN

.0110E-05
.6343E-05
.2317E-05
.0194E-05
.8184E-05
.3974E-05
.0709E-04
.1697E~04
.3752E-04
.4562E-04

.2550E-04
.3669E-04
.9438E-04
.7801E-04
.4601E-04
.2793E-03
.7394E-03
.0103E-03
.6314E-03
.0703E-03
.2288E-03
.7027E-03
.4904E-03
.3383E-03
.9649E-03
.4551E-03
.8478E-03

WN NN WO
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.7194E-04
.3739E-04
.8958E-04
.6104E-04
.0052E-03
.2875E-03
.5550E-03
.8911E-03
.0343E-03
.1946E-03

.8559E-03
.5716E-03
.1513E-02
.0360E-02
.9196E-02
.3324E-02
.5335E-02
.0259E-01
.2327E-01
.3757E-01
.4054E-01
.4686E-01
.4366E-01
.3959E-01
.3190E-01
.0806E-01
.7938E-02

N =N O RN W W
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.5632E-05
.1175E-05
.6409E-05
.7565E~05
.8855E-05
.5707E-05
.2673E-04
.3843E-04
.6274E-04
.9067E-04

.6685E-04
.1678E-04
.8505E-04
.1574E-03
.1195E-03
.5139E-03
.0584E-03
.3790E-03
.1140E-03
.6334E-03
.0043E-03
.5652E-03
.3139E-03
.6841E-03
.2422E-03
.1189E-02
.9203E-03
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Indium (In-115)

x-g8ection
(b/sx /MeV)

Table F.50 Target Material:
Angle: 20 - 25°

energy yield

(MeV) (1/sr/MeV)
5.5000E 02 1.4940E-04
4.5000E 02 3.8930B-04
3.5000E 02 2.0660E-04
2.5000E 02 5.2600E-04
1.7500E 02 8.1680E-04
1.2500E 02 1.0810E-03
9.0000E 01 1.2790E-03
7.0000E 01 1.3270E-03
5.0000E 01 1.7800E-03
3.5000E 01 2.2185E-03
2.5000E 01 3.4653E-03
1.7500E 01 5.2072E-03
1.2500E 01 8.9550E-03
9.0000E 00 1.6599E~-02
7.0000E 00 2.6312E-02
5.0000E 00 4.5050E-02
3.5000E 00 6.4110E-02
2.5000E 00 8.5940E~02
1.7500E 00 1.0455E-01
1.2500E 00 1.1258E-01
9.0000E-01 1.18S0E-01
7.0000E-01 1.2576E-01
5.0000E-01 1.1750E-01
3.5000E-01 1.1117E-01
2.5000E~01 1.1912E-01
1.7500E-01 8.6980E-02
7.5000E-02 7.7850E-02

1.4073E-05
2.6667E-05
1.8553E-05
2.6195E-05
5.4971E-05
5.9131E-05
9.5797E-05
1.0045E-04
1.2478E-04
1.9818E-04
2.2983E-04
3.5806E-04
3.9260E-04
7.5369E-04
1.0121E-03
1.1720E-03
1.4834E-03
1.6371E-03
2.3750E-03
2.2906E-03
4.1710E-03
4.5368E-03
4.2612E-03
6.3463E-03
6.8886E-03

7.7064E-03
4.5404E-03

.7680E-04
.6070E-04
.4449E-04
.2247E-04
.6660E-04
.2793E-03
.5136E-03
.5704E-03
.1064E-03
.6254E-03
.1008E-03
.1622E-03
.0597E-02
.9643E-02
.1138E-02
.3312E-02
.5868E~-02
.0170E-01
.2372E-01
.3323E-01
.4071E-01
.4882E-01
.3905E-01
.3156E-01
.4097E-01
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1.0293E-01
9.2128E-02

1.6655E-05
3.1558E-05
2.1955E-05
3.0999E-05
6.5052E-05
6.9975E-05
1.1337E-04
1.1888E-04
1.4766E-04
2.3452E-04
2.7198E-04
4.2373E-04
4.6460E-04
8.9192E-04
1.1978E-03
1.3869E-03
1.7554E-03
1.9374E-03
2.8106E-03
2.7107E-03
4.9359E-03
5.3688E-03
5.0427E-03
7.5102E-03
8.1520E-03

9.1197E-03
5.3731E-03
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Indium (In-115)

x~section

(b/s8x/MeV)

4.9216E-06
1.1567E-05
1.0809E-05
1.4853E-05
2.5234E-05
3.4286E-05

5.9676E-05
6.2669E-05
7.3892E-05
1.1403E-04
1.1833E-04
2.4874E-04
2.7724E-04
5.3149E-04
5.6275E-04
6.9563E-04
1.1150E-03
1.2305E-03
1.8104E-03
1.9319E-03
3.3966E-03
3.2506E-03

3.0818E-03
4.3012E-03
4.3906E-03
6.9692E-03
3.4778E-03

Table F.51 Target Material:
Angle: 25 - 35°

energy yvield

(MeV) (1/8x/MeV)
5.5000E 02 3.3480E-05
4.5000E 02 2.2950E-04
3.5000E 02 2.5080E-04
2.5000E 02 3.5790E-04
1.7500E 02 5.3690E-04
1.2500E 02 8.4240E-04
9.0000E 01 1.0870E-03
7.0000E 01 1.1780E-03
5.0000E 01 1.8200E-03
3.5000E 01 2.1765E-03
2.5000E 01 2.9323E-03
1.7500E 01 4.7052E-03
1.2500E 01 9.1290E-03
9.0000E 00 1.7029E-02
7.0000E 00 2.5024E-02
5.0000E 00 4.2920E-02
3.5000E 00 6.4370E-02
2.5000E 00 8.5260E-02
1.7500E 00 1.0495E-01
1.2500E 00 1.1237E-01
9.0000E-01 1.2834E-01
7.0000E-01 1.2477E-01
5.0000E-01 1.1933E-01
3.5000E-01 1.1073E-01
2.5000E-01 1.1111E-01
1.7500E-01 9.7870E-02
7.5000E-02 7.9320E-02

3.9620E-05
2.7159E-04
2.9680E-04
4.2354E-04
6.3537E-04
9.9689E-04

1.2864E-03
1.3940E-03
2.1538E-03
2.5757E-03
3.4701E-03
5.5681E-03
1.0803E-02
2.0152E-02
2.9613E-02
5.0791E-02
7.6175E-02
1.0090E-01
1.2420E-01
1.3298E-01
1.5188E-01
1.4765E-01

1.4121E-01
1.3104E-01
1.3149E-01
1.1582E-01
9.3867E-02

5.8242E-06
1.3688E-05
1.2792E-05
1.7577E-05
2.9862E-05
4.0574E-05

7.0621E-05
7.4163E-05
8.7444E-05
1.3495E-04
1.4004E-04
2.9435E-04
3.2808E-04
6.2896E-04
6.6596E-04
8.2321E-04
1.3195E-03
1.4562E-03

2.1424E-03

2.2862E-03
4.0195E-03
3.8468E-03

3.6470E-03
5.0900E-03
5.1958E-03
8.2473E-03
4.1156E-03




Table F.52 Target Material:
Angle: 35 - 40°

energy yield

(MeV) (1/8x /MeV)
5.5000E 02 1.9980E-06
4.5000E 02 6.1930E-05
3.5000E 02 2.4770E-04
2.5000E 02 3.0670E-04
1.7500E 02 5.2740E-04
1.2500E 02 7.5120E-04
9.0000E 01 9.8400E-04
7.0000E 01 1.2190E-03
5.0000E 01 1.6730E-03
3.5000E 01 2.1375E-03
2.5000E 01 2.8513E-03
1.7500E 01 4.7972E-03
1.2500E 01 8.6320E-03
9.0000E 00 1.5605E-02
7.0000E 00 2.4771E-02
5.0000E 00 4.2910E-02
3.5000E 00 6.2210E-02
2.5000E 00 8.4810E-02
1.7500E 00 1.0499E-01
1.2500E 00 1.1362E-01
9.0000E-01 1.1859E-01
7.0000E-01 1.1989E-01
5.0000E-01 1.2418E-01
3.5000E-01 1.1467E-01
2.5000E-01 1.2125E-01
1.7500E-01 8.5080E-02
7.5000E-02 7.9150E-02
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error

(lo)

1.4056E~-06
7.3449E-06
1.3871E-05
1.6930E-05
3.0800E-05
3.7560E-05
7.3210E-05
8.2282E-05
9.7870E-05
1.5538E-04
1.6183E-04
2.6188E-04
2.8775E-04
5.5703E-04
7.0350E-04
8.9885E-04
1.3768E-03
1.4158E-03
2.0673E-03
2.3571E-03
3.5417E-03
3.5942E-03
4.4307E-03
5.3796E-03
5.7649E-03
6.0982E-03
4.0648E-03

Indium (In-115)

x-section

(b/sx/MeV)

2.3644E-06
7.3288E-05
2.9313E-04
3.6295E-04
6.2412E-04
8.8897E-04
1.1645E-03
1.4426E-03
1.9798E-03
2.5296E-03
3.3742E-03
5.6770E-03
1.0215E-02
1.8467E-02
2.9314E-02
5.0780E-02
7.3619E-02
1.0036E-01
1.2424E-01
1.3446E-01
1.4034E-01
1.4188E-01
1.4695E-01
1.3570E-01
1.4349E-01
1.0068E-01
9.3666E-02

1.6634E-06
8.6919E-06
1.6415E-05
2.0035E-05
3.6449E-05
4.4448E-05
8.6636E-05
9.7373E-05
1.1582E-04
1.8388E-04
1.9151E-04
3.0991E-04
3.4052E-04
6.5919E-04
8.3252E-04
1.0637E-03
1.6293E-03
1.6754E-03
2.4465E-03
2.7894E-03
4.1912E-03
4.2534E-03
5.2433E-03
6.3662E-03
6.8222E-03
7.2166E-03
4.8102E-03




Table F.53

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8xr /MeV)

0.0000
2.2810E-05
1.2780E-04
2.9530E-04
4.4850E-04
6.7920E-04
8.6940E-04
1.0800E-03
1.4330E-03
1.9855E-03
2.8133E-03
4.4972E-03
8.4890E-03
1.5419E-02
2.4773E-02
4.2390E-02
6.3320E-02
8.4280E-02
1.0321E-01
1.1202E-01
1.2053E-01
1.2139E-01
1.2042E-01
1.1220E-01
1.1551E-01
8.5720E-02

7.8200E-02

Target Material:
Angle: 40 - 50°
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Indium (In-115)

0.0000

.0246E-06
.7702E-06
.1162E-05
.8433E-05
.6828E-05
.6513E-05
.7520E-05
.6603E-05
.0100E-05
.1122E-04
.8166E-04
.1182E-04
.2292E-04
.2072E-04
.4122E-04
.8714E-04
.1707E-03
.5947E-03
.6899E-03
.9464E-03
.8761E-03
.9751E-03
.2182E-03
.3139E-03
.9474E~03
.2939E-03

x—-section
(b/sx/MeV)

0.0000
2.6993E-05
1.5124E-04
3.4946E-04
5.3075E-04
8.0376E-04
1.0288E-03
1.2781E-03
1.6958E-03
2.3497E-03
3.3293E-03
5.3220E-03
1.0046E-02
1.8247E-02
2.9316E-02
5.0164E-02
7.4933E~-02
9.9737E-02
1.2214E-01
1.3256E-01
1.4263E-01
1.4365E-01
1.4250E-01
1.3278E-01
1.3669E-01
1.0144E-01
9.2542E-02

0.0000
3.5793E-06
9.1953E-06
1.3209E-05
2.1814E-05
3.1749E-05
5.5043E-05
5.6235E-05
6.6984E-05
9.4790E-05
1.3162E-04
2.1497E-04
2.5067E-04
5.0048E-04
6.1623E-04
7.5882E-04
1.1682E-03
1.3854E-03
1.8872E-03
1.9998E-03
3.4868E-03
3.4036E-03
3.5208E-03
4.9918E-03
5.1051E-03
5.8547E-03
3.8980E-03
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Table F.54 Target Material: Indium (In-115)
Angle: 50 - 65°
energy yield error x-section error
(MeV) (1/sx/MeV) (lo) (b/sx /MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4.5000E 02 1.9280E-06 6.5706E-07 2.2816E-06 7.7757E-07
3.5000E 02 3.2050E-05 2.9871E-06 3.7928E-05 3.5349E-06
2.5000E 02 1.2670E-04 5.2074E-06 1.4994E-04 ©6.1624E-06
1.7500E 02 3.0510E-04 1.1167E-05 3.6105E-04 1.3215E-05
1.2500E 02 5.4220E-04 1.4802E-05 6.4164E-04 1.7517E-05
9.0000E 01 8.0360E-04 2.7162E-05 9.5098E-04 3.2143E-05
7.0000E 01 9.7230E-04 3.7822E-05 1.1506E-03 4.4759E-05
5.0000E 01 1.3110E-03 4.1165E-05 1.5514E-03 4.8715E-05
3.5000E 01 1.8355E-03 6.3453E-05 2.1722E-03 7.5091E-05
2.5000E 01 2.6693E-03 7.3567E-05 3.1588E-03 8.7059E-05
1.7500E 01 4.2862E-03 1.2018E-04 5.0723E-03 1.4223E-04
1.2500E 01 8.1360E-03 1.6842E-04 9.6281E-03 1.9931E-04
9.0000E 00 1.5101E-02 3.3324E-04 1.7870E-02 3.9435E-04
7.0000E 00 2.4356E~02 4.5258E-04 2.8823E-02 5.3558E-04
5.0000E 00 4.1803E-02 5.7334E-04 4.9470E-02 6.7849E-04
3.5000E 00 6.1860E-02 7.7662E-04 7.3205E-02 9.1905E-04
2.5000E 00 8.3050E-02 1.0712E-03 9.8281E-02 1.2676E-03
1.7500E 00 1.0166E-01 1.4340E-03 1.2030E-01 1.6970E-03
1.2500E 00 1.1229E-01 1.5551E-03 1.3288E-01 1.8403E-03
9.0000E-01 1.2038E-01 2.6149E-03 1.4246E-01 3.0945E-03
7.0000E~-01 1.2000E-01 2.5045E-03 1.4201E-01 2.9638E-03
5.0000E-01 1.1778E-01 2.5529E-03 1.3938E-01 3.0211E-03
3.5000E-01 1.1176E-01 3.8201E-03 1.3226E-01 4.5207E-03
2.5000E-01 1.0998E-01 3.5869E-03 1.3015E-01 4.2447E-03
1.7500E-01 8.5550E-02 4.1551E-03 1.0124E-01 4.9172E-03
7.5000E-02 7.5580E-02 2.6772E-03 8.9441E-02 3.1682E-03




Table F.55 Target Material:
Angle: 65 - 80°

energy vield

(MeV) (1/81/MeV)
5.5000E 02 0.0000
4.5000E 02 2.1310E-07
3.5000E 02 1.7050E-06
2.5000E 02 4.1760E-05
1.7500E 02 1.3470E-04
1.2500E 02 3.2130E-04
9.0000E 01 5.5190E-04
7.0000E 01 7.7780E-04
5.0000E 01 1.0985E-03
3.5000E 01 1.5706E-03
2.5000E 01 2.2266E-03
1.7500E 01 3.6730E-03
1.2500E 01 7.1040E-03
9.0000E 00 1.3226E-02
7.0000E 00 2.0897E-02
5.0000E 00 3.5353E-02
3.5000E 00 5.6532E-02
2.5000E 00 7.5420E-02
1.7500E 00 9.2220E-02
1.2500E 00 1.0483E-01
9.0000E-01 1.0764E-01
7.0000E-01 1.1370E-01
5.0000E-01 1.1224E-01
3.5000E-01 1.0872E-01
2.5000E-01 9.6870E-02
1.7500E-01 8.5360E-02
7.5000E-02 6.7680E-02
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Indium (In-115)

0.0000

.1310E-07
.8106E-07
.7729E-06
.9505E~-06
.2274E-05
.5222E-05
.8156E-05
.8542E-05
.9654E-05
.2305E-05
.0690E-04
.5129E-04
.6515E-04
.2325E-04
.9317E-04
.6563E-04
.3640E-04
.0095E-03
.1528E~-03
.8597E-03
.9625E-03
.9525E~-03
.7887E-03
.8889E-03
.5370E-03
.9478E-03

x-section

(b/sx/MeV)

0.0000
2.5218E-07
2.0177E-06
4.9419E-05
1.5940E-04
3.8023E-04
6.5312E-04
9.2045E-04
1.3000E-03
1.8587E-03
2.6350E-03
4.3466E-03
8.4069E-03
1.5652E-02
2.4729E-02
4.1837E-02
6.6900E-02
8.9252E-02
1.0913E-01
1.2406E-01
1.2738E-01
1.3455E-01
1.3282E-01
1.2866E-01
1.1464E-01
1.0101E-01
8.0092E-02

0.0000
2.5218E-07
6.8763E-07"
3.2814E-06
8.2252E-06
1.4525E-05
2.9847E-05
3.3320E-05
4.5610E-05
5.8760E-05
8.5566E-05
1.2651E-04
1.7903E-04
3.1378E-04
3.8253E-04
4.6527E-04
7.8771E-04
8.7145E~-04
1.1947E-03
1.3642E-03
2.2008E-03
2.3224E-03
2.3106E-03
3.3002E-03
3.4187E-03
4.1856E-03
2.3050E-03




" Table F.56

Target Material:

Angle: 80 - 100°

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield

(1/8x/MeV)
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.5830E-07
.1800E-06
.8880E~-05
.4150E-04
.1620E-04
.5520E-04
.3073E-04
.1986E-03
.7336E-03
.9820E-03
.2450E-03
.1981E-02
.9951E-02
.3944E-02
.4946E-02
.3508E~-02
.2330E-02
.0299E-01
.0327E-01
.1031E-01
.0732E-01
.0282E-01
.6090E-02
-9130E-02
.5040E-02

0.0000
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Indium (In-115)

.6192E-07
.0734E-06
.8615E-06
.7920E-06
.4197E-05
.8299E-05
.1252E-05
.3177E-05
.2177E-05
.2141E-05
.3307E-04
.1824E-04
.7195E~04
.4873E-04
.1962E-04
.5184E-04
.6009E-04
.1029E-03
.7167E-03
.8065E~03
.7850E-03
.3970E-03
.5613E-03
.5520E-03
.6826E-03

x-8ection

(b/sx /MeV)

0.0000
.4235E-07
.4968E-06
.7845E-05
.6745E-04
.7419E-04
.3868E-04
.6475E-04
.4184E-03
.0516E-03
.5289E-03
.3903E-03
.4178E-02
.3610E-02
.0169E-02
.5023E-02
.6989E-02
.0926E-01
.2188E-01
.2220E-01
.3054E-01
.2700E-01
.2168E-01
.1371E-01
.0548E-01
.6968E-02
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0.0000
3.0995E~-07
1.2703E-06
4.5697E-06
8.0376E-06
1.6801E-05
2.1655E-05
2.5150E-05
5.1096E-05
6.1746E-05
9.7205E-05
1.5748E-04
2.5827E-04
3.2182E-04
4.1269E-04
7.3326E-04
7.7138E-04
1.1362E-03
1.3052E-03
2.0315E-03
2.1378E-03
2.1123E-03
2.8366E-03
3.0311E-03
4.2034E-03
1.9912E-03




Table F.57

energy

(MeV)

Target Material:

57

Angle: 100 - 120°

yield

(1l/sr/MeV)

¥ -

Indium (In-115)

section

(b/st /MeV)

5.5000E
4.50008
3.5000E
2.5000E
1.7500E
1.2500E
9.0000E
7.0000E
5.0000E
3.5000E
2.5000E
1.7500E
1.2500E
9.0000E
7.0000E
5.0000E
3.5000E
2.5000E
1.7500E
1.2500E

9.0000E-
7.0000E-
5.0000E-
3.5000E-
2.5000E-
1.7500E~
7.5000E-

00
01
01l
01
0l
01
01
02
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.3000E-06
.3330E~-05
.8520E-05
.4060E-04
.2920E-04
.0123E-04
.0231E-04
.2876E-03
.2740E-03
.2560E-03
.0702E-02
.8709E-02
.2540E-02
.3144E-02
.1196E-02
.8878E-02
.0127E-01
.0354E-01
.0723E-01
.0614E-01
.0272E-01
.4270E-02
.5550E-02
.4380E-02
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0.0000
0.0000
0.0000

.4304E-07
.1728E-06
.0788E-06
.0447E-05
.3041E-05
.7154E-05
.6243E-05
.7650E-05
.6546E-05
.0384E-04
.0209E-04
.4488E-04
.4878E-04
.7466E~-04
.4640E-04
.1076E-04
.0729E-03
.6837E-03
.7225E-03
.8219E-03
.4532E-03
.5950E-03
.3730E-03
.6029E-03
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0.0000
0.0000

.5384E-06
.5775E-05
.9252E-05
.6639E-04
.7123E-04
.7482E-04
.4945E-04
.5238E~-03
.6910E-03
.2199E-03
.2665E-02
.2140E-02
.8508E-02
.2891E-02
.4253E-02
.0518E-01
.1985E-01
.2253E-01
.2690E-01
.2561E-01
.2156E-01
.1156E-01
.0124E-01
.6187E~-02
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0.0000

.2429E-07
.5713E-06
.8269E-06
.2362E-05
.5433E-05
.0300E-05
.2890E-05
.6388E-05
.0584E-05
.2288E-04
.3915E-04
.8979E-04
.1274E-04
.8005E-04
.6495E-04
.0778E-03
.2697E-03
.9925E-03
.0384E-03
.1561E-03
.9031E-03
.0709E-03
.9917E~-03
.8968E-03
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Table F.58 Target Material:
Angle: 120 - 140°
energy yield error
(MeV) (1/8r /MeV) (lo)
5.5000E 02 0.0000 0.0000
4 .5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 1.9940E-07 1.9940E-07
1.7500E 02 5.1850E-06 1.3481E-06
1.2500E 02 3.5100E-05 3.8575E-06
9.0000E 01 7.1790E-05 8.6292E-06
7.0000E 01 1.5160E-04 1.2871E-05
5.0000E 01 2.7226E-04 1.6127E-05
3.5000E 01 4.5200E-04 3.0413E-05
2.5000E 01 7.9209E-04 3.6453E-05
1.7500E 01 1.7072E-03 7.4989E-05
1.2500E 01 4.0690E-03 1.0627E-04
9.0000E 00 9.0060E-03 2.4381E-04
7.0000E 00 1.4881E-02 3.0128E-04
5.0000E 00 2.8607E-02 4.4020E-04
3.5000E 00 4.6484E-02 7.0925E-04
2.5000E 00 6.5254E-02 9.0313E-04
1.7500E 00 8.1771E-02 1.2605E-03
1.2500E 00 9.4021E-02 1.1954E-03
9.0000E-01 9.8838E-02 2.3696E-03
7.0000E-01 1.0149E-01 2.4370E-03
5.0000E-01 1.0289E-01 2.1964E-03
3.5000E-01 9.1838E-02 3.2654E-03
2.5000E-01 8.5190E-02 2.9343E-03
1.7500E-01 7.4848E-02 4.4231E-03
7.5000E-02 5.8522E-02 2.2259E-03

Indium (In-115)

x—-section

(b/sx /MeV)

.3597E-07
.1359E~-06
.1537E-05
.4956E-05
.7940E-04
.2219E-04
.3490E-04
.3736E-04
.0203E-03
.8152E-03
.0658E-02
.7610E-02
.3853E-02
.5009E-02
.7221E-02
.6768E~-02
.1126E-01
.1696E-01
.2010E-01
.2176E-01
.0868E-01
.0081E-01
.8575E-02
.9255E-02
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0.0000

.3597E-07
.5953E-06
.5649E-06
.0212E-05
.5231E-05
.9084E-05
.5990E-05
.3139E-05
.8742E-05
.2576E-04
.8852E-04
.5653E-04
.2094E-04
.3932E-04
.0688E-03
.4917E-03
.4146E-03
.8042E-03
.8840E-03
.5993E-03
.8643E-03
.4724E-03
.2343E-03
.6341E-03




Table F.59

energy

(MeV)

yield

(l1/s8r/MeV)

Target Material:
Angle: 140 - 160°
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Indium (In-115)

X—-

section

(b/sx /MeV)

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02
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0.0000
0.0000
0.0000
0.0000

. 1100E-07
.3830E-05
.4160E-05
.7760E-05
.6146E-04
.0780E-04
.8819E-04
.4176E-03
.5780E-03
.0790E-03
.4124E-02
.7777TE-02
.5181E-02
.4567E-02
.9385E-02
. 2509E-02
.6654E-02
.9645E-02
.0163E-01
.1792E-02
.3298E-02
.2769E-02
.7524E-02
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0.0000

.1100E-07
.8748E-06
.0452E-05
.1389E-05
.4151E-05
.7095E-05
.3689E-05
.7181E-05
.1346E-04
.5441E-04
.1277E-04
.3428E-04
.4079E-04
.2822E-04
.2350E-03
.2159E-03
.3982E-03
.4724E-03
.3513E-03
.4232E-03
.8866E-03
.5525E-03
.2454E-03
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0.0000

.2306E-07
.8200E-05
.5927E~-05
.1569E-04
.9107E-04
.6426E-04
.9606E-04
.6776E-03
.2342E-03
.5607E-03
.6714E-02
.2871E-02
.3467E-02
.6408E-02
.3944E-02
.0947E-01
.1438E-01
.1792E-01
.2027E-01
.0863E-01
.8575E-02
.6115E-02
.8074E-02
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0.0000

.2306E-07
.5854E-06
.2368E-05
.3478E-05
.6746E-05
.2064E-05
.1702E-05
.1335E-05
.3427E-04
.0107E-04
.7013E-04
.1393E-04
.7665E-04
.0985E~-03
.4615E-03
.4389E-03
.8381E-03
.9258E-03
.7826E-03
.0510E-03
.4160E-03
.3874E-03
.6573E-03
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Indium (In-115)

x.—

section

(b/sr/MeV)

Table F.60 Target Material:
Angle: 160 - 180°
energy yield
(MeV) (1/8x/MeV)
5.5000E 02 0.0000
4.5000E 02 0.0000
3.5000E 02 0.0000
2.5000E 02 0.0000
1.7500E 02 1.7590E-06 1
1.2500E 02 2.4630E-05 6
9.0000E 01 7.0370E-05 1
7.0000E 01 9.6760E-05 2
5.0000E 01 1.1546E-04 1
3.5000E 01 2.7800E-04 4
2.5000E 01 5.1239E-04 6
1.7500E 01 1.0526E-03 1
1.2500E 01 3.3230E-03 1
9.0000E 00 7.4740E-03 3
7.0000E 00 1.3835E-02 3
5.0000E 00 2.7419E-02 5
3.5000E 00 4.3967E-02 7
2.5000E 00 6.3113E~02 9
1.7500E 00 7.8749E-02 1
1.2500E 00 9.2486E-02 1
9.0000E-01 9.7178E-02 2
7.0000E-01 9.9748E-02 2
5.0000E-01 9.7989E-02 2
3.5000E-01 9.0618E-02 3
2.5000E-01 8.1929E-02 3
1.7500E-01 7.0789E-02 4
7.5000E-02 5.3556E-02 2

.7590E-06
.1353E-06
.7367E~-05
.0329E-05
.9417E-05
.6360E-05
.2554E-05
.0028E-04
.7021E-04
.1107E-04
.6466E-04
.6380E-04
.9902E~-04
.8617E-04
.3903E-03
.4131E-03
.6739E-03
.7450E-03
.3481E-03
.7859E-03
.1730E-03
.7177E-03
.2498E-03
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0.0000
0.0000
0.0000
0.0000

.0816E-06
.9147E-05
.3276E-05
.1451E-04
.3664E-04
.2899E-04
.0636E-04
.2456E-03
.9324E-03
.8447E-03
.6372E-02
.2448E-02
.2031E-02
.4688E-02
.3191E-02
.0945E-01
.1500E-01
.1804E-01
.1596E-01
.0724E-01
.6955E-02
.3772E-02
.3378E-02
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0.0000

.0816E-06
.2605E-06
.0552E-05
.4058E-05
.2978E-05
.4862E-05
.4026E-05
.1867E-04
.0143E-04
.6812E-04
.3154E-04
.6720E-04
.4556E-04
.1670E-03
.6452E-03
.6722E-03
.1643E-03
.2485E-03
.7788E-03
.4802E-03
.7549E-03
.5830E-03
.6624E-03




Table F.61

Angle 0 - 59

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O

7.0000E 0O
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E~-01
7.5000E-02

yield
(1/8x/MeV)

1.2130E-03
2.2310E-04
1.8260E-03
2.8440E-03
1.6450E-03
1.3380E-03
.5340E-03
.8820E-03
.2315E-03
.9924E-04
.4712E-03
.0853E-03
.9020E-03
.2628E-02
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.2330E-02
.1315E-02
.1157E-02
.6080E-02
.4430E-02
.1000E-02
.9510E-02
.3341E-02
.7710E-02
.1933E-01
.8990E-02
.1330E-02
.9400E-02
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1.1839E-04
5.5061E-05
1.3531E-04
2.0676E-04
2.2092E-04
1.8785E-04
3.2229E-04
4.0670E-04
4.5289E-04
3.5750E-04
6.9004E-04
1.4671E-03
1.0784E-03
1.9094E-03

2.8817E-03
2.3035E-03
2.8150E-03
4.7695E-03
6.7322E-03
9.0247E-03
1.2129E-02
7.2777E-03
9.9856E-03
2.7591E-02
2.3183E-03
3.5265E-03
1.3192E-02

Target Material: Niobium (Nb-93)

x-section

(b/sx /MeV)

.2551E-03
.3084E-04
.8894E-03
9427E-03
.7021E-03
.3844E-03
.5872E-03
.9473E-03
.3090E-03
.0339E-03
.5916E-03
.2964E-03
.1415E-03
.3066E-02

s
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.3105E-02
.2402E-02
.2585E-02
.8373E-02
.7013E-02
.4158E-02
.2616E-02
.5886E-02
.0406E-02
.2347E-01
.1037E-02
.3458E-02
.1461E-02
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5.6972E-05
1.4000E~-04
2.1393E-04
2.2859E-04
1.9437E-04
3.3348E-04
4.2081E-04
4.6861E-04
3.6991E-04
7.1399E-04
1.5180E-03
1.1158E-03
1.9756E-03

2.9817E-03
2.3834E-03
2.9127E-03
4.9350E-03
6.9658E-03
9.3378E-03
1.2550E-02
7.5303E-03
1.0332E-02
2.8548E-02
2.3987E-03
3.6488E-03
1.3650E-02




Table F.62
Angle: 5 - 10°
energy yield
(MeV) (1/8x/MeV)
5.5000E 02 1.1830E-03
4.5000E 02 2.1430E-04
3.5000E 02 4.5660E-04
2.5000E 02 7.7340E-04
1.7500E 02 1.2210E-03
1.2500E 02 1.0810E-03
9.0000E 01 1.1650E-03
7.00008 01 1.3510E-03
5.0000E 01 2.0505E-03
3.5000E 01 2.1203E-03
2.5000E 01 3.3862E-03
1.7500E 01 4.7013E-03
1.2500E 01 7.6590E-083
9.0000E 00 1.4505E-02
7.0000E 00 1.9790E-02
5.0000E 00 3.0870E-02
3.5000E 00 4.7690E-02
2.5000E 00 5.7744E-02
1.7500E 00 7.1680E-02
1.25008 00 7.3364E-02
9.0000E-01 8.9570E-02
7.0000E-01 8.2680E-02
5.0000E-01 8.2410E-02
3.5000E-01 8.6850E-02
2.5000E-01 9.1600E-02
1.7500E-01 7.0648E-02
7.5000E~02 5.6340E-02
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7.3583E-05
3.0645E-05
4.4884E-05
5.9320E~-05
9.6215E-05
9.7074E-05
1.9735E-04
1.7887E-04
2.2284E-04
3.0620E-04
4.2148E-04
5.6646E-04
8.1366E-04
1.4871E-03
1.4021E-03
1.3786E-03
2.2450E-03
2.3467E-03
3.7377E-03
2.8093E-03
7.0169E-03
7.1434E-03
6.6252E-03
1.0547E-02
1.2168E-02
9.9630E-03
7.0203E-03

Target Material: Niobium (Nb-93)

x—-section

(b/sx /MeV)

1.2240E-03
2.2174E-04
4.7244E-04
8.0024E-04
1.2634E-03
1.1185E-03
1.2054E-03
1.3979E-03
2.1217E-03
2.1939E-03
3.5037E-03
4.8644E-03
7.9248E-03
1.5008E-02
2.0477E-02
3.1941E-02
4.9345E-02
5.9748E-02
7.4167E-02
7.5910E-02
9.2678E-02
8.5549E-02
8.5270E-02
8.9864E-02
9.4778E-02
7.3099E-02
5.8295E-02

7.6136E-05
3.1708E-05
4.6441E-05
6.1378E-05
9.9553E-05
1.0044E-04
2.0420E-04
1.8508E-04
2.3057E-04
3.1682E-04
4.3611E-04
5.8612E-04
8.4190E-04
1.5387E-03
1.4508E-03
1.4264E-03
2.3229E-03
2.4281E-03
3.8673E-03
2.9068E-03
7.2604E-03
7.3913E-03
6.8551E-03
1.0913E-02
1.2590E-02
1.0309E-02
7.2639E-03




Table F.63

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 0O
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 0O
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

1.0420E-03
2.1920E-04
3.3720E-04
8.3170E-04
1.0730E-03
1.2080E-03
1.3060E-03
1.3210E-03
1.6305E-03
1.9053E-03
2.7382E-03
4.1023E-03
8.5080E-03
1.3373E-02
1.9878E-02
3.2784E-02
4.5690E-02
6.0320E-02
7.2310E-02
8.6700E-02
8.4050E-02
7.6204E-02
8.0630E-02
8.3230E-02
7.0230E-02
8.9430E-02
5.5790E-02
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5.5747E-05
2.9241E-05
3.4833E-05
4.4496E-05
7.7900E-05
8.7942E-05
1.2342E-04
1.3527E-04
1.5567E-04
2.2965E-04
2.7488E-04
4.1797E-04
5.6601E-04
8.7526E-04
9.8218E-04
1.2240E-03
1.8258E-03
2.0273E-03
3.0135E-03
3.6517E-03
5.2736E-03
4.1649E-03
5.7074E-03
7.6838E-03
6.0005E-03
1.2806E-02
5.3904E-03

Target Material: Niobium (Nb-93)
Angle: 10 - 15°

x—-section
(b/sx /MeV)

1.0782E-03
2.2681E-04
3.4890E-04
8.6056E-04
1.1102E-03
1.2499E-03
1.3513E~-03
1.3668E-03
1.6871E-03
1.9715E-03
2.8332E-03
4.2446E-03
8.8032E-03
1.3837E-02
2.0568E-02
3.3922E-02
4.7275E-02
6.2413E-02
7.4819E-02
8.9708E-02
8.6966E~-02
7.8848E-02
8.3428E-02
8.6118E-02
7.2667E-02
9.2533E-02
5.7726E-02

5.7681E-05
3.0256E-05
3.6041E-05
4.6040E-05
8.0603E-05
9.0994E-05
1.2770E-04
1.3996E-04
1.6107E-04
2.3762E-04
2.8441E-04
4.3248E-04
5.8565E-04
9.0563E-04
1.0163E-03
1.2664E-03
1.8892E-03
2.0977E-03
3.1181E-03
3.7784E-03
5.4566E-03
4.3094E-03
5.9054E-03
7.9504E-03
6.2087E-03
1.3250E-02
5.5775E-03




Table F.64

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/sx/MeV)

5.3590E-04
3.7010E-04
2.8110E-04
6.3900E-04
9.2220E-04
1.1120E-03
1.2740E-03
1.3950E-03
1.7495E-03
1.9443E-03
3.0572E-03
4.5083E-03
8.9080E-03
1.2916E-02
1.9555E-02
3.1545E-02
4.7110E-02
6.1510E-02
7.0640E-02
8.2490E-02
8.5790E-02
8.3560E-02
7.6910E-02
7.7720E-02
7.5170E-02
7.3460E-02
5.5640E-02

Target Material:
Angle: 15 - 20°
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Niobium (Nb-93)

.4994E-05
.4723E-05
.5215E-05
.7573E-05
.8099E-05
.2049E-05
.0523E-04
.1565E-04
.1578E-04
.9792E-04
.6883E-04
.9941E-04
.3025E-04
.9771E-04
.8435E-04
.2361E-04
.5453E-03
.7424E-03
.6338E-03
.8421E-03
.7986E-03
.0137E-03
.3975E-03
.8335E-03
.9817E-03
.7777E-03
.5794E-03

x-section
(b/sr/MeV)

5.5450E-04
3.8294E-04
2.9085E-04
6.6117E-04
9.5420E-04
1.1506E-03
1.3182E-03
1.4434E-03
1.8102E-03
2.0118E-03
3.1633E-03
4.6647E-03
9.2171E-03
1.3364E-02
2.0234E-02
3.2640E-02
4.8745E-02
6.3644E-02
7.3091E-02
8.5352E-02
8.8767E-02
8.6459E-02
7.9579E-02
8.0417E-02
7.7778E-02
7.6009E-02
5.7571E-02

3.6209E-05
2.5580E-05
2.6090E-05
3.8877E-05
6.0115E-05
6.4203E—05
1.0888E-04
1.1966E-04
1.1980E-04
2.0479E-04
2.7815E-04
4.1327E-04
5.4864E-04
8.2539E-04
9.1503E-04
9.5566E-04
1.5989E-03
1.8029E-03
2.7252E-03
2.9407E-03
4.9651E-03
5.1877E-03
4.5501E-03
6.0359E-03
6.1892E-03
8.0476E-03
4.7383E-03




Table F.65

energy

(MeV)

yield

(1l/s8t/MeV)

Target Material:
Angle: 20 - 25°
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Niobium (Nb-93)

X -

section

(b/sx /MeV)

~N O~ N W R o

N OFHORNOW OO N O - N WO NN Y N W oo

01
0l
0l
01
01
00
00
00
00
00
00
.2500E 00
.0000E-01

.0000E-01
.0000E-01
.5000E-01
.5000E-01

.7500E-01

.5000E-02
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.6210E-04
.1950E-04
.2720E-04
.1010E-04
.6450E-04
.8840E-04
.2470E-03
.4460E-03

.8125E-03
.3753E-03
.0652E-03
.0463E-03
.2820E-03
.3646E-02
.0292E-02
.3360E-02
.8290E-02
.0040E-02
.9140E-02
.9890E-02
.2900E-02
.3060E-02
.0460E-02
.7400E-02
.3290E-02
.0865E-02
.3520E-02
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.6437E-05
.7351E-05
.7085E-05
.6168E-05
.3080E-05
.5647E-05
.0662E-04
.0440E-04

.1851E-04
.71270E-04
.1494E-04
.5025E-04
.0904E-04
.3785E-04
.8160E-04
.9876E-04
.3265E-03
.4452E-03
.0982E-03
.5295E-03
.0344E-03
.1847E~-03
.7577E-03
.6897E-03
.1246E-03
.4908E-03
.8682E-03

H = B ® G N o

Ul N N w0 0 O W N =0T W N

.6772E-04
.3406E-04
.3508E-04
.2780E-04
.9450E-04
.0227E-03
.2903E-03
.4962E-03

.8754E-03
.4578E-03
.1716E-03
.2214E-03
.5694E-03
.4119E-02
.0996E-02
.4518E-02
.9966E-02
.2123E-02
.1539E-02
.2662E-02
.5777E-02
.5942E-02
.3252E-02
.0433E-02
.5833E-02
.3324E-02
.5377E-02
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.7007E-05
.8300E-05
.7678E-05
.7076E~05
.4922E-05
.7578E-05
.1032E-04
.0802E-04

.2262E-04
.7869E-04
.2240E~-04
.6240E-04
.2323E-04
.6346E-04
.1219E-04
.0334E-03
.3725E-03
.4954E-03
.1710E-03
.6173E-03
.1744E-03
.3299E-03
.8881E-03
.9219E-03
.3025E-03
.7160E-03
.0025E-03




Table F.66

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(l/sx/MeV)

.4960E-05
.4590E-04
.7210E-04
.4210E-04
.4770E-04
.7290E-04
.1020E-03
.2690E-03
.5645E-03
.9533E-03
.8032E-03
.8173E-03
.4440E-03
.3777E-02
.0270E-02
.2750E-02
.7630E-02
.1470E-02
.3040E-02
.9060E-02
.3210E-02
.0070E-02
.0510E-02
.4260E-02
.2990E-02
.5940E-02
.7450E-02

Ul N N 00 0 0 NN s W N =l N - e 0w N NN

Target Material:
Angle: 25 - 35°

W U W bW W W =R NN T W W R W
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Niobium (Nb-93)

.4719E-06
.1213E-05
.3088E-05
.2863E~-05
.0377E-05
.3257E-05
.3667E-05
.2688E-05
.2259E-05
.0606E-04
.3601E-04
.4966E-04
.7594E-04
.6636E-04
.5995E-04
.4533E-04
.0463E-03
.1713E-03
.7399E-03
.7625E-03
.0460E-03
.1420E-03
.2171E-03
.2153E-03
.6741E-03
.5892E-03
.0030E-03

x-section

(b/sr /MeV)

2.5826E-05
2.5443E-04
2.8154E-04
3.5397E-04
6.7017E-04
9.0319E-04
1.1402E-03
1.3130E-03
1.6188E-03
2.0211E-03
2.9005E-03
4.9844E-03
7.7023E-03
1.4255E-02
2.0973E-02
3.3886E-02
4.9283E-02
6.3603E-02
7.5574E-02
8.1803E-02
8.6097E-02
8.2848E-02
8.3304E-02
8.7184E-02
7.5523E~-02
7.8575E-02
5.9443E-02

3.5924E-06
1.1602E-05
1.3542E-05
1.3309E-05
3.1431E-05
3.4411E-05
5.5530E-05
6.4864E-05
7.4766E-05
1.0974E-04
1.4073E-04
2.5832E-04
2.8552E-04
4.8254E-04
5.7938E-04
6.6772E-04
1.0826E-03
1.2119E-03
1.8003E-03
1.8237E-03
3.1517E-03
3.2510E-03
3.3287E-03
4.3616E-03
3.8016E-03
5.7831E-03
3.1072E-03
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Niobium (Nb-93)

X

-gection

(b/sx/MeV)

Table F.67 Target Material:
Angle: 35 - 40°

energy yield

(MeV) (l/8t /MeV)
5.5000E 02 2.9970E-06
4.5000E 02 6.1930E-05
3.5000E 02 2.4770E-04
2.5000E 02 3.1270E-04
1.7500E 02 5.2740E-04
1.2500E 02 7.7520E-04
9.0000E 01 9.4400E-04
7.0000E 01 1.1990E-03
5.0000E 01 1.4935E-03
3.5000E 01 1.8213E-03
2.5000E 01 2.4632E-03
1.7500E 01 4.1043E-03
1.2500E 01 7.6350E-03
9.0000E 00 1.3794E-02
7.0000E 00 1.9162E-02
5.0000E 00 3.1741E-02
3.5000E 00 4.8070E-02
2.5000E 00 6.0850E-02
1.7500E 00 7.4280E-02
1.2500E 00 8.0690E-02
9.0000E-01 8.4080E-02
7.0000E-01 8.1350E-02
5.0000E-01 7.6760E-02
3.5000E-01 7.8540E-02
2.5000E-01 7.9970E-02
1.7500E-01 6.9322E-02
7.5000E-02 5.7460E-02
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.7128E-06
.7474E-06
.7933E-05
.6417E-05
.2330E-05
.0853E-05
.8818E-05
.6856E-05
.7939E-05
.2702E-04
.5475E-04
.1346E-04
.2984E-04
.1892E-04
.7305E-04
.9451E-04
.3273E-03
.4391E-03
.0831E-03
.9358E-03
.5675E-03
.2660E-03
.0652E-03
.4683E-03
.1127E-03
.2841E-03
.7527E-03

Ui N 0 0 N 0 0 0 N O R W N RN = =W 0w N O W

.1010E-06
.4079E-05
.5629E-04
.2355E-04
.4570E-04
.0210E-04
.7676E-04
.2406E-03
.5454E-03
.8845E-03
.5487E-03
.2467E-03
.8999E-03
.4273E-02
.9827E-02
.2842E-02
.9738E-02
.2961E-02
.6857E-02
.3490E-02
.6997E-02
.4173E-02
.9423E-02
.1265E-02
.2745E-02
.1727E-02
.9454E-02

W U R W W W NN =Y W = = YN N W e -0

.1722E-06
.0163E-06
.8556E-05
.6986E-05
.3451E-05
.2271E-05
.1205E-05
.9523E-05
.0991E-05
.3143E-04
.6012E-04
.2086E-04
.4129E-04
.4039E-04
.9641E-04
.2207E-04
.3733E-03
.4891E-03
.1554E-03
.0030E-03
.6913E-03
.3793E-03
.1716E-03
.6233E-03
.2901E-03
.4675E-03
.8829E-03




Table F.68

energy

(MeV)

yield

(1l/sr/MeV)

68

x—

Target Mateial: Niobium (Nb-93)
Angle: 40 - 50°

section

(b/sx /MeV)

O = =N W oW =N W RO
« ¢« o e s e & e & e & e s

N NN WY N W N

00
00
00
00
00
.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
. 7500E-01

.5000E-02

~ N DD = = o 0 s NN

O N N NN 00 W

.6080E-07
.0230E-05
.2050E-04
.8150E-04
.5540E-04
.9470E-04
.6300E-04
.0330E-03
.2915E-03
.7403E-03
.6562E-03
.1103E-03
.4630E-03
.3400E-02

.9338E~-02
.2139E-02
.6900E-02
.9930E-02
.9840E-02
.9680E-02
.0220E-02
.1860E-02
.4960E-02
.6470E-02
.4480E-02
.8550E-02
.5440E-02

&= N = = o e RN = o N O

N W W NN N R e O ;B

.0557E-07
.8990E-06
.2660E-06
.6554E-06
.9400E-05
.5704E-05
.4444E-05
.9377E-05
.1901E-05
.3405E-05
.0544E-04
.6278E-04
.0463E-04
.1274E-04

.4194E-04
.7834E-04
.5383E-04
.0848E-03
.4272E-03
.6277E-03
.6416E-03
.6805E-03
.3556E-03
.4355E-03
-4541F-03
.2352E-03
.4975E-03

= NN =N RN -

gl 0 NN N o o0 N W N

.9067E-07
.0932E-05
.2468E~-04
.9127E~04
.7120E-04
.1881E-04
.9295E-04
.0688E-03
.3363E-03
.8007E-03
.7484E-03
.2529E-03
.7220E-03
.3865E-02

.0009E-02
.3254E-02
.8527E-02
.2010E-02
.2263E-02
.2445E-02
.3003E-02
.4700E-02
.7561E-02
.9123E-02
.7064E-02
.1276E-02
.7364E-02

= N = = o NN O N O

N W W NN N = O g

.2659E-07
.9995E-06
.4834E-06
.9905E-06
.0073E-05
.6596E-05
.5987E-05
.1091E-05
.3702E-05
.6299E-05
.0910E-04
.6842E-04
.1173E-04
.2707E-04

.5727E-04
.9841E-04
.8692E-04
.1224E-03
.4767E-03
.6842E-03
.7333E-03
.7735E-03
.4374E-03
.5547E-03
.5739E-03
.4169E-03
.5842E-03




Table F.69 Target Material:
Angle: 50 - 65°

energy yield

(MeV) (1/8x/MeV)
5.5000E 02 0.0000
4.5000E 02 2.6510E-06
3.5000E 02 2.9880E-05
2.5000E 02 1.2600E-04
1.7500E 02 3.2670E-04
1.2500E 02 5.3590E-04
9.0000E 01 7.7590E-04
7.0000E 01 8.9030E-04
5.0000E 01 1.3245E-03
3.5000E 01 1.7923E-03
2.5000E 01 2.4312E-03
1.7500E 01 3.9153E-03
1.2500E 01 7.2600E-03
9.0000E 00 1.2726E-02
7.0000E 00 1.8737E-02
5.0000E 00 3.1709E-02
3.5000E 00 4.4881E-02
2.5000E 00 5.7863E-02
1.7500E 00 6.9070E-02
1.2500E 00 7.9360E-02
9.0000E-01 8.2460E-02
7.0000E-01 7.9860E-02
5.0000E-01 7.7260E-02
3.5000E-01 7.9220E-02
2.5000E-01 7.3690E-02
1.7500E-01 7.8680E-02
7.5000E-02 5.7520E-02
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0.0000
.9948E-07
.4502E-06
.1236E-06
.2382E-05
.6666E-05
.1269E-05
.5879E~05
.0783E-05
.4031E-05
.6303E-05
.3277E-04
.8981E-04
.2842E-04
.1731E~04
.7555E-04
.9196E-04
.8828E-04
.2447E-03
.3954E-03
.3899E-03
.4055E-03
.2059E-03
3.1967E-03
2.9609E-03
4.3339E-03
2.3213E-03

DS - - B B R T A o o =) B =L B~ SRS B S B o o L B oL R o)

Niobium (Nb-93)

x—section

(b/8x /MeV)

0.0000
.7430E~-06
.0917E-05
.3037E-04
.3804E-04
.5450E-04
.0282E-04
.2119E-04
.3705E-03
.8545E-03
.5156E-03
.0512E-03
.5119E-03
.3168E-02
.9387E-02
.2809E-02
.6438E-02
.9871E-02
.1467E-02
.2114E-02
.5321E-02
.2631E-02
.9941E-02
.1969E-02
.6247E~-02
.1410E-02
.9516E-02

U 0 N 0 Jd 0 00 00 N R W N 2NN W o Ut W W

0.0000
.3070E~-07
.5352E-06
.3361E-06
.2812E-05
.7245E-05
.2354E-05
.7124E-05
.2198E-05
.6253E-05
.8604E-05
.3738E-04
.9639E-04
.3982E-04
.3179E-04
.9206E-04
.1944E-04
.1910E-04
.2879E-03
.4438E-03
.4728E-03
.4890E-03
.2825E-03
3.3076E-03
3.0637E-03
4.4843E-03
2.4018E-03

[N L R . e o > T - - T R 2 e e "L o) B - S L o R B« I . R Ve
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Table F.70 Target Material: Niobium (Nb-93)
Angle: 65 - 80°
energy yield error x-gection error
(MeV) (1/s8x/MeV) (lo) (b/sx /MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4.5000E 02 2.1310E-07 2.1310E-07 2.2049E-07 2.2049E-07
3.5000E 02 4.6880E-06 8.8697E-07 4.8507E-06 9.1775E-07
2.5000E 02 4.0700E-05 2.8734E-06 4.2112E-05 2.9731E-06
1.7500E 02 1.4490E-04 7.2740E-06 1.4993E-04 7.5264E-06
1.2500E 02 3.1450E-04 1.3398E-05 3.2541E-04 1.3863E-05
9.0000E 01 b5.2630E-04 2.2420E-05 5.4456E-04 2.3198E-05
7.0000E 01 7.9270E-04 2.6318E-05 8.2021E-04 2.7231E-05
5.0000E 01 1.0613E-03 2.8966E-05 1.0981E-03 2.9972E-05
3.5000E 01 1.4394E-03 6.2176E-05 1.4894E-03 6.4334E-05
2.5000E 01 2.1002E-03 6.9247E-05 2.1731E-03 7.1649E-05
1.7500E 01 3.1613E-03 1.0437E-04 3.2710E-03 1.0799E-04
1.2500E 01 6.1010E-03 1.3627E-04 6.3127E-03 1.4100E-04
9.0000E 00 1.0713E-02 2.7834E-04 1.1085E-02 2.8800E-04
7.0000E 00 1.6414E-02 3.1402E-04 1.6984E-02 3.2491E-04
5.0000E 00 2.6681E-02 3.7408E-04 2.7607E-02 3.8706E-04
3.5000E 00 3.9865E-02 5.7834E-04 4.1248E-02 5.9841E-04
2.5000E 00 5.1941E-02 6.9533E-04 5.3743E-02 7.1946E-04
1.7500E 00 6.3020E-02 1.0968E-03 6.5207E-02 1.1349E-03
1.2500E 00 7.0970E-02 9.8820E-04 7.3433E-02 1.0225E-03
9.0000E-01 7.3900E-02 1.7720E-03 7.6464E-02 1.8335E-03
7.0000E-01 7.6550E-02 1.6072E-03 7.9206E-02 1.6630E-03
5.0000E-01 7.1839E-02 1.6331E-03 7.4332E-02 1.6897E-03
3.5000E-01 7.0240E-02 2.3644E-03 7.2677E-02 2.4465E-03
2.5000E-01 7.1250E-02 2.3705E-03 7.3722E-02 2.4528E-03
1.7500E-01 6.7430E-02 3.3547E-03 6.9770E-02 3.4711E-03
7.5000E-02 5.2790E-02 1.8479E-03 5.4622E-02 1.9120E-03




Table F.71

Angle: 80 - 100°

energy

(MeV)

yield

(1/s8r/MeV)
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Target Material: Niobium (Nb-93)

section

(b/sr /MeV)

N DD WO N W RN W o N8 RN WO N Y e N W oo
. o o B « o - . o B o s B B B ° s . B .

00

.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

T ) N e e s " N L = 3 B = ) B & 2 B ¥ A i e * 2 T - T B = L B - S o B TR & SR U V)

0.0000
0.0000

.0550E-07
.6380E-06
.1020E-05
.3110E-04
.6730E-04
.1020E-04
.7846E-04
.0144E-03
.6022E-03
.7453E-03
.2030E-03
.0048E-02
.5621E-02
.5588E-02
.8176E-02
.0484E-02
.1404E-02
.8961E-02
.0748E-02
.5790E-02
.2650E-02
.8360E-02
.7024E-02
.2535E-02
.9430E-02

HF W N N R Y WU 0 W NN 0OR W N oD =N

0.0000

.1492E-07
.1388E-06
.1224E-06
.5288E-06
.5530E-05
.9402E-05
.3332E-05
.9115E-05
.8683E-05
.3151E-05
.1087E-04
.2653E-04
.6172E-04
.2426E-04
.2169E-04
.0742E-04
.6999E-04
.0328E-04
.5225E-03
.5083E-03
.6244E-03
.1849E-03
.0337E-03
.0691E-03
.5067E~-03

O O O N NN NN O N o NN e R W

0.0000

.1610E-07
.9030E-06
.2790E-05
.3565E-04
.7657E-04
.2443E-04
.0201E-04
.0496E-03
.6578E-03
.8406E-03
.3835E-03
.0397E-02
.6163E-02
.6476E-02
.9501E-02
.2236E-02
.3535E-02
.1354E-02
.3203E-02
.8420E-02
.5171E-02
.0732E-02
.9350E-02
.4705E-02
.1145E-02

= W NN =Y O Ww NN e RN N O s N

0.0000

.2238E-07
.1783E-06
.2655E-06
.7553E-06
.6069E-05
.0076E-05
.4141E-05
.0473E-05
.0372E-05
.6036E~05
.1472E-04
.3440E-04
.7080E-04
.3551E-04
.3979E-04
.2850E-04
.0036E~-03
.3463E-04
.5753E-03
.5606E-03
.6808E-03
.2607E-03
.1043E-03
.1756E-03
.5590E-03




Table F.72

energy

(MeV)

yield

(1/sr/MeV)
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Target Material: Niobium (Nb-93)
Angle: 100 - 120°

section

(b/sr/MeV)

3.

2
1
7

U N W N W N Y NN WO NN O N W DO

00
.0000E-01
.0000E-01
.0000E-01
5000E-01
.5000E-01
.7500E-01
.5000E-02

B O O NN R WN R 0 W N O W

0.0000
0.0000
0.0000

.7540E-07
.3980E-05
.1120E-05
.2270E-04
.3000E-04
.5626E-04
.9993E-04
.1562E-03
.9613E-03
.5570E~-03
.6820E-03
.4232E-02
.4322E-02
.6447E-02
.8934E-02
.9740E-02
.6255E-02
.8176E-02
.3068E-02
.0535E-02
.4498E-02
.4553E-02
.1823E-02
.8210E-02

= N NN R R0V R W N =N R W Y RN W

0.0000

.8801E-07
.3221E-06
.4373E-06
.6319E~-06
.4697E-05
.7731E-05
.4052E-~05
.6618E-05
.6913E-05
.9509E-05
.9420E-04
.4647E-04
.1216E-04
.6554E-04
.0311E-04
.1066E-04
.7016E-04
.4574E-03
.4329E-03
.5749E-03
.0413E-03
.0553E-03
.7240E-03
.4699E-03

& O 00 00NN N T W N RN NN

0.0000

.0092E-06
.4465E-05
.3241E-05
.2696E-04
.3798E-04
.6863E-04
.2421E-04
.1964E-03
.0294E-03
.7151E-03
.9833E-03
.4726E-02
.5166E~-02
.7712E-02
.0632E-02
.1813E-02
.8554E-02
.0542E-02
.5603E-02
.2982E-02
.6736E-02
.6793E-02
.3968E-02
.9883E-02

= = O O O P w NN Y N R W O RN D

0.0000

.0148E-07
.4026E-06
.5913E-06
.9662E-06
.5207E-05
.8346E-05
.5234E-05
.8236E-05
.9582E-05
.2615E-05
.0094E-04
.5502E-04
.2299E-04
.8170E-04
.2404E-04
.4225E-04
.0036E-04
.5079E-03
.4826E-03
.6295E-03
2.
2.
2.
1.

1121E-03
1266E-03
8186E-03
5209E-03
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x-section

(b/sr/MeV)

4.1264E-06
3.5904E-05
7.1187E-05
1.3099E-04
2.3208E-04
3.5393E-04
7.7056E-04
1.3991E-03
3.3804E-03
7.0877E-03
1.1952E-02
2.0610E-02
3.3499E-02
4.5107E-02

5.5154E-02

6.0907E-02
6.8044E-02
6.7240E-02
6.6927E-02
6.7823E-02
6.2465E-02
5.6965E-02
4.4383E-02

Table F.73 Target Material: Niobium (Nb-93)
Angle: 120 - 140°
energy yield error
(MeV) (1/8x/MeV) (lo)
5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 0.0000 0.0000
1.7500E 02 3.9880E-06 1.2024E-06
1.2500E 02 3.4700E-05 3.6574E-06
9.0000E 01 6.8800E-05 7.9808E-06
7.0000E 01 1.2660E-04 1.1141E-05
5.0000E 01 2.2430E-04 1.4894E-05
3.5000E 01 3.4206E-04 2.7982E-05
2.5000E 01 7.4472E-04 4.3121E-05
1.7500E 01 1.3522E-03 6.4715E-05
1.2500E 01 3.2670E-03 1.0539E-04
9.0000E 00 6.8500E-03 2.1056E-04
7.0000E 00 1.1551E-02 2.6621E-04
5.0000E 00 1.9919E-02 3.6187E-04
3.5000E 00 3.2376E~02 6.3022E-04
2.5000E 00 4.3594E-02 7.9257E-04
1.7500E 00 5.3304E-02 1.0374E-03
1.2500E 00 5.8864E-02 1.1305E-03
9.0000E-01 6.5762E-02 2.0059E-03
7.0000E-01 6.4985E-02 1.9760E-03
5.0000E-01 6.4683E-02 1.9257E-03
3.5000E-01 6.5549E-02 2.3228E-03
2.5000E-01 6.0370E-02 2.7722E-03
1.7500E-01 5.5055E-02 3.6292E-03
7.5000E-02 4.2895E-02 1.8005E-03

.2441E-06
.7843E-06
.2577E-06
.1527E-05
.5410E-05
.8953E-05
.4617E-05
.6960E-05
.0905E-04
.1787E-04
.7545E-04
.7443E-04
.5209E-04
.2007E-04
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.0734E-03

.1697E-03
.0755E-03
.0446E-03
.9925E-03
.4034E-03
2.8684E-03
3.7551E-03
1.8629E-03
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x—-section

(b/sr/MeV)

0.0000
.3220E-07
.3220E-07
.5919E-05
.7420E-05
.0613E-05
.7548E-04
.9506E-04
.5058E-04
.2649E-03
.0244E-03
.5941E-03
.0888E-02
.9390E-02
.1726E-02
.3455E~-02
.2997E-02
.9718E-02
.7654E-02
.5401E-02
.8263E-02
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.5344E-02
.0082E-02
.4761E-02
.4800E~02

Table F.74 Target Material: Niobium (Nb-93)
Angle: 140 - 160°
energy yield error
(MeV) (1/8r/MeV) (lo)
5.5000E 02 0.0000 0.0000
4.5000E 02 0.0000 0.0000
3.5000E 02 0.0000 0.0000
2.5000E 02 6.1100E-07 4.2984E-07
1.7500E 02 6.1100E-07 6.1100E-07
1.2500E 02 2.5050E-05 3.7951E-06
9.0000E 01 4.5830E-05 7.6765E-06
7.0000E 01 7.7910E-05 1.1383E-05
5.0000E 01 1.6960E-04 1.5637E-05
3.5000E 01 2.8516E-04 3.2007E-05
2.5000E 01 5.3212E-04 4.0647E-05
1.7500E 01 1.2225E-03 8.2150E-05
1.2500E 01 2.9230E-03 1.0768E-04
9.0000E 00 6.3730E-03 2.3591E-04
7.0000E 00 1.0523E-02 2.7373E-04
5.0000E 00 1.8740E-02 3.7371E-04
3.5000E 00 3.0662E-02 6.3578E-04
2.5000E 00 4.1998E-02 7.8861E-04
1.7500E 00 5.1220E-02 1.0435E-03
1.2500E 00 5.7715E-02 1.1639E-03
9.0000E-01 6.5385E-02 2.0454E-03
7.0000E-01 6.3208E-02 1.9931E-03
5.0000E-01 6.5974E-02 2.0066E-03
3.5000E-01 6.3153E-02 2.3043E-03
2.5000E-01 5.8067E-02 2.7732E-03
1.7500E-01 5.2925E-02 3.5809E-03
7.5000E~02 4.3298E-02 1.9819E-03
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.4475E-07
.3220E-07
.9268E-06
.9429E-06
.1778E-05
.6180E-05
.3118E-05
.2058E-05
.5001E-05
.1142E-04
.4410E-04
.8323E-04
.8668E-04
.5784E-04
.1597E-04
.0797E-03
.2043E-03
.1164E-03
.0623E-03
.0762E~-03

.3842E-03
.8694E-03
.7051E-03
.0507E-03




Table F.75

energy
(MeV)

.2500E 00
.0000E-01
.0000E-01
.0000E-01
3.5000E-01
2.5000E-01
1.7500E~-01
7.5000E-02

O N W = N Ww TN Y RN WY - RN WS
e N o
(8]
o
()
]
o
[

yield
(l/81/MeV)

0.0000

0.0000

0.00060

0.0000
.7590E-06
.7590E-05
.7180E-05
.1000E-04
.4070E-04
.1216E-04
.7812E-04
.7730E-04
.7880E-03
.9230E-03
.0453E-02
.8493E-02
.0517E-02
.2257E-02
.2142E-02
.8486E-02
.4858E-02
.6158E-02
.4818E-02
.1209E-02
.9068E-02
.1629E-02
.1472E-02
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0.06000
0.0000
0.0000
0.0000

.7590E-06
.3034E-06
.6130E-05
.2869E-05
.5678E~05
.1706E-05
.1047E-05
.1257E~-05
.5242E-04
.5880E-04
.2522E-04
.2457E-04
.9685E-04
.3090E-04
.3047E-03
.3655E-03
.4082E-03
.3971E-03
.2868E-03
.4887E-03
.3112E-03
.7584E-03
.2516E-03

Target Material: Niobium (Nb-93)
Angle: 160 - 180°

x—-section
(b/sr /MeV)

1.8200E-06
1.8200E-05
5.9164E~-05
1.1382E-04
.4558E-04
.1952E-04
.9471E-04
.0774E-04
.8847E-03
.1285E-03
.0816E-02
.9135E-02
.1576E-02
.3723E-02
.3951E-02
.0515E-02
.7108E-02
.8454E-02
.7067E-02
.3333E-02
6.1118E-02
5.3420E-02
4.2911E-02
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1.8200E-06
5.4874E-06
1.6690E-05
2.3663E-05
2.6569E-05
4.3153E-05
6.3166E-05
9.4424E-05
1.5771E-04
2.6778E-04
3.3651E-04
4.3930E-04
7.2103E-04
9.6320E-04
1.3500E-03
1.4128E-03
2.4918E-03
2.4803E-03
2.3661E-03
2.5751E-03
3.4261E-03
3.8888E-03
2.3298E-03




Table F.76

Target Material:

Angle: 0 - 59

5.5000E 02

4.5000E 02

3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01

7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/str/MeV)

.0040E-03
.4370E-04
.2310E-03
.7460E-03
.7570E~03
.5060E-03
.6730E-03
.8120E-03
.9594E-03
.1271E-03
.4963E-03
.6602E-03
.0840E-03
.3914E-02
.5719E-02
.3035E-02
.7650E-02
.7210E-02
.9155E-02
.5618E~-02
.0501E-02
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.4700E-02
.4800E-02
.3650E-02
.9710E-02
.9500E-02
.9530E~-02
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1.0693E-04
8.3838E-05
1.6933E-04
2.0925E-04
2.0838E-04
2.1867E-04
3.4497E-04
3.6548E-04
3.2989E-04
5.3806E-04
5.8540E-04
9.3033E-04
1.0304E-03
2.4901E-03
2.5367E-03
2.6878E-03
4.5750E-03
3.8418E-03
4.8431E-03
2.9082E-03
7.0889E-03

1.2019E-02
1.4094E-03
1.4043E-02
1.7648E-03
2.3541E-03
1.3128E-02

Iron (Fe-56)

x—~section

(b/sxr/MeV)

7.5156E-04
4.0700E-04
1.6701E-03
2.0556E~-03
1.3152E-03
1.1273E-03
1.2524E-03
1.3564E-03
1.4668E-03
1.5923E-03
1.8687E-03
2.7399E-03
5.3029E-03
1.0416E-02
1.1767E-02
1.7243E-02
2.8184E-02
2.7854E-02
2.9310E-02
2.6663E-02
3.0318E-02

4.0947E-02
2.6050E-02
3.2675E-02
2.2240E-02
2.2083E-02
2.9591E-02
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.0042E-05
.2759E-05
.2676E-04
.5663E-04
.5599E-04
.6369E~04
.5824E-04
.7359E-04
.4695E-04
.0277E-04
.3821E-04
.9642E-04
.7132E-04
.8640E-03
.8989%E-03
.0120E-03
.4247E-03
.8758E-03
.6254E-03
.1770E-03
.3065E-03

.9969E-03
.0550E-03
.0512E-02
.3211E-03
.7622E-03
.8276E-03




77

iron (Fe-56)

x—

section

(b/sr/MeV)
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Table F.77 Target Material:
Angle: 5 - 10°

energy yield

(MeV) (l/s8x/MeV)
5.5000E 02 1.5650E-03
4.5000E 02 1.8640E-04
3.5000E 02 4.1000E-04
2.5000E 02 9.9240E-04
1.7500E 02 1.2110E-03
1.2500E 02 1.2580E-03
9.0000E 01 1.3050E-03
7.0000E 01 1.6310E-03
5.0000E 01 1.6844E-03
3.5000E 01 2.3191E-03
2.5000E 01 2.7813E-03
1.7500E 01 3.9472E-03
1.2500E 01 7.6550E-03
9.0000E 00 1.1606E-02
7.0000E 00 1.6901E-02
5.0000E 00 2.2357E-02
3.5000E 00 3.0704E-02
2.5000E 00 3.2583E-02
1.7500E 00 3.7313E-02
1.2500E 00 4.5880E-02
9.0000E-01 4.7510E-02
7.0000E-01 5.0100E-02
5.0000E-01 4.4118E-02
3.5000E-01 6.6980E-02
2.5000E-01 3.9028E-02
1.7500E-01 3.8818E-02
7.5000E-02 3.3360E-02
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.1223E-05
.2452E-05
.6002E-05
.3041E-05
.0717E-04
.1498E-04
.8244E-04
.0273E-04
.9890E-04
.9984E-04
.4706E-04
.1580E-04
.5941E-04
.4032E-03
.4757E-03
.3141E-03
.9569E-03

.0677E-03
.5122E-03
.3544E-03
.59%6E-03

.9503E-03
.7998E-03
.2815E-02
.7886E-03
.6108E-03
.2227E-03

1.
.3953E-04
.0691E-04
.4288E-04
.0652E-04
.4170E-04
. 7688E-04
.2209E-03
.2609E-03
.7360E-03
.0820E-03
.9548E-03
.7303E-03
.6879E-03
.2652E-02
.6736E-02
.2984E-02
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1715E-03

.4391E-02
.7931E-02
.4344E-02
.5565E-02

.7503E-02
.3025E-02
.0139E-02
.9215E-02
.9058E-02
.4972E-02
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.0801E-05
.4293E-05
.4436E-05
.4676E-05
.0227E-05
.6071E-05
.3657E-04
.5176E-04
.4889E-04
.2445E-04
.5980E-04
.8611E-04
.9361E-04
.0504E-03
.1046E-03
.8368E-04
.4648E-03

.5478E-03
.8806E-03
.5110E-03
.9402E-03

.2028E-03
.5930E-03
.5928E-03
.0817E-03
.1943E-03
.6581E-03
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Table F.78 Target Material: Iron (Fe-56)
Angle: 10 - 15°
energy yield error x-section error
(MeV) (1/s8x /MeV) (lo) (b/sx/MeV) (lo)
5.5000E 02 1.1910E-03 5.4429E-05 8.9155E-04 4.0744E-05
4.5000E 02 2.2200E-04 2.5663E-05 1.6618E-04 1.9211E-05
3.5000E 02 4.1020E-04 3.3021E-05 3.0706E-04 2.4719E-05
2.5000E 02 7.6420E-04 4.6616E-05 5.7206E-04 3.4895E-05
1.7500E 02 9.6650E-04 6.9685E-05 7.2349E-04 5.2164E-05
1.2500E 02 1.2250E-03 8.9425E-05 9.1700E-04 6.6941E-05
9.0000E 01 1.3060E-03 1.2668E-04 9.7763E-04 9.4830E-05
7.0000E 01 1.1940E-03 1.2692E-04 8.9379E-04 9.5010E-05
5.0000E 01 1.6794E-03 1.5935E-04 1.2572E-03 1.1929E-04
3.5000E 01 1.5251E-03 1.9756E-04 1.1416E-03 1.4789E-04
2.5000E 01 2.7663E-03 2.9079E-04 2.0708E-03 2.1767E-04
1.7500E 01 3.7942E-03 3.7294E-04 2.8402E-03 2.7917E-04
1.2500E 01 6.6690E-03 4.5241E-04 4.9922E-03 3.3866E-04
9.0000E 00 1.1730E-02 9.6245E-04 8.7807E-03 7.2046E-04
7.0000E 00 1.3946E-02 8.6970E-04 1.0440E-02 6.5103E-04
5.0000E 00 2.3661E-02 1.1890E-03 1.7712E-02 8.9006E-04
3.5000E 00 2.8506E-02 1.4974E-03 2.1339E-02 1.1209E-03
2.5000E 00 3.5332E-02 1.6006E-03 2.6448E-02 1.1982E-03
1.7500E 00 4.0343E-02 2.3960E-03 3.0200E-02 1.7936E-03
1.2500E 00 4.4630E-02 2.6932E-03 3.3409E-02 2.0160E-03
9.0000E-01 5.0390E-02 5.1670E-03 3.7720E-02 3.8679E-03
7.0000E-01 4.3624E-02 4.3140E-03 3.2656E-02 3.2293E-03
5.0000E-01 4.3229E-02 3.6372E-03 3.2360E-02 2.7227E-03
3.5000E-01 5.2190E-02 7.8474E-03 3.9068E-02 5.8743E-03
2.5000E-01 3.8139E-02 §5.1303E-03 2.8550E-02 3.8404E-03
1.7500E-01 5.1980E-02 1.1317E-02 3.8911E-02 8.4713E-03
7.5000E-02 3.0306E-02 4.2612E-03 2.2686E-02 3.1898E-03
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Iron (Fe-56)

x—section

(b/sr/MeV)

3.5473E-05
3.0040E-05
2.2303E-05
3.5968E-05
5.5061E-05
7.6691E-05
9.7704E-05
1.1687E-04
1.1964E~-04
2.1110E-04
2.1245E-04
4.1557E-04
3.9739E-04
7.4941E-04
8.3337E-04
7.9526E-04
1.3307E-03
1.4989E-03
2.4058E-03
2.4229E-03
3.4903E-03
4.9358E-03
3.6957E-03
5.8677E-03
5.7897E-03
6.1583E-03
5.0771E-03

Table F.79 Target Material:
Angle: 15 - 20°

energy yield

(MeV) (1/8tr/MeV)
5.5000E 02 5.7030E-04
4.5000E 02 3.7410E-04
3.5000E 02 2.7100E-04
2.5000E 02 6.9570E-04
1.7500E 02 9.6260E-04
1.2500E 02 1.0520E-03
9.0000E 01 1.0820E-03
7.0000E 01 1.2540E-03
5.0000E 01 1.4434E-03
3.5000E 01 1.9771E-03
2.5000E 01 2.6513E-03
1.7500E 01 4.3912E-03
1.2500E 01 6.5060E-03
9.0000E 00 1.1009E-02
7.0000E 00 1.4714E-02
5.0000E 00 2.1546E-02
3.5000E 00 2.9211E-02
2.5000E 00 3.4958E-02
1.7500E 00 4.3330E-02
1.2500E 00 4.5370E-02
9.0000E-01 4.2630E-02
7.0000E-01 5.4010E-02
5.0000E-01 4.7940E-02
3.5000E-01 4.1840E-02
2.5000E-01 4.5890E-02
1.7500E-01 3.7589E-02
7.5000E-02 3.8470E-02

4.2691E-04
2.8004E-04
2.0286E-04
5.2078E-04
7.2057E-04
7.8749E-04
8.0995E-04
9.3871E-04
1.0805E-03
1.4800E-03
1.9847E-03
3.2871E-03
4.8702E-03
8.2410E-03
1.1014E-02
1.6129E-02
2.1866E-02
2.6168E-02
3.2436E-02
3.3963E-02
3.1912E-02
4.0430E-02
3.5886E-02
3.1320E-02
3.4352E-02
2.8138E-02
2.8797E-02
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.6554E-05
.2487E~-05
.6696E-05
.6924E-05
.1217E-05
.7408E-05
.3139E-05
.7487E-05
.9555E~-05
.5802E-04
.5904E-04
.1109E-04
.9747E-04
.6098E-04
.2384E-04
.9530E-04
.9612E-04
.1220E-03
.8009E-03
.8137E-03
.6127E-03
.6948E-03
.7665E-03
.3924E-03
.3340E-03
.6099E-03
.8005E-03




Table F.80

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02

1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

Target Material:
Angle: 20 - 25°

yield
(1/scr/MeV)

1.9230E-04
5.0690E-04
2.2570E-04
5.0370E-04
8.9620E-04

.0070E-03
.1280E-03
.2000E-03
.5884E-03
.7681E-03
.4423E-03
.7962E-03
.3410E-03
.0714E-02
.5184E-02
.0947E-02
.9501E-02

.9689E-02
.5220E-02
.0220E-02
.7300E-02
.3540E-02
.9245E-02
.5600E-02
.5856E-02
.7890E-02
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.7020E-02
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1.8384E-05
3.0211E-05
1.9455E-05
2.8560E~05
5.8149E-05

6.0118E~05
1.0107E-04
8.7120E-05
1.1496E-04
1.6780E-04
1.8375E~-04
3.4592E-04
3.7282E-04
6.3144E-04
7.4781E-04
8.6242E-04
1.2614E-03
1.4801E-03
1.8644E-03
2.0321E-03
3.6760E-03
3.4535E-03
2.8688E-03
4.1563E-03
5.1055E-03
5.0533E-03
4.3383E-03

Iron (Fe-56)

x-section

(b/sx /MeV)

1.4395E-04
3.7945E-04
1.6895E-04
3.7705E-04
6.7087E-04

7.5381E-04
8.4439E-04
8.9828E-04
1.1890E-03
1.3235E-03
1.8282E-03
2.8417E-03
4.7467E-03
8.0202E-03
1.1366E-02
1.5680E-02
2.2084E-02
2.7712E-02
2.9710E-02
3.3850E-02
3.7593E-02
3.5407E-02
3.2593E-02
2.9378E-02
3.4135E-02
2.6841E-02
2.8363E-02
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1.3762E-05
2.2615E-05
1.4564E-05
2.137%E-05
4.4277E-05

4.5002E-05
7.5657E-05
6.5215E-05
8.6053E~05
1.2561E-04
1.3755E-04
2.5895E-04
2.7908E-04
4.7268E-04
5.5979E~04
6.4558E-04
9.4427E-04
1.1080E-03
1.3956E-03
1.5211E-03
2.7517E-03
2.5852E-03
2.1475E-03
3.1113E-03
3.8218E-03
3.7827E-03
3.2476E-03




Table F.81

energy

(MeV)

Target Material:
Angle: 25 - 35°

yield
(1/sx/MeV)

81

Iron (Fe-56)

x—-section

(b/sx /MeV)

.0000E-
.0000E-
.0000E~-
-.5000E-
.5000E~
.7500E~
-.5000E~

00
0l
01
01l
01
01l
01
02

3.2870E-05
2.6110E-04
3.0250E-04
3.5180E-04
6.3910E-04
8.3150E-04
1.0200E-03
1.1170E-03
1.4404E-03
1.8621E-03
2.6693E-03
3.2952E-03
6.5430E-03
1.0297E-02
1.4622E-02
2.1944E-02
2.8346E-02
3.5373E-02
4.0286E-02
4.4030E-02
4.6310E-02
4.5660E-02
4.9100E-02
4.9190E-02
4.3100E-02
4.1670E-02
3.4740E-02

4.2764E-06
1.2716E-05
1.3219E-05
1.4705E-05
2.7993E-05
3.3094E-05
6.3546E-05
6.2664E-05
5.6639E-05
1.0832E-04
1.0906E-04
1.8816E-04
2.4661E-04
4.6564E-04
4.6869E-04
5.2445E-04
8.0851E-04
9.4055E-04
1.3257E-03
1.4535E-03
2.4099E-03
2.2358E-03
2.5249E-03
3.6444E-03
3.9402E-03
4.6899E-03
2.3920E-03

2.4605E-05
1.9545E-04
2.2644E-04
2.6335E-04
4.7841E-04
6.2244E-04
7.6354E-04
8.3615E-04
1.0783E-03
1.3939E-03
1.9982E-03
2.4667E-03
4.8979E-03
7.7080E-03
1.0946E-02
1.6427E-02
2.1219E-02
2.6479E-02
3.0157E-02
3.2960E-02
3.4666E-02
3.4180E-02
3.6755E-02
3.6822E-02
3.2263E-02
3.1193E-02
2.6005E-02

3.2012E-06
9.5185E-06
9.8955E~-06
1.1008E-05
2.0954E-05
2.4773E-05
4.7569E-05
4.6908E-05
4.2398E-05
8.1087E-05
8.1643E-05
1.4085E-04
1.8461E-04
3.4857E-04
3.5085E-04
3.9259E-04
6.0522E-04
7.0407E-04
9.9240E-04
1.0880E-03
1.8040E-03
1.6737E-03
1.8901E-03
2.7281E-03
2.9495E-03
3.5107E-03
1.7906E-03




Table F.82

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 0O
5.0000E 0O
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

Target Material:
Angle: 35 - 40°

yield
(1/8r/MeV)

3.9960E-06
6.8930E-05
2.7470E-04
.2770E-04
.8150E-04
.8130E-04
.1910E~-04
.0340E-03
.1514E-03
.5541E-03
.2933E-03
.3092E-03
.2390E-03
.5950E-03
.3543E-02
.2262E-02
.1010E-02
.4751E-02
.1180E-02
.3220E-02
.6020E-02
.5780E-02
.6790E-02
.9699E-02
.9699E-02
.9489E-02
.4260E-02

R R W W N O W N = = 0 D W

W W W W o S

82

1.9676E-06
8.4853E-06
1.6509E-05
1.6254E-05
2.9131E-05
3.9243E-05
6.2907E-05
7.3517E-05
7.4615E-05
1.2512E-04
1.4463E-04
2.3250E-04
2.8038E~04
4.4870E-04
5.5625E-04
6.3400E-04
9.6362E~-04
1.1227E-03
1.7261E-03
1.6797E-03
2.8103E-03
2.7859E-03
2.8458E-03
3.4581E-03
3.4906E-03
4.9692E-03
3.0637E-03

Iron (Fe-56)

x-s8ection

(b/sr/MeV)

2.9913E-06
5.1599E-05
2.0563E-04
2.4531E-04
3.6044E-04
5.1000E-04
6.1315E-04
7.7402E~-04
8.6192E-04
1.1633E-03
1.7167E-03
2.4772E-03
4.6703E-03
7.1825E-03
1.0138E-02
1.6665E-02
2.3213E-02
2.6014E-02
3.0826E-02
3.2353E-02
3.4449E-02
3.4270E-02
3.5026E-02
2.9717E-02
2.9717E-02
2.9560E-02
2.5646E~02

NWw N NN NN 0N DR W N O U O

.4729E-06
.3518E-06
.2358E-05
.2167E-05
.1806E-05
.9376E-05
.7090E-05
.5033E-05
.5855E-05
.3664E-05
.0827E-04
.7404E-04
.0988E-04
.3588E-04
.1639E-04
.7459E-04
.2134E-04
. 4044E-04
.2921E-03
. 2574E-03
.1037E-03
.0854E-03
.1303E-03
.5886E-03
.6130E-03
.7198E-03
.2934E-03




Tabl

e F.83

energy

(MeV)

yielad
(1/s8x/MeV)

Target Material:
Angle: 40 - 50°

83

Iron (Fe-56)

Xx-section

(b/sx /MeV)

N OHN WO N YW RN WO N Y RN WO O - N W s o

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

0.0000
.1520E-05
.2870E-04
.0900E-04
.1410E-04
.8790E-04
.0270E-04
.9960E-04
.1564E-03
.5121E-03
.2153E-03
.7642E-03
.0580E-03
.0370E-02
.3676E-02
.1922E-02
.8711E-02
.3937E-02
.1980E-02
.2041E-02
.5580E-02
.3044E-02
.2547E-02
4.3050E-02
4.3480E-02
4.1550E-02
3.2130E-02

B D B D W NN O W N = = 0 U D W =N

OB N N RN R B N R R W R U S D N O N

0.0000

.8363E-06
.9627E-06
.0413E-05
.8924E-05
. 2810E-05
.3587E-05
.8308E-05
.2892E-05
.3979E-05
.0414E-04
. 5808E-04
.9466E-04
.5984E-04
.0274E-04
.9894E-04
.1128E-04
.0819E-04
.2397E-03
.1922E-03
.2487E-03
.9313E-03
.8795E-03
.7639E-03
.7493E-03
.0061E-03
.9913E-03

0.0000
1.6109E-05
9.6341E-05
2.3131E-04
3.0998E-04
4.4008E-04
6.0088E-04
6.7341E-04
8.6567E-04
1.1319E-03
1.6583E-03
2.8178E-03
4.5348E-03
7.7627E-03
1.0237E-02
1.6410E-02
2.1492E-02
2.5404E-02
3.1425E-02
3.1471E-02
3.4120E-02
3.2221E-02
3.1849E-02
3.2226E-02
3.2548E-02
3.1103E-02
2.4052E-02

= N NN = 0 W O U W W N R RN T W W W = NN

0.0000
.1232E-06
.2120E-06
.7951E-06
.4166E-05
.7075E-05
.2628E-05
.6162E-05
.9593E-05
5379E-05
.7955E~-05
.1834E-04
.4572E-04
.6936E-04
.0148E-04
.7349E-04
.3244E-04
.0498E~-04
.2797E-04
.9247E-04
.6833E-03
.4457E~-03
.4069E-03
.0690E-03
.0581E-03
.9988E-03
.4906E-03

s




84

Iron (Fe-56)

X~

section

(b/sx /MeV)

Table F.84 Target Material:
Angle: 50 - 65°

energy yield

(MeV) (1/8x/MeV)
5.5000E 02 0.0000
4.5000E 02 2.4100E-06
3.5000E 02 3.2770E-05
2.5000E 02 1.2430E-04
1.7500E 02 2.9110E-04
1.2500E 02 5.0650E-04
9.0000E 01 7.2770E-04
7.0000E 01 7.7830E-04
5.0000E 01 1.1204E-03
3.5000E 01 1.3641E-03
2.5000E 01 2.1573E-03
1.7500E 01 3.4652E-03
1.2500E 01 6.0780E-03
9.0000E 00 9.6450E-03
7.0000E 00 1.3917E-02
5.0000E 00 2.0983E-02
3.5000E 00 2.8462E-02
2.5000E 00 3.4253E-02
1.7500E 00 3.9754E-02
1.2500E 00 4.2131E-02
9.0000E-01 4.3409E-02
7.0000E-01 4.2705E-02
5.0000E-01 4.7570E-02
3.5000E-01 3.7903E-02
2.5000E-01 4.0550E-02
1.7500E-01 4.1550E-02
7.5000E-02 3.1860E-02

== W NN~ e 00 W W = O W W N = =T N

0.0000

.0325E-07
.8346E-06
.8421E-06
.1120E-05
.5094E-05
.7653E-05
.3233E-05
.6228E-05
.4890E-05
.3444E-05
.3308E-04
.5350E-04
.0638E-04
.3324E-04
.0563E-04
.1572E-04
.8647E-04
.8394E-04
.0744E-03
.6772E-03
.6679E-03
.9191E-03
.1619E-03
.4196E-03
.2982E-03
.6969E-03

NW DWW W W NN R RN RN = WO N

0.0000

.8041E-06
.4531E-05
.3047E-05
.1791E-04
.7915E-04
.4473E-04
.8261E-04
.3872E-04
.0211E-03
.6149E-03
.5939E-03
.5498E-03
.2200E-03
.0418E-02
.5707E-02
.1306E-02
.5641E-02
.9759E-02
.1538E-02
.2495E-02
.1968E-02
.5609E-02
.8373E-02
.0355E-02
.1103E-02
.3849E-02

= ON O O R R 0 N B W RN = WO N NN RN o

0.0000

.0129E~-07
.1219E-06
.3732E-06
.3241E-06
.1299E-05
.0700E-05
.4878E~-05
.7119E-056
.1089E-05
.7493E-05
.9622E-05
.1490E-04
.2935E-04
.4946E-04
.0364E-04
.6091E-04
.1387E-04
.3655E-04
.0426E-04
.2555E-03
.2485E-03
.4366E-03
.6183E-03
.8112E-03
.4689E-03
.2703E-03




85

Table F.85 Target Material: Iron (Fe-56)
Angle: 65 - 80°
energy yield erroxr x-section error
(MeV) (1l/s8x/MeV) (lo) (b/sx/MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4.5000E 02 0..0000 0.0000 0.0000 0.0000
3.5000E 02 4.9010E-06 1.1272E-06 3.6687E-06 8.4381E-07
2.5000E 02 3.8360E-05 2.5164E-06 2.8715E-05 1.8837E-06
1.7500E 02 1.2910E-04 7.1005E-06 9.6640E-05 5.3152E-06
1.2500E 02 3.0090E-04 1.1795E-05 2.2524E-04 8.8296E-06
9.0000E 01 4.53%0E-04 2.1787E-05 3.3978E-04 1.6309E-05
7.0000E 01 6.8720E-04 2.7763E-05 5.1442E-04 2.0782E-05
5.0000E 01 9.1247E-04 3.1611E-05 6.8305E-04 2.3663E-05
3.5000E 01 1.1162E-03 4.3185E-05 8.3557E-04 3.2327E-05
2.5000E 01 1.8204E-03 5.6778E-05 1.3627E-03 4.2502E-05
1.7500E 01 2.7968E-03 9.2113E-05 2.0936E-03 6.8953E-05
1.2500E 01 5.1210E-03 1.2694E-04 3.8334E-03 9.5023E-05
9.0000E 00 7.9940E-03 2.3779E-04 5.9841E-03 1.7800E-04
7.0000E 00 1.2220E-02 2.9643E-04 9.1475E-03 2.2190E-04
5.0000E 00 1.7960E-02 3.0375E-04 1.3444E-02 2.2738E-04
3.5000E 00 2.4013E-02 4.6200E-04 1.7975E-02 3.4584E-04
2.5000E 00 3.0230E-02 4.9305E-04 2.2629E-02 3.6908E-04
1.7500E 00 3.4486E-02 7.8532E-04 2.5815E-02 5.8787E-04
1.2500E 00 3.7799E-02 8.2469E-04 2.8295E-02 6.1734E-04
9.0000E-01 4.0912E-02 1.3560E-03 3.0625E-02 1.0151E-03
7.0000E-01 3.9611E-02 1.2602E-03 2.9652E-02 9.4332E-04
5.0000E-01 3.9620E-02 1.2442E-03 2.9658E-02 9.3136E-04
3.5000E-01 4.1050E-02 1.9020E-03 3.0729E-02 1.4238E-03
2.5000E-01 4.0900E-02 2.0341E-03 3.0617E-02 1.5227E-03
1.7500E-01 3.5690E-02 2.5896E-03 2.6716E-02 1.9385E-03
7.5000E-02 3.3050E-02 1.5482E-03 2.4740E-02 1.1589E-03




Table F.86

energy
(MeV)

Target Material:
Angle: 80 - 100°

yield

(l/sx/MeV)

86

Iron (Fe-56)

X —

section

(b/sr/MeV)

N 8 - RN W g0 N W e O,
o
o
o
o
e}

= N W Ut
o1
o
o
o
=

[

.2500E

9.0000E~-
7.0000E~
5.0000E-
3.5000E-
2.5000E~
1.7500E-
7.5000E~

00
00
00
00
00
01
01
01
01l
0l
01
02

= N D N = O T WM W s

N W W d W w w w o w NN

0.0000
0.0000

.5280E-07
.2490E-06
.9110E-05
.3050E~-04
.2760E-04
.4680E-04
.8677E-04
.7512E-04
.3644E-03
.3598E-03
.5290E-03
.6070E-03
.0870E-02

.7278E-02
.2767E-02
.8748E-02
.3957E-02
.7225E-02
.7297E-02
.9807E-02
.6207E-02
.0291E-02
.6579E-02
.4931E-02
.8659E-02

NOH OO R W N RN W e

N N I ™ h VP P R - SN

.5280E-07
.0732E-06
.6372E-06
.5168E-06
.4680E-05
.4947E-05
.1510E-05
.8425E-05
.0461E-05
.0251E~-05
.0353E-04
.9653E-04
.3302E-04

.6204E-04
.1760E-04
.5799E-04
.8185E-04
.5349E-04
.1327E-03
.1227E-03
.0587E-03
.6084E-03
.6326E-03
.4764E-03
.2576E-03

O N O

p—

o Ui W = = O RN

RN N M W NN NN e e

0.0000

.1438E-07
.1750E-06
.9277E-05
.7688E-05
.7037E-04
.5960E-04
.3924E-04
.5509E-04
.0213E-03
.7665E-03
.3903E-03
.6944E-03
.1369E-03

.2934E-02
.7043E-02
.1521E-02
.5419E-02
.7866E-02
.7919E-02
.9798E-02
.7103E-02
.0161E-02
.7382E~-02
.6148E-02
.1453E-02

H = N OO W N R RN o

O = ~ H N 0 & o1 g W W

0.0000

.1438E-07
.0336E-07
.71227E-06
.6268E-06
.0989E-05
.1189E-05
.6102E-05
.8764E-05
.0288E-05
.0074E-05
.7501E-05
.4711E-04
.7443E-04

.9615E-04
.1260E-04
.4284E-04
.1041E-04
.6404E-04
.4791E-04
.4044E-04
.9250E-04
.2040E-03
.2221E-03
.8538E-03
.4143E-04




Table F.87 Target Material:
Angle: 100 - 120°
energy yield
(MeV) (1/sr/MeV)
5.5000E 02 0.0000
4.5000E 02 0.0000
3.5000E 02 0.0000
2.5000E 02 6.5020E-07 3
1.7500E 02 1.3330E-05 2
1.2500E 02 4.8770E-05 3
9.0000E 01 1.0570E-04 9
7.0000E 01 2.0240E-04 1
5.0000E 01 3.1447E-04 1
3.5000E 01 5.5602E-04 2
2.5000E 01 9.5740E-04 3
1.7500E 01 2.0278E-03 6
1.2500E 01 3.8220E-03 9
9.0000E 00 6.5880E-03 1
7.0000E 00 9.9160E-03 2
5.0000E 00 l°5863E—02 2
3.5000E 00 2.1942E-02 3
2.5000E 00 2.8148E-02 4
1.7500E 00 3.2557E-02 ©
1.2500E 00 3.5107E-02 7
9.0000E-01 3.6231E-02 1
7.0000E-01 3.8442E-02 1
5.0000E-01 3.5845E-02 1
3.5000E-01 3.7485E-02 1
2.5000E-01 3.3532E-02 1
1.7500E-01 3.2613E-02 2
7.5000E-02 2.7454E-02 1

87

Iron (Fe-56)

0.0000
0.0000
0.0000

.2016E-07
.1728E-06
.7943E-06
.9781E-06
.4168E-05
.4360E-05
.8999E-05
.5083E-05

.9289E-05
.4704E-05
.8845E-04
.1644E-04
.6127E-04
.9445E-04
.4416E-04
.4565E-04
.0998E-04
.1079E-03
.1139E-03
.0609E-03
.6139E-03
.5691E-03
.5445E-03
.1915E-03

x-section

(b/sx /MeV)

0.0000

0.0000

0.0000
.8672E-07
.9784E-06
.6508E-05
.9124E-05
.5151E-04
.3541E-04
.1622E-04
.1668E-04

N PN N WO

.5179E-03
.8610E-03
.9316E-03
.4228E-03
.1875E-02
.6425E-02
.1071E-02
.4371E-02
.6280E~-02
.7121E-02
.8777E-02
.6832E-02
.8060E-02
.5101E-02
.4413E-02
.0551E~-02

NN NN DD DNNDND RN

0.0000
2.3966E-07
1.6265E-06
2.8403E-06
7.4693E-06
1.0606E-05
1.0749E-05
2.1707E-05
2.6262E-05

5.1868E-05
7.0893E-05
1.4107E-04
1.6202E-04
1.9558E-04
2.9527E-04
3.3249E-04
4.8331E-04
5.3147E-04
8.2932E-04
8.3381E-04
7.9416E-04
1.2081E-03
1.1746E-03
1.9047E-03
8.9190E-04




Table F.88

energy

(MeV)

Target Material:

Angle: 120 - 140°

yield

(1/sx /MeV)

88

Iron (Fe-56)

X—

section

(b/sr/MeV)

5.5000E
4.5000E
3.50008
2.5000E
1.7500E

1.

NN WO N W =N WO N W N W N W

2500E
.0000E
.0000E
.0000E
.5000E
.5000E
.7500E
.2500E
.0000E
.0000E
.0000E
.5000E
.5000E
.7500E
.2500E 00
.0000E-01
.0000E-01
.0000E-01
-.5000E-01
.5000E-01
.7500E-01
.5000E-02

N W w NN W W NN NN R W =T N WL,

.9820E-07
.1910E-06
.4330E-05
.8830E-05
.7710E-05
.9952E-04
.1489E-04
.0030E-04
.3102E-03
.6700E-03
.0780E~-03
.2190E-03
.3131E-02
.9000E-02
.4088E-02
.9128E-02
.1046E-02
.3625E-02
.4695E-02
.9973E-02
.8687E-02
.3452E-02
.2292E-02
.6230E-02

= N 0N Tl NN RO WwW N RN W W

.4187E-07
.0875E-06
.0996E-06
.6420E-06
.0787E~-05
.4901E-05
.2381E-05
.1735E-05
.3401E-05
.9604E-05
.9418E-04
.2473E-04
.6966E~-04
.0944E-04
.2396E-04
.8800E-04
.6691E-04
.3924E-03
.5609E-03
.1934E-03
.9646E-03
.9383E-03
.6502E-03
.5361E-03

o NN NN NN RO W RO OEN NS RE N

.4779E~-07
.3887E-06
.8213E-05
.4038E~-05
.3143E-05
.4936E-04
.3572E-04
.4937E-04
.8078E-04
.9987E-03
.8012E-03
.4039E-03
.8295E-03
.4223E-02
.8032E-02
.1804E-02
.3240E-02
.5171E-02
.5972E-02
.2437E-02
.1474E-02
.5041E-02
.4173E-02
.9635E-02

H o = H ® - RO W W N RO N R ;N N

0.0000

.5591E-07
.1406E-07
.3203E-06
.7206E~-06
.0750E-06
.1154E-05
.6754E-05
.3756E-05
.7460E-05
.7075E-05
.4536E-04
.6823E-04
.0186E-04
.8135E-04
.9222E-04
.8987E-04
.4894E-04
.0423E-03
.1685E-03
.9335E-04
.4707E-03
.4509E-03
.9838E-03
.1499E-03




Table F.89

89

Iron (Fe-56)

X -

section

(b/sx /MeV)

Target Material:
Angle: 140 - 160°
enerqgy yield
(MeV) (1/8x/MeV)
5000E 02 0.0000
5000E 02 0.0000
5000E 02 0.0000
5000E 02 0.0000
7500E 02 2.4440E-06 1
2500E 02 1.8940E-05 3
0000E 01 3.8190E-05 8
0OO00OE 01 7.9430E-05 1
O000OE 01 1.2892E-04 1
5000E 01 1.8789E-04 2
5000E 01 4.4570E-04 3
7500E 01 1.1198E-03 6
2500E 01 2.3235E-03 9
O000OE 00 4.8620E-03 1
OCOOE 00 7.1270E-03 2
O0000OE 00 1.2313E-02 2
5000E 00 1.8850E-02 5
5000E 00 2.2950E-02 5
7500E 00 2.7810E-02 7
2500E 00 3.1125E-02 9
.0000E-01 3.3481E-02 1
.0000E-01 3.3071E-02 1
.0000E-01 2.7551E-02 1
.5000E-01 2.9799E-02 2
.5000E-01 3.0631E-02 1
.7500E-01 2.6921E-02 2
.5000E-02 2.3727E-02 1
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.2034E-06
.4395E-06
.2338E-06
.1176E-05
.3431E-05
.3394E-05
.5889E-05
.7411E-05
.3310E-05
.9222E-04
.3776E-04
.7894E-04
.2024E-04
.4779E-04
.7817E-04
.6573E-04
.4868E-03
.5436E-03
.1961E-03
.1859E-03
.8274E-03
.2423E-03
.5163E-03
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.8295E-06
.4178E-05
.8588E-05
.9459E-05
.6507E-05
.4065E-04
.3364E-04
.3825E-04
.7393E-03
.6395E-03
.3350E-03
.2171E-03
4111E-02
.7180E-02
.0818E-02
.3299E-02
.5063E-02
.4756E~-02
.0624E-02
.2307E~02
.2929E-02
.0152E-02
.7761E-02
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.0085E-07
.5747E-06
.1635E-06
.3659E-06
.0054E~05
.7512E-05
.6865E-05
.0462E-05
.9849E-05
.4389E-04
.7798E-04
.0881E-04
.8943E-04
.1006E-04
.8252E~-04
.2292E-04
.1130E-03
.1555E-03
.9538E-04
.6363E-03
.3680E-03
.6785E-03
.1350E~-03




Table F.90

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E OO
5.0000E 00
3.5000E 0O
2.5000E 00O
1.7500E 00
1.2500E 00
9.0000E-01

7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/s8xr/MeV)

0.0000
1.7590E-06
2.6390E-05
3.5190E-05
7.0370E-05
1.2092E-04
1.7209E-04
3.5320E-04
9.5400E-04
2.1130E-03
4.4127E-03
6.7860E-03
1.2155E-02
1.7045E-02
2.2575E-02
2.7699E-02
2.9587E-02
3.1959E-02

3.3669E-02
2.8588E-02
2.8698E-02
3.0789E-02
3.3347E-02
2.5315E~-02

Target Material:
Angle: 160 - 180°
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90

Iron (Fe-56)

0.0000

.7590E-06
.3125E-06
.1993E-05
.9492E-05
.2442E-05
.4177E-05
.8232E-05
.6138E-05
.1764E-04
.3314E-04
.1231E-04
.4626E-04
.6043E-04
.3399E-04
.8385E-04
.0503E-03
.7950E-03

.8668E-03
.6544E-03
.5928E-03
.3278E-03
.0818E-03
.3112E-03

x—-section

(b/sz/MeV)

0.0000

0.0000

0.0000

0.0000
.3167E-06
.9755E-05
.6342E-05
.2677E~05
.0519E-05
.2882E-04
.6439E-04
.1414E-04
.5817E-03
.3032E-03
.0798E-03
.0989E-03
.2759E-02
.6899E-02
.0735E-02
.2148E-02
.3924E-02

NN R W O W RSN WO N R

.5204E-02
.1400E-02
.1482E-02
.3048E-02
.4963E-02
.8950E-02

= N DM NN

1.3167E-06
4.7253E-06
8.9774E-06
1.4591E-05
1.6799E-05
2.5584E-05
3.6105E-05
6.4480E-05
8.8063E-05
1.7452E-04
2.3378E-04
2.5920E~-04
4.1952E-04
4.7459E-04
7.3648E-04
7.8621E-04
1.3467E-03

1.3974E-03
1.2385E-03
1.9409E-03
1.7425E-03
3.0555E-03
1.7301E-03
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x-

Target Material: Aluminum (Al-27)

section

(b/sx /MeV)

Table F.91

Angle: 0 - 5°

energy yvield
(MeV) (1/8r /MeV)
5.5000E 02 1.0600E-03
4.5000E 02 5.0190E-04
3.5000E 02 2.6350E-03
2.5000E 02 3.6530E-03
1.7500E 02 2.2030E-03
1.2500E 02 1.3940E-03
S.0000E 01 1.4640E-03
7.0000E 01 1.3956E-03
5.0000E 01 1.6189E-03
3.5000E 01 2.5939E-03
2.5000E 01 2.9344E-03
1.7500E 01 2.1558E-03
1.2500E 01 5.6060E-03
9.0000E 00 5.5630E-03
7.0000E 00 8.3410E-03
5.0000E 00 8.0330E-03
3.5000E 00 1.2522E-02
2.5000E 00 1.6367E-02
1.7500E 00 1.7207E-02
1.2500E 00 1.8247E-02
9.0000E-01 2.0451E-02
7.0000E-01 1.4320E-02
5.0000E-01 2.6730E-02
3.5000E-01 1.3480E-02
 2.5000E-01 1.2630E-02
1.7500E-01 1.4640E-02
7.5000E-02 3.14608-02
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.2709E-04
.9740E-05
.8893E-04
.0493E-04
.5775E-04
.9614E-04
.0202E-04
.1323E-04
.9481E-04
.7364E-04
.4991E-04
.1209E-04
.7479E-04
.6969E-03
.6701E-03
.2066E-03
.4056E-03
.9382E-03
.9615E-03
.9592E-03
.0265E-03
.4774E-04
.8404E-03
.1067E-03
.2036E-03
.7246E~-03
.3105E-02
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.8996E-04
.3199E-04
.2180E-03
.6885E-03
.0183E-03
.4435E-04
.7670E-04
.4508E-04
.4831E-04
.1990E-03
.3564E-03
.9647E-04
.5913E-03
.5714E-03
.8555E~-03
.7131E-03
.7880E-03
.5653E-03
.9536E-03
.4343E~03
.4531E-03
.6191E-03
.2355E-02
.2309E-03
.8380E-03
.7670E-03
.4542E-02
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.8747E-05
.1480E-05
.7329E-05
.4726E-05
.1914E-04
.0660E-05
.3960E-04
.4479E-04
.3627E-04
.6515E-04
.5419E-04
.8293E-04
.5058E-04
.8434E-04
.7199E-04
.5773E-04
.1119E-03
.8204E-03
.8311E-03
.8300E-03
.2479E-03
.9185E-04
.5485E-03
.1155E-04
.5636E-04
.9716E-04
.0576E-03
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Table F.92 Target Material: Aluminum (Al-27)
Angle: 5 - 10°
energy yield error x—-section error
(MeV) (1/sx/MeV) (lo) (b/sxr/MeV) (lo)
5.5000E 02 1.9430E-03 8.9572E-05 8.9811E-04 4.1403E-05
4 .5000E 02 1.8640E-04 2.7308E-05 8.6160E-05 1.2622E-05
3.5000E 02 5.7770E-04 4.9162E-05 2.6703E-04 2.2724E-05
2.5000E 02 9.7370E-04 6.3583E-05 4.5007E-04 2.9390E-05
1.7500E 02 1.0900E-03 1.0006E-04 §5.0383E-04 4.6252E-05
1.2500E 02 1.0340E-03 1.0247E-04 4.7795E-04 4.7364E-05
9.0000E 01 1.1410E-03 1.5700E-04 5.2740E-04 7.2571E-05
7.0000E 01 1.3296E-03 1.7915E-04 6.1458E-04 8.2808E-05
5.0000E 01 1.8329E-03 2.0570E-04 8.4723E-04 9.5083E-05
3.5000E 01 2.3209E-03 3.2772E-04 1.0728E-03 1.5148E-04
2.5000E 01 2.7544E-03 3.1424E-04 1.2732E-03 1.4525E-04
1.7500E 01 3.1848E-03 5.0807E-04 1.4721E-03 2.3484E-04
1.2500E 01 5.1500E-03 5.9101E-04 2.3805E-03 2.7318E-04
9.0000E 00 7.4340E-03 1.1043E-03 3.4362E-03 5.1042E-04
7.0000E 00 8.5850E-03 9.3019E-04 3.9682E-03 4.2996E-04
5.0000E 00 1.0834E-02 1.0756E-03 5.0078E-03 4.9716E-04
3.5000E 00 1.7192E-02 2.0797E-03 7.9467E-03 9.6130E-04
2.5000E 00 1.7778E-02 2.0557E-03 8.2175E-03 9.5020E-04
1.7500E 00 1.7221E-02 2.2906E-03 7.9601E-03 1.0588E-03
1.2500E 00 1.5465E-02 1.6832E-03 7.1484E-03 7.7805E-04
9.0000E-01 2.0468E-02 4.0898E-03 9.4609E-03 1.8904E-03
7.0000E-01 2.3638E-02 4.6658E-03 1.0926E-02 2.1567E-03
5.0000E-01 2.6770E-02 5.6202E-03 1.2374E-02 2.5978E-03
3.5000E-01 2.2798E-02 6.6480E-03 1.0538E-02 3.0729E-03
2.5000E-01 1.2630E-02 1.2036E-03 5.8380E-03 5.5636E-04
1.7500E-01 3.3280E-02 1.3226E-02 1.5383E-02 6.1135E-03
7.5000E-02 1.9082E-02 4.4507E-03 8.8203E-03 2.0572E-03
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Aluminum (Al-27)

X

-gection

(b/sx/MeV)

Table F.93 Target Material:
Angle: 10 - 15°

energy yield

(MeV) (1/st/MeV)
5.5000E 02 1.4690E-03
4.5000E 02 2.2760E-04
3.5000E 02 4.3550E-04
2.5000E 02 9.3560E-04
1.7500E 02 1.0900E-03
1.2500E 02 1.1460E-03
9.0000E 01 1.1520E-03
7.0000E 01 1.3366E-03
5.0000E 01 1.0979E-03
3.5000E 01 1.6869E-03
2.5000E 01 2.1394E-03
1.7500E 01 3.2348E-03
1.2500E 01 4.5680E-03
0.0000E 00 6.4280E-03
7.0000E 00 8.5140E-03
5.0000E 00 1.1842E-02
3.5000E 00 1.1150E-02
2.5000E 00 1.7252E-02
1.7500E 00 1.9497E-02
1.2500E 00 1.7727E-02
9.0000E-01 2.4720E-02
7.0000E-01 1.5725E-02
5.0000E-01 1.9814E-02
3.5000E-01 1.9099E-02
2.5000E-01 1.2630E-02
1.7500E-01 2.5880E-02
7.5000E-02 2.2236E-02
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.6839E-05
.3534E-05
.6234E-05
.6042E-05
.5727E-05
.5750E-05
. 2845E-04
. 2536E-04
.2133E-04
.0057E-04
.1273E-04
.0395E-04
.1670E-04
.9041E-04
.0453E-04
.0156E-03
.7570E-04
.2992E-03
.3271E-03
.7012E-03
.9307E-03
.6409E-03
. 1826E-03
.1050E-03
. 2036E-03
.0932E-03
. 1889E-03
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.7902E-04
.0520E-04
.0130E-04
.3246E-04
.0383E-04
.2972E-04
.3249E-04
.1781E-04
.0749E-04
.7973E-04
.8889E-04
.4952E-03
.1115E-03
.9712E-03
.9354E-03
.4737E-03
.1539E-03
.9744E-03
.0121E-03
.1939E-03
.1426E-02
.2686E-03
.1586E-03
.8281E-03
.8380E-03
.1963E-02
.0278E-02
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.0895E-05
.0878E-05
.6748E-05
.5904E-05
.0381E-05
.5014E-05
.9372E-05
.7945E-05
.6081E-05
.2896E-05
.8332E-05
.8672E-04
.9261E-04
.1913E-04
.7188E-04
.6946E-04
.5100E-04
.0051E-04
.0757E-03
.8633E-04
.816%E-03
.5849E-04
-4711E-03
.8974E-03
.5636E-04
.7409E-03
.9363E-03
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Aluminum (Al-27)

x—

section

(b/sx /MeV)

Table F.94 Target Material:
Angle: 15 - 20°

enerqgy yield

(MeV) (1/8x/MeV)
5.5000E 02 7.3610E-04
4 .5000E 02 3.7410E-04
3.5000E 02 2.4670E-04
2.5000E 02 6.9770E-04
1.7500E 02 1.0270E-03
1.2500E 02 1.0960E-03
9.0000E 01 1.1830E-03
7.0000E 01 1.2356E-03
5.0000E 01 1.2799E-03
3.5000E 01 1.5209E-03
2.5000E 01 2.2674E-03
1.7500E 01 3.1478E-03
1.2500E 01 4.4120E-03
9.0000E 00 7.0220E-03
7.0000E 00 8.7090E-03
5.0000E 00 1.1200E-02
3.5000E 00 1.1778E-02
2.5000E 00 1.7261E-02
1.7500E 00 2.0124E-02
1.2500E 00 1.7928E-02
5.0000E-01 2.2580E-02
7.0000E-01 1.9376E-02
5.0000E~01 2.0879E-02
3.5000E-01 1.5502E-02
2.5000E-01 2.2740E-02
1.7500E-01 2.6770E-02
7.5000E-02 1.6915E-02

.7320E-05
.4803E-05
.0649E-05
.7606E-05
.1376E-05
.1705E-05
.0860E-04
.3068E-04
.0697E-04
.7346E-04
.0797E-04
.0201E-04
.6102E-04
.7140E-04
.6542E-04
.5573E-04
.6048E-04
.1597E-03
.7437E-03
.4665E-03
.03%90E-03
.3717E-03
.8739%E-03
.3051E-03
.5898E-03
.1436E-03
.4606E-03
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.4025E-04
.7292E-04
.1403E-04
.2250E-04
.7471E-04
.0660E-04
.4682E-04
.7113E-04
.9162E-04
.0300E-04
.0481E-03
.4550E-03
.0394E-03
.2458E-03
.0256E-03
.1770E-03
.4441E-03
.9785E-03
.3019E-03
.2869E-03
.0437E-02
.9562E-03
.6509E-03
.1655E-03
.0511E-02
.2374E-02
.8186E-03
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.7251E-05
.1465E-05
.5445E-06
.7383E-05
.2992E-05
.8522E-05
.0198E-05
.0406E-05
.9446E-05
.0180E-05
.6129E-05
.3960E-04
.6687E-04
.1034E-04
.0757E-04
.0310E-04
.9774E-04
.3606E-04
.0601E-04
. 7788E-04
.4047E-03
.0963E-03
.3284E-03
.0655E-03
.1216E-03
.3020E-03
.1374E-03




Table F.95

energy

(MeV)

yield

(1/sr/MeV)

Target Material:
Angle: 20 - 25°

95

Aluminum (Al-27)

X

-section

(b/sx /MeV)

~N D WO NN W N WO N Y N W ] W N W O,

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

.1130E-04
.1170E-04
.1610E-04
.2120E-04
.8040E-04

.2800E-04

.3760E-04
.0346E-03
.2549E-03
.4989E-03
.9544E-03
.9228E-03
.6580E-03

.7940E-03

.2440E-03
.9150E-03
.4696E-02
.0325E-02
.7669E-02
.9980E-02

.1425E-02

.1471E-02
.9146E-02
.8247E-02
.5808E-02
.4175E-02
.0286E-02
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.9820E-05
.7785E-05
.7418E-05
.8405E-05
.7365E-05
.2061E-05
.9916E-05
.0702E-05
.4084E-05
.5331E-04
.4978E~-04
.5039E-04
.9447E-04
.3979E-04
.4417E-04
.0476E-04
.9675E-04
.3031E-03
.5094E-03
.5802E-03
.5525E-03
.4376E-03
.5747E-03
.9405E-03
.5391E-03
.7156E-03
.8443E-03

.7669E-05
.3652E-04
.9888E-05
.4091E-04
.0695E-04
. 2895E-04
.3339E-04
.7822E-04
.8006E-04
.9283E-04
.0338E-04
.3510E-03
.1531E-03
.6782E-03
.2728E-03
.5830E-03
.7929E-03
.3948E-03
.1671E-03
.2354E-03
.9033E-03

.9245E-03

.8498E-03
.4343E-03
.3069E-03
.1174E-02
.3768E-03
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.1614E-06
.2843E-05
.0510E-06
.3130E-05
.1894E-05
.4064E-05
.1562E-05
.1925E-05
.3488E-05
.0866E-05
.9233E-05
.1574E-04
.3611E-04
.4951E-04
.5153E~-04
.7954E-04
.6073E~-04
.0232E~-04
.9768E~-04
.3040E-04
.1798E-03
.1267E-03
.1901E-03
.3592E-03
.1737E-03
.6419E-03
.3147E-03




Table F.96

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 0O
5.0000E 00
3.5000E 00

2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8r/MeV)

2.5570E-05
2.9520E-04
3.3420E-04
3.4090E-04
5.9410E-04
6.8900E-04
9.4350E-04
8.8419E-04
1.0629E-03
1.6369E-03
1.8494E-03
2.9408E-03
4.5990E-03
6.4880E-03
7.4460E-03
1.0933E-02
1.4062E-02

1.7668E-02
1.9908E-02
1.9609E-02
2.5350E-02
2.1929E-02
2.4360E-02
2.0176E-02
2.4200E-02
2.0727E-02
2.3830E-02
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3.5875E-06
1.2871E-05
1.3836E-05
1.4045E-05
2.7150E-05
2.5700E-05
5.0949E-05
4.8287E-05
5.6820E-05
1.0507E-04
1.0113E-04
1.5460E-04
1.7957E-04
3.8660E-04
3.4155E-04
4.4201E-04
6.2855E-04

8.0299E-04
1.1199E-03
1.1168E-03
2.1219E-03
1.7420E-03
2.0895E-03
2.2113E-03
2.9513E-03
3.1758E-03
2.0790E-03

Target Material: Aluminum (Al-27)
Angle: 25 - 35°

x-section

(b/sr/MeV)

.1819E-05
.3645E-04
.5448E~-04
.5757E-04
.7461E-04
.1848E-04
.3611E-04
.0870E-04
.9131E-04
.5661E-04
5485E-04
.3593E-03
.1258E-03
.9989E-03
.4418E-03
.0536E-03
.4999E-03

.

O 1w NN R N R D W N R e

.1667E-03
.2021E-03
.0639E-03
.1718E-02
.0136E-02
.1260E-02
.3259E-03
.1186E-02
.5806E-03
.1015E~-02

HF W O B H Y W ®

.6582E-06
.9492E-06
.3954E~-06
.4920E-06
1.2550E-05
1.1879E-05
2.3550E-05
2.2320E-05
2.6264E-05
4.8567E-05
4.6744E-05
7.1459E-05
8.3002E-05
1.7870E-04
1.5788E-04
2.0431E-04
2.9054E-04

3.7117E-04
5.1766E-04
5.1622E-04
9.8079E-04
8.0520E-04
9.6585E-04
1.0221E-03
1.3642E-03
1.4679E-03
9.6099E-04




Table F.97

Angle:

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E
9.0000E
7.0000E
5.0000E
3.5000E
2.5000E 01
1.7500E
1.2500E
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 0O
1.7500E 0O
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

35 - 40°

yield
(1/8x/MeV)

4.9950E-06
8.2910E-05
2.7870E-04
3.2070E-04
4.0560E-04
6.4730E-04
8.0420E-04
7.807%E-04
9.6992E~-04
1.3439E-03
1.6644E-03
2.6198E-03
4.5790E-03
6.2710E-03
7.4060E-03
1.0437E-02
1.2036E-02
1.7683E-02
1.9222E-02
1.9063E-02
2.1472E-02
1.8316E-02
1.7285E-02
2.3469E-02
1.7625E-02
1.6638E-02
2.2194E-02

Target Material:

97

Aluminum (Al-27)

.1883E-06
.8414E-06
.6388E-05
.7350E-05
.0379E-05
.4566E-05
.0235E-05
.0784E-05
.8939E-05
.1010E-04
.2232E-04
.9337E-04
.5219E-04
.2120E-04
.4167E-04
.1677E-04
.0091E-04
.5722E-04
.3471E-03
.4022E-03
.0408E-03
.6041E-03
.6503E-03
.2086E-03
.4975E-03
.6394E-03
.9652E-03

x—-section

(b/sx/MeV)

2.3088E-06
3.8323E-05
1.2882E-04
1.4824E-04
1.8748E-04
2.9920E-04
3.7173E-04
3.6081E-04
4.4833E-04
6.2118E-04
7.6933E-04
1.2109E-03
2.1165E-03
2.8986E-03
3.4233E-03
4.8243E-03
5.5634E-03
8.1736E-03
8.8850E-03
8.8115E-03
9.9250E-03
8.4662E-03
7.9896E-03
1.0848E-02
8.1468E-03
7.6906E-03
1.0259E-02

1.0115E-06
4.5490E-06
7.5748E-06
8.0196E-06
1.4042E-05
1.5977E-05
2.7842E-05
2.8096E-05
3.1865E-05
5.0893E-05
5.6542E-05
8.9381E-05
1.1657E-04
1.9469E-04
2.0415E-04
2.3887E-04
3.2398E-04
3.9623E-04
6.2265E-04
6.4812E-04
9.4332E-04
7.4148E-04
7.6281E-04
1.4831E-03
1.1544E-03
1.2200E-03
1.3706E-03




Table F.98

energy
(MeV)

yield

(1/s8x/MeV)

Target Material:
Angle: 40 - 50°

98

Aluminum (Al1-27)

x-section

(b/st/MeV)

3

NN WO Y RENDWw N Y N WO N Y N WU

00

.0000E-01
.0000E-01
.0000E-01

5000E-01

.5000E-01
.7500E-01
.5000E-02

.6080E-07
.4530E-05
.4290E~-04
.9870E-04
.7880E-04
.3370E-04
.9080E-04
.0429E-04
.0339E-03
.2169E-03
.8654E-03
.5008E-03
.0950E-03
.9170E-03
.8390E-03
.0354E-02
.3763E-02
.5740E-02
.6795E-02
.9126E-02
.1443E-02
.0991E-02
.1614E-02
.1658E-02
.9517E-02
.4109E-02
.0904E-02

= W NN YW 0 W W N =R oD R W NN NN N o

.05857E-07
.9485E~-06
.9309E-06
.2605E-05
.0152E-05
.2255E-05
.7096E-05
.7047E-05
.1532E-05
.8972E-05
.5338E-05
.1684E~-04
.5071E~-04
.8496E-04
.2180E-04
.6710E-04
.5242E-04
.5865E-04
.9935E-04
.4129E-04
.4660E-03
.4143E-03
.5937E-03
.1165E-03
.0827E-03
.2098E-03
.7473E-03

O H WU - W YW YW NN R W N W W N O =W

.9789E~-07
.1338E-05
.6053E-05
.3807E~04
.7509E-04
.4669E-04
.1931E-04
.7177E-04
.7791E-04
.6248E-04
.6224E-04
.1559E-03
.8928E-03
.7350E-03
.6234E-03
.7859E-03
.3617E-03
.2755E-03
.7631E-03
.8406E-03
.9116E-03
.7027E-03
.9906E-03
.0011E-02
.0213E-03
.1144E-02
.6624E-03

® = Y W N R AN RO W W N MR Y W N

.7991E-07
.3629E-06
.6659E-06
.8265E-06
.3149E-06
.0287E-05
.7147E-05
.1746E-05
.9197E-05
.1881E-05
.9446E-05
.4005E-05
.9661E~-05
.3172E-04
.4875E-04
.6968E-04
.5534E-04
.5822E-04
.1571E-04
.3509E-04
.7765E-04
.5373E-04
.3666E-04
.7830E-04
.6270E-04
.4837E-03
.0764E-04




Table F.99 Target Material:
Angle: 50 - 65°

energy yield

(MeV) (l/sr/MeV)
5.5000E 02 0.0000
4.5000E 02 2.6510E-06
3.5000E 02 2.5300E-05
2.5000E 02 1.2890E-04
1.7500E 02 2.9060E-04
1.2500E 02 4.5250E-04
9.0000E 01 5.8910E-04
7.0000E 01 6.9069E-04
5.0000E 01 9.0262E-04
3.5000E 01 1.1159E-03
2.5000E 01 1.6804E-03
1.7500E 01 2.4728E-03
1.2500E 01 3.9720E-03
9.0000E 00 5.6300E-03
7.0000E 00 7.4600E-03
5.0000E 00 9.7130E-03
3.5000E 00 1.3063E-02
2.5000E 00 1.5971E-02
1.7500E 00 1.6931E-02
1.2500E 00 1.8790E-02
9.0000E-01 1.8661E-02
7.0000E-01 2.1187E-02
5.0000E-01 2.0380E-02
3.5000E-01 2.1191E-02
2.5000E-01 1.9136E-02
1.7500E-01 2.0905E-02
7.5000E-02 2.0259E-02

99

0.0000
.3162E-07
.5249E-06
.7489E-06
.3048E-05
.3077E-05
.6922E-05
.0127E-05
.3728E-05
.7256E-05
.7903E-05
.5975E-05
.2544E-04
.1972E-04
.3401E-04
.7397E-04
.1900E-04
.8731E-04
.0897E-04
.8055E-04

~N e B BN N YW U U W W NNy e TN

1.1711E-03
1.2321E-03
1.2944E-03
1.6892E-03
1.8508E-03
2.3722E-03
1.4448E-03

Aluminum (Al-27)

Xx-section
(b/8r /MeV)

0.0000
1.2254E-06
1.1694E-05
5.9581E-05
1.3432E-04
2.0916E-04
2.7230E-04
3.1926E-04
4.1722E-04
5.1579E-04
7.7673E-04
1.1430E-03
1.8360E-03
2.6024E-03
3.4482E-03
4.4896E-03
6.0381E-03
7.3823E-03
7.8260E-03
8.6853E-03

8.6257E~-03
9.7933E-03
9.4202E-03
9.7951E-03
8.8452E-03
9.6629E-03
9.3643E-03

0.0000
3.8440E-07
1.1671E-06
2.6573E-06
6.0311E-06
6.0447E-06
1.2444E-05
1.3926E-05
1.5590E-05
2.6465E-05
2.6765E-05
4.4362E-05
5.7981E-05
1.0156E-04
1.0817E-04
1.2664E-04
1.9368E-04
2.2525E-04
3.7393E-04
3.6079E~-04

5.4133E-04
5.6951E-04
5.9833E-04
7.8080E-04
8.5549E-04
1.0965E-03
6.6783E-04
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Table F.100 Target Material: Aluminum (Al-27)

Angle:

energy

(MeV)

yield
(l1/sr/MeV)

65 - 80°

x—-section

(b/sx/MeV)

NN W U N N WO NS N W TN O RN W o

.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

0.0000
1.9180E-06
3.0040E-05
9.8870E-05
2.4040E-04
4.0590E-04
5.5883E-04
7.5454E-04
1.0135E-03
1.4080E-03
2.0975E-03
3.1910E-03
4.7770E-03
5.9930E-03
8.1910E-03
1.1238E-02
1.3538E-02
1.5376E-02
1.6818E-02
1.7794E-02
1.8249E-02
1.9422E-02
1.7156E-02
2.1891E-02
1.8374E-02
1.6510E-02

= = W W YW O s W NN R R R WD RO O

0.0000

.1299E-07
.4062E-06
.6638E-06
.0409E-05
.2446E-05
.5852E-05
.0721E-05
.7021E-05
.8269E-05
.0970E-05
.0296E-04
.8761E-04
.0859E-04
.1555E~-04
.9925E-04
.0646E-04
.0773E-04
.2107E-04
.3395E-04
.0521E-04
.9798E-04
.2471E-03
.4239E-03
.8258E-03
.0634E-03

0.0000
.8656E-07
.3885E-05
.5701E-05
.1112E-04
.8762E-04
.5831E-04
.4877E-04
.6849E-04
.5082E-04
.6953E-04
.4750E-03
.2081E-03
.7701E-03
.7861E-03
.1945E-03
.2577E-03
.1072E-03
.7738E-03
.2249E-03
.4352E-03
.9774E-03
.9300E-03
.0119E-02
.4930E-03
.6314E-03

N O N 080NN W NN OO R W N = R =

0.0000
2.8334E-07
1.1122E-06
3.0802E-06
4.8115E-06
1.0375E-05
1.1950E-05
1.4200E-05
2.1734E-05
2.2311E-05
3.2804E-05
4.7591E-05
8.6719E-05
9.6417E-05
9.9632E-05
1.8455E-04
1.8788E-04
2.8091E-04
2.8708E-04
4.3170E-04
4.1841E-04
4.6129E-04
5.7646E-04
6.5816E-04
8.4395E-04
4.9155E-04
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Table F.101 Target Material: Aluminum (Al-27)

~N Wt N W D WO N8 N WO NN Y N W oo,

energy

(MeV)

00

.0000E-01

.0000E-01

.0000E-01

.5000E-01

.5000E-01
.7500E-01

.5000E-02

Angle: 80 - 100°

yield

(1/sxr/MeV)

H b o O ke H O e = W 0 0D N e O D N e W o

.3460E-06
.4830E-05
.0300E-04
.8940E-04
.71623E-04
.9084E-04
.8615E-04
.1488E-03
.8205E-03
.9030E-03
.4030E-03
.6330E-03
.1400E-03
.7570E-03
.2969E-02
.4101E-02
.6605E-02
.6255E-02
.7187E-02
.8515E-02
.7453E-02
.9261E-02
.9676E-02
.6370E-02

W =~ = ~ 0 NN R W N e R W N =W W

0.0000

.5586E-07
.6328E-06
.7371E-06
.2008E-05 -
.3735E-05
.0670E-05
.2682E-05
.0104E-05
.5366E-05
.1902E-05
.6329E-04
.5007E-04
.8894E-04
.9974E-04
.7377E-04
.8596E-04
.8910E-04
.6657E-04
.9341E-04
.2663E-04
.1195E-03
.1051E-03
.7742E-03
.7522E-04

X -

section

(b/sx /MeV)

N W 0 0 NN N O W NN oUW =0 R N

0.0000

.4711E-06
.6099E-05
.7610E-05
.7546E-05
.2768E-04
.2688E~-04
.1716E-04
.3101E-04
.4149E-04
.3419E-03
.0352E-03
.6037E-03
.7625E-03
.5100E-03
.9947E-03
.5179E-03
.6753E-03
.5135E-03
.9443E-03
.5582E-03
.0673E-03
.9030E-03
.0948E-03
.5667E-03

= 0 Ul W W W NN = 0N R W O 0 N D

.4183E-07
.6792E-06
.6519E-06
.5504E-06
.3487E-06
.5542E-06
.5107E-05
.8537E-05
.0214E-05
.2480E-05
.5479E-05
.9367E-05
.7333E-05
.3855E-04
.7277E-04
. 2462E-04
.7230E-04
.5433E-04
.6674E-04
.8209E-04
.1746E-04
.1079E-04
.2009E-04
.5077E-04




Table F.102

energy

- (MeV)

102

Target Material: Aluminum (Al-27)
Angle: 100 - 120°

yield

(1/8x/MeV)

x—.

section

(b/sxt/MeV)

.2500E
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

NOHON W U N Y RN WO N N WO N W N W oo,

00

R L T o T S N e I - 7 TN U ST R OGP Ry SR SURY - S~

.1280E-07
.7780E~-06
.6090E-05
.6160E-05
.2813E-04
.7204E-04
.5415E-04
.4370E-04
.3513E-03
.2330E-03
.5290E-03
.7320E-03
.0760E~-03
.5520E-03
.1843E-02
.3369E-02
.5286E-02
.6180E-02
.5402E~-02
.7262E~-02
.4441E-02
.6658E-02
.7812E-02
.3511E-02

W HH = VvV 00NN W W RN W N =Y W =W

.5609E-07
.7196E-06
.2625E-06
.0123E-06
.9015E-06
.2998E-05
.6997E-05
.1823E-05
.9280E-05
.1220E-05
.2673E-04
.4563E-04
.6766E-04
.1177E-04
.1983E-04.
.1168E-04
.5146E-04
.7276E-04
.8683E-04
.8216E~-04
.9066E-04
.0059E-03
.7015E-03
.4311E-04

S O NN NN NN O W N O W N W = W

0.0000

.7570E-07
.0575E-06
.6682E-05
.9826E-05
.9226E-05
.2574E-04
.0992E-04
.4376E-04
.2461E-04
.0322E-03
.6312E-03
.1873E-03
.2707E-03
.4152E-03
.4742E-03
.1795E-03
.0656E-03
.4789E-03
.1193E-03
.9790E-03
.6751E-03
.6998E-03
.2332E-03
.2452E-03

W N PR w W NN N O W N R D g

0.0000

.6459E-07
.9485E~-07
.5080E-06
.1658E-06
.1146E-06
.0080E-06
.2479E-05
.4710E-05
.7401E-05
.2920E-05
.8579E-05
.7313E-05
.7495E-05
.4411E-04
.4784E-04
.3651E-04
.5490E-04
.5719E-04
.6370E-04
.0776E-04
.5791E-04
.6495E-04
.8650E-04
.8971E-04




Table F.103

enerxgy

(MeV)

103

Target Material: Aluminum (Al-27)

x—

section

(b/sx /MeV)

w
.

~N =N WO 8O

= N W oo N8 N W N O e =N

.2500E

02
02
02
0l
01
01
01
0l
01l
0l
00
00
00
00
00
00

00
.0000E-01

.0000E-01

.0000E-01

.5000E-01

.5000E-01

.7500E-01

.5000E-02

Angle: 120 - 140°
yield error
(1/8x/MeV) (lo)
0.0000 0.0000
0.0000 0.0000
0.0000 0.0000
1.9940E-07 1.9940E-07
4.7860E-06 1.4205E-06
2.2330E-05 3.2713E-06
4.9390E~-05 6.5930E-06
6.7800E-05 8.1292E-06
1.2784E~04 1.0715E-05
2.0590E-04 1.8868E-05
4.3020E-04 2.4230E-05
7.1870E-04 4.9294E-05
1.4840E-03 6.8076E-05
2.6140E-03 1.4321E-04
3.9070E-03 1.6397E-04
5.9250E-03 1.9160E-04
7.3260E-03 3.0754E-04
9.8180E~-03 3.4864E-04
1.0646E-02 5.2321E-04
1.1383E-02 5.2167E-04
1.3982E-02 8.5017E-04
1.2475E~-02 9.2061E-04
1.4420E-02 9.4727E-04
1.3281E-02 1.4152E-03
1.7211E~-02 1.5362E-03
1.1755E-02 1.7149E-03
1.1676E-02 9.4111E-04

=P W N W =YW N =N W

N O Oy O o

g o

.2169E~-08
.2122E-06
.0322E-05
.2830E-05
.1339E-05
.9083E-05
.5173E-05
.9885E-04
.3220E-04
.8595E~-04
.2083E-03
.8059E-03
. 7387E~-03
.3863E-03
.5382E-03
.9209E-03

.2616E-03
.4629E-03
.7663E-03
.6654E-03
.1389E-03
.9554E-03
.4335E-03
.3970E-03

N == 0 W N W W e O W

B NN W N

.2169E-08
.5659E-07
.5121E-06
.0475E-06
.71576E~-06
.9529E-06
.7213E-06
.1200E-05
.2785E-05
.1467E-05
.6196E-05
.5791E-05
.8562E-05
.4215E-04
.6115E-04
.4184E-04

.4113E-04
.9297E-04
.2553E-04
.3785E-04
.5416E~-04
.1008E-04
.9269E-04
.3501E-04
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Table F.104 Target Material: Aluminum (Al-27)
Angle: 140 - 160°

energy

(MeV)

yvield

(l/s8xr/MeV)

error

(1o)

x-section

(b/sr/MeV)

N R M W N8 N W N Y W

02
02
0l
01
01

01
01
01
01
5 00
00
00
00
00
00
00
.0000E~01
.0000E-01
-0000E~01
.5000E-01
.5000E-01
.7500E~01
.5000E~02

T e W N W

e I ™ S Sy e V- B V- T~ NN WY 7NN CHUN SPRRNY. QR FUR

.0550E-06
.0160E-05
.4140E-05
.8880E-05
.3814E--05

.7410E~-04
.6990E-04
.8460E-04
.3086E~03
.3113E-03
.2374E-03
.0500E~03
.8410E~03
.2120E-03
.9100E-03
.1022E-02
.2870E-02
.1575E-02
.3016E-02
.3651E-02
.6664E-02
.0983E~-02
.1993E-02

= 00 N W

|t o o B R Ve R +-« IS o-» N & 2 NN 4 2 N V5 BN JS B o o« 2 TR =) TS 'S T

.3384E-06
.4796E-06
.7183E-06
.3731E-06
.0029E-05

.1836E~-05
.8878E-05
.0754E-05
.7338E-05
.4221E-04
.5899E-04
.7450E-04
.4868E-04
.8510E-04
.5409E-04
.6977E-04
.5489E-04
.9927E-04
.4471E-04
.4467E-03
-5943E-03
.6112E-03
.1046E-03

0.0000
0.0000
0.0000
0.0000

1.4121E-06
9.3186E-06
1.5781E~-05
2.2594E-05
2.9497E-05

8.0474E-05
1.7098E-04
3.1644E-04
6.0487E-04
1.0684E-03
1.4964E-03
2.3343E-03
3.1621E-03
4.2581E-03
4.5807E-03
5.0947E-03
5.9489E-03
5.3503E~-03
6.0164E-03
6.3099E-03
7.7026E-03
5.0767E-03
5.5435E-03

6.1865E-07
1.6084E-06
3.5676E~-06
3.8703E-06
4.6358E-06

1.0093E-05
1.3348E-05
2.8082E-05
3.1126E-05
6.5732E-05
7.3491E-05
8.0660E-05
1.6117E-04
1.7801E-04
.5612E-04
2.6336E-04
3.9516E-04
4.1567E-04
4.3667E-04
6

7

7

5

N

.6871E-04
.3693E-04
.4472E-04
.1060E-04




Table F.105

105

Angle: 160 - 180°

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x /MeV)

.0000
.0000
.0000
.0000

0.0000
1.4070E-05
3.5720E-05
4.8380E-05
7.0224E-05
1.3880E-04
3.4470E-04
5.9340E-04
1.1389E-03
2.1768E-03
2.7779E-03
5.1990E-03
6.5720E-03
8.5460E-03
1.0533E-02
1.0772E-02
1.4269E-02
1.1043E-02
1.4109E-02
1.2049E-02
1.4220E-02
1.1520E-02
1.0135E-02

error
(1o)

5.4085E-06
1.3537E-05
1.3832E-05
1.8149E-05
3.2791E-05
4.5907E-05
7.8806E-05
1.0245E-04
1.8458E-04
1.7134E-04
2.8410E-04
4.2360E-04
4.3949E-04
7.8540E-04
6.7544E-04
1.3312E-03
1.1219E-03
1.3430E-03
1.6434E-03
1.3594E-03
2.2250E-03
9.7679E-04

Target Material: Aluminum (Al-27)

x—-section
(b/sx /MeV)

6.5036E-06
1.6511E-05
2.2363E-05
3.2460E-05
6.4157E-05
1.5933E-04
2.7429E-04
5.2643E~-04
1.0062E-03
1.2840E-03
2.4031E-03
3.0378E-03
3.9502E-03
4.8687E-03
4.9791E-03
6.5956E-03
5.1044E-03
6.5216E-03
5.5694E-03
6.5729E-03
5.3249E-03
4.6849E-03

2.5000E-06
6.2574E-06
6.3935E-06
8.3892E-06
1.5157E-05
2.1220E-05
3.6427E-05
4.7356E-05
8.5320E-05
7.9197E-05
1.3132E-04
1.9580E-04
2.0314E-04
3.6303E-04
3.1221E-04
6.1533E-04
5.1856E-04
6.2076E-04
7.5965E-04
6.2837E-04
1.0285E-03
4.5150E-04




Table F.106

energy

(MeV)

Target Material:
Angle: 0 - 5°

yield

(1/sx/MeV)

106

Carbon (C-12)

X

—-gection

(b/st/MeV)

I o 8 R S & B o i i T S )

01l
01
00
00
00

00
00
00
00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E~-01
.5000E-02

(S B B T o R o I L S & B S B

R N R =N g R W

.4360E-03
.4610E-04
.9970E-03
.0050E-03
.1470E-03
.3110E-03
.3245E-03
.0471E-03
.4773E-03
.9955E-03
.5500E-03

.2648E-03
.8896E-03
.8590E-03
.0070E-03
.8510E-03

.5450E-03
.9150E-03
.2020E-03
.6900E-03
.3580E-03
.6640E-02
.2117E-02
.8810E-03
.3210E-03
.0930E-03
.1066E-02

o ko =D R NN N NN N e

H H W N0 RGN N

.4618E-04
.8960E-05
.0619E-04
.6276E-04
.3059E-04
.7934E-04
.9207E-04
.6914E-04
.8534E-04
.8629E-04
.6485E-04

.0505E-03
.5038E-04
.5294E-03
.6668E-03
.5312E-03

.3970E-03
.1102E-04
.9246E-04
.8058E-03
.3580E-04
.1962E-02
.9875E-03
.2971E-04
.2610E-04
.0059E-03
.3085E-02

= o R = e WL NN W W N e W

Ol = W N H N e

.7748E-04
.1727E-04
.8782E-04
.3157E-03
.6438E-04
.4462E-04
.4818E-04
.7524E-04
.8833E-04
.2456E-04
.0745E-04

.1211E-03
.9672E-04
.2773E-03
.5791E-03
.5381E-03

.9834E-03
.0291E-03
.1046E-03
.0215E-03
.4085E-03
.0029E-03
.1852E-03
.2831E-03
.9245E-03
.3388E-03
.5376E-03

N N L N L T T N N O A T T S

W oW N ;O

.8428E-05
.0756E-05
.4202E-05
.9072E-05
.0615E-05
.7144E~-05
.6778E-05
.0748E~-05
.5008E-05
.2783E-04
.2219E-04

.7616E-04
.4468E-04
.0203E-04
.3816E-04
.0250E-04

.3009E-04
.5470E-05
.6879E-05
.3756E-04
.4085E-04
.1445E-03
.8368E-03
.9182E-04
.4345E-04
.6441E-04
.4397E-03
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Table F.107 Target Material: Carbon (C-12)

Angle: 5 - 10 ©
energy yield erroxr x—-section error
(MeV) (1/8x/MeV) (lo) (b/sr/MeV) (lo)
5.5000E 02 2.2690E-03 1.0437E-04 5.9645E-04 2.7437E-05
4.5000E 02 2.0970E-04 3.2021E-05 5.5124E-05 8.4174E-06
3.5000E 02 5.0780E-04 4.6870E-05 1.3349E-04 1.2321E-05
2.5000E 02 9.1780E-04 6.7642E-05 2.4126E-04 1.7781E-05
1.7500E 02 1.1180E-03 9.7266E-05 2.9389E-04 2.5568E-05
1.2500E 02 1.0810E-03 1.1134E-04 2.8416E-04 2.9269E-05
9.0000E 01 1.3745E-03 1.7230E-04 3.6132E-04 4.5293E-05
7.0000E 01 8.8626E-04 1.3561E-04 2.3297E-04 3.5649E-05
5.0000E 01 1.2943E-03 1.8832E-04 3.4022E-04 4.9504E-05
3.5000E 01 1.5805E-03 2.5693E-04 4.1547E-04 6.7539E-05
2.5000E 01 1.9730E~-03 2.8056E-04 5.1864E-04 7.3751E-05
1.7500E 01 2.2248E-03 3.9838E-04 5.8483E-04 1.0472E-04
1.2500E 01 2.8246E-03 4.1181E-04 7.4250E-04 1.0825E-04
5.0000E 00 3.9360E-03 7.3790E-04 1.0347E-03 1.9397E-04
7.0000E 00 3.4560E-03 6.0642E-04 9.0848E-04 1.5941E-04
5.0000E 00 6.0930E-03 9.2710E-04 1.6017E-03 2.4371E-04
3.5000E 00 6.6240E-03 1.2083E-03 1.7412E-03 3.1763E-04
2.5000E 00 9.0400E-03 1.4804E-03 2.3763E-03 3.8914E-04
1.7500E 00 8.8610E-03 2.0620E-03 2.3293E-03 §5.4202E-04
1.2500E 00 1.1425E-02 2.4101E-03 3.0033E-03 6.3355E-04
9.0000E-01 5.3580E-03 5.3580E-04 1.4085E-03 1.4085E-04
7.0000E-01 1.9710E-02 5.5871E-03 5.1812E-03 1.4687E-03
5.0000E-01 1.9126E-02 5.5819E-03 5.0276E-03 1.4673E-03
3.5000E-01 4.8810E-03 7.2971E-04 1.2831E-03 1.9182E-04
2.5000E-01 7.3210E-03 9.2610E-04 1.9245E-03 2.4345E-04
1.7500E-01 1.4411E-02 9.3721E-03 3.7882E-03 2.4636E-03
7.5000E-02 5.5820E-03 3.1358E~-03 1.4673E-03 8.2430E-04




Table F.108

108

Angle: 10 - 15°

energy
(MeV)

5.5000E 02
4.5000E 02
3.5000E 02

2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 00
7.0000E 0O
5.0000E 00
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E~-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/sx/MeV)

1.8350E-03
1.9110E-04
.4670E-04

>

.0140E-03
.3430E-03
.1180E-03
.0685E-03
.4226E-04
.1513E-03
.2795E-03
.5330E-03
.0468E-03
.7976E-03
.9030E-03
.0730E-03
.3160E-03
.4200E-03
.7250E-03
.5740E-03
.1500E-03
.3580E-03
.1350E-03
.0765E-02
.0500E-02
.5750E-02
.0930E-03
.2220E-03

O NN N B TR W NN R e O ke e

6.6427E-05
2.0715E-05
3.0152E-05

5.0193E-05
9.4816E-05
8.0496E-05
1.1139E-04
1.0382E-04
1.2896E-04
1.8875E-04
2.0226E~-04
2.9485E-04
3.2697E-04
6.7962Em04
5.2806E-04
5.8653E-04
1.1703E-03
8.7310E-04
1.3729E-03
1.1511E-03
5.3580E-04
1.5041E-03
2.8081E-03
4.0197E-03
4 .9054E-03
1.0059E-03
2.6703E-03

Target Material: Carbon (C-12)

x-section
(b/sx/MeV)

4.8237E-04
5.0234E-05
1.1742E-04

2.6655E-04
3.5303E-04
2.9389E-04
2.8088E-04
2.4769E-04
3.0263E-04
3.3634E-04
4.0298E-04
5.3804E-04
7.3540E-04
1.0260E-03
1.0707E-03
1.3974E-03
2.2134E-03
1.7678E-03
1.9910E-03
1.8795E~-03
1.4085E-03
1.8756E-03
2.8298E-03
2.7601E-03
4.1402E-03
1.3388E-03
1.6356E-03

1.7462E-05
5.4454E-06
7.9261E-06

1.3194E-05
2.4924E-05
2.1160E-05
2.9282E-05
2.7290E-05
3.3899E-05
4.9616E-05
5.3167E-05
7.7508E-05
8.5952E-05
1.7865E-04
1.3881E-04
1.5418E-04
3.0764E-04
2.2951E-04
3.6089E-04
3.0258E-04
1.4085E-04
3.9538E-04
7.3815E-04
1.0567E-03
1.2895E-03
2.6441E-04
7.0195E-04




Table F.109

energy

(MeV)

109

Target Material: Carbon (C-12)

x—

section

(b/sx /MeV)

5.5000E
4.5000E
3.5000E
2.5000E
1.7500E
1.2500E
9.0000E
7.0000E
5.0000E
3.5000E
2.5000E
1.7500E
1.2500E
9.0000E
7.0000E
5.0000E

3.5000E
2.5000E
1.7500E
1.2500E

9.0000E-
7.0000E-
5.0000E~
3.5000E-
2.5000E-
1.7500E-
7.5000E~

Angle: 15 - 20°
yield
(1l/sx/MeV)

02 8.8370E-04 3
02 4.6110E-04 3
02 2.3860B-04 1
02 7.4220E-04 4
02 1.1080E-03 6
02 1.0190E-03 6
01 9.2063E~-04 8
01 1.0931E-03 9
01 1.0343E-03 1
01 1.4795E-03 1
01 1.4910E-03 1
01 2.1408E-03 2
01 2.7156E-03 2
00 3.3960E-03 4
00 3.4430E-03 3
00 b5.5010E-03 5
00 6.1940E-03 7
00 7.3530E-03 8
00 7.0330E-03 1
00 9.3510E-03 1
01l 1.2436E-02 2
01 1.2808E-02 2
01 7.1680E-03 1
01 8.9260E-03 2
01 9.3430E-03 2
01 9.1380E-03 4
02 5.1720E-03 1

.9590E-05
.1355E~-05
.9995E-05
.3864E-05
.8142E-05
.4604E-05
.8699E-05
.6099E-05

°

0315E-04

.5582E-04
.6379E-04
.7908E-04
.7523E-04
.4024E-04
.8687E-04
.6319E-04

.2838E-04
.4268E-04
.0774E-03
.3106E-03

°

6475E-03

.6477E-03
.5012E-03
.9377E-03
.2240E-03
.1682E-03
.9450E-03

F W0 o N W W NN NNN RO N
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2

2.
1.

.3230E-04
.2121E-04
.2721E-05
.9510E-04
.9126E-04
.6786E-04
.4201E-04
.8733E-04
.7188E-04
.8892E-04
.9194E-04
.6275E-04
.1385E-04
.9271E-04
.0506E-04
.4460E-03

.6282E-03
.9329E-03
.8488E-03
.4581E-03
.2690E-03
.3668E-03
.8843E-03
.3464E-03
.4560E-03

4021E-03
3596E-03

= o e NN DN NN = e 00

G = O w0

.0407E-05
.2422E-06
.2560E-06
.1531E-05
.7912E-05
.6983E-05
.3316E-05
.5261E-05
.7114E-05
.0961E-05
.3055E-05
.3361E~05
.2350E-05
.1573E-04
.0170E-04
.4805E-04

.9147E-04
.2152E-04
.8323E-04
.4451E-04
.9594E-04
.9599E-04
.9461E-04
.7224E-04
.8462E-04
.0957E-03
.1128E-04




Tabl

e F.110

energy
(MeV)

110

Target Material: Carbon (C-12)

x-section

(b/sxr /MeV)

.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01

Angle: 20 - 25°
yield error

(1/8r/MeV) (lo)

2.0500E-04 1.6174E-05
5.6250E-04 3.1106E-05
2.0020E-04 2.0901E-05
4.8310E-04 2.8116E-05
7.0560E-04 4.6640E-05
9.9160E-04 6.0190E-05
9.4603E-04 8.8689E-05
8.9096E-04 8.1696E-05
9.2696E-04 8.7015E-05
1.2195E-03 1.4235E-04
1.3800E-03 1.3604E-04
1.9498E-03 2.2972E-04
2.8406E-03 2.2644E-04
2.7250E~-03 3.3280E-04
3.4140E-03 3.5439E-04
5.0670E-03 5.2085E-04
5.4290E-03 5.6724E-04
7.7290E-03 8.4488E-04
8.0160E-03 1.0786E-03
8.7160E-03 1.1752E-03
1.6478E-02 3.0389E-03
1.0497E-02 2.2715E-03
6.7350E-03 1.2164E-03
1.2826E-02 3.5564E-03
1.2088E-02 2.8774E-03
5.0930E-03 1.0059E-03
8.8320E-03 2.5649E-03

.5000E-02

5.3888E-05
.4786E-04
.2627E-05
.2699E-04
.8548E-04
.6066E-04
.4868E-04
.3421E-04
.4367E-04
.2057E-04
.6276E-04
.1254E-04
.4671E-04
.1632E-04
.9744E-04
.3320E-03
.4271E-03
.0317E-03
.1072E-03
.2912E-03
.3316E~-03
.7593E-03
.7704E-03
.3716E-03
.1776E-03
.3388E-03
.3217E-03

N 2w W HNRN NN RN N W NN NN o =

4.2518E-06
8.1769E-06
5.4942E-06
7.3910E-06
1.2260E-05
1.5822E~05
2.3314E-05
2.1475E-05
2.2874E-05
3.7421E-05
3.5760E-05
6.0387E~-05
5.9524E-05
8.7483E-05
9.3157E-05
1.3692E-04
1.4911E-04
2.2209E-04
2.8353E-04
3.0892E-04
7.9883E-04
5.9710E-04
3.1976E-04
9.3486E-04
7.5639E-04
2.6441E-04
6.7423E-04




Table F.111 Target Material:

Angle: 25 - 35°

energy

(MeV)

.0000E 01
01
01l

.5000E 01

.7500E 01
1.2500E 01
9.0000E 00
7.0000E 00
5.0000E 0O
3.5000E 00
2.5000E 00
1.7500E 00
1.2500E 00
9.0000E-01
7.0000E-01
5.0000E-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/sr/MeV)

2.9220E-05
3.5370E-04
3.2500E-04
3.2440E-04
5.3080E-04
6.9150E-04
7.6443E-04

7.4366E-04
9.1106E-04
9.0180E-04
1.0447E-03
1.5298E-03
2.3576E-03
3.2610E-03
3.6210E-03
4.9830E-03
6.4070E-03
7.6280E-03
7.7320E-03
8.7980E-03
9.0100E-03
9.0780E-03
8.7980E-03
9.7510E-03
1.0365E-02
1.2397E-02
6.5340E-03

= W~ 2 =0 W NN FE ROy

111

Carbon (C-12)

.6986E-06
.4749E-05
.4722E-05
.2230E-05
.6699E-05
.6208E-05
.5455E-05

.7235E-05
.2572E-05
.9627E-05
.5016E-05
.1677E-04
.4104E-04
.2909E-04
.5544E-04
.1544E-04
.0410E-04
.5643E~-04
.5080E~-04
.3350E-04
.1293E-03
.1795E~-03
.1037E-03
.8130E-03
.6236E-03
.0747E-03
.5325E-03

x—-s8ection
(b/sx /MeV)

7.6811E-06
9.2977E-05
8.5433E-05
8.5275E-05
1.3953E-04
1.8177E-04
2.0095E-04

.9549E-04
.3949E-04
.3706E~-04
.7462E-04
.0214E-04
.1974E-04
.5722E-04
.5185E~-04
.3099E-03
.6842E-03
.0052E~-03
.0325E-03
.3127E-03
.3685E-03
.3863E-03
.3127E~-03
.5632E-03
2.7246E-03
3.2588E-03
1.7176E-03

MM NN MM DN R WO 00NN N

= 0 RN W NN 000w W e

.2351E-06
.8771E-06
.8701E-06
.2149E-06
.0184E-06
.8892E-06

1949E-05

.2417E-05
.3820E-05
.8303E-05
.9719E-05
.0696E-05
.7075E-05
.0221E-05
.7148E-05
.2920E-05
.3251E-04
.1998E-04
.7108E-04
.1910E-04
.9685E-04
.1007E-04
.9014E-04
.7659E-04
.2680E-04
.0825E~-04
.0285E-04
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Target Material: Carbon (C-12)

X -

section

(b/st/MeV)

Table F.112

Angle: 35 - 40 ©°

enerqgy yield
(MeV) (1/8x /MeV)

5.5000E 02 1.9980E-06 1
4.5000E 02 7.4920E-05 9
3.5000E 02 2.8970E-04 1
2.5000E 02 3.1370E-04 1
1.7500E 02 3.7560E-04 2
1.2500E 02 5.5140E-04 3
9.0000E 01 5.7993E-04 5
7.0000E 01 6.6536E~-04 5
5.0000E 01 7.9246E-04 5
3.5000E 01 7.5280E-04 9
2.5000E 01 1.0051E-03 9
1.7500E 01 1.5598E-03 1
1.2500E 01 2.3526E-03 2
9.0000E 00 3.2720E-03 3
7.0000E 00 4.2220E~-03 3
5.0000E 00 4.4140E~-03 3
3.5000E 00 6.4600E-03 5
2.5000E 00 7.2120E-03 5
1.7500E 00 7.9980E-03 1
1.2500E 00 8.4980E-03 8
9.0000E-01 7.8550E-03 1
7.0000E-01 1.0725E-02 1
5.0000E-01 9.1420E-03 1
3.5000E-01 1.0875E-02 2
2.5000E-01 1.1317E-02 2
1.7500E-01 7.0910E-03 2
7.5000E-02 6.4720E-03 1

.4056E-06
.1327E-06
.8483E-05
.6971E-05
.9259E-05
.2533E-05
.3481E-05
.6404E-05
.9576E-05
.4744E-05
.8814E-05
.4468E-04

.0300E-04
.7815E-04
.5935E-04
.6035E-04
.7415E-04
.7275E-04
.0141E-03
.8058E-04
.2181E-03
.5988E-03
.4438E-03
.8695E-03
.1747E-03
.2369E-03
.6470E-03

.
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[ adB o S C RN oS S S S C B C A S I = o Y o+ B o)

.2521E-07
.9694E-05
.6153E-05
.2462E-05

8734E-05

.4495E~-04
.5245E-04
.7490E-04
.0831E-04
.9789E-04
.6421E-04
.1002E-04

.1843E-04
.6011E-04
.1098E-03
.1603E-03
.6981E-03
.8958E-03
.1024E-03
.2339E-03
.0648E-03
.8193E-03
.4032E-03
.8587E-03
.9749E-03
.8640E-03
.7013E-03

W NN NN R RN W

L T & 2 N & 2 B I R S A e T V= T Vo B Ve B S

.6949E-07
.4007E-06
.8586E~-06
.4612E-06
.6914E-06
.5518E-06
.4059E-05
.4827E-05
.5661E-05
.4905E-05
.5975E-05
.8031E-05

.3363E-05
.9404E-05
.4464E-05
.4726E-05
.5093E-04
.5056E-04
.6658E-04
.3148E-04
.2020E-04
.2028E-04
.7954E-04
.5432E-04
.7166E-04
.8802E-04
.3295E-04




Table F.113

113

Angle: 40 - 50°

energy

(MeV)

5.5000E 02
4.5000E 02
3.5000E 02
2.5000E 02
1.7500E 02
1.2500E 02
9.0000E 01
7.0000E 01
5.0000E 01
3.5000E 01
2.5000E 01
1.7500E 01
1.2500E 01
9.0000E 0O
7.0000E 00
5.0000E 00
3.5000E 00
2.5000E 00O
1.7500E 0O
1.2500E 00
9.0000E-01
7.0000E-01

5.0000E~-01
3.5000E-01
2.5000E-01
1.7500E-01
7.5000E-02

yield
(1/8x/MeV)

.6080E-07
.6790E-05
.0980E-04
.8450E-04
.4090E-04
.2090E-04
.0193E-04
.6916E-04
.6316E-04
.4840E-04
.1072E-03
.5488E-03
.2376E-03
.6870E-03
.1710E-03
.6690E-03
.0320E-03
.1430E-03
.9570E-03
.6900E-03
.3710E-03
.8190E-03

O o o O - O & & N N = = o O ;o oW N =

.2350E-03
.1337E-02
.0430E-03
.1119E-02
.3450E-03

gl = W = W

6.0557E-07
2.6595E-06
6.7417E-06
1.0214E-05
1.7590E-05
1.9488E-05
3.0289E-05
3.5741E-05
3.6403E—05
5.8385E-05
6.4729E-05
1.0384E-04
1.1108E-04
2.1065E-04
2.6610E-04
2.4598E-04
4.1335E-04
4.2953E-04
5.6861E-04
6.1164E-04
9.7159E-04
1.0041E-03

1.0216E-03
1.7080E-03
1.2556E-03
2.4257E-03
9.6646E-04

Target Material: Carbon (C-12)

x—-section

(b/st /MeV)

2.2628E-07
4.4136E-06
2.8863E-05
7.4786E-05
8.9612E-05
1.1064E-04
1.3194E-04
1.4962E-04
1.7432E-04
2.2302E-04
2.9105E-04
4.0713E-04
5.8820E-04
7.0633E-04
1.0964E-03
1.2273E-03
1.5856E-03
1.8777E-03
1.8288E-03
2.2843E-03
2.2005E-03
2.5811E-03

2.4276E-03
2.9802E-03
2.3771E-03
2.9228E-03
1.4050E-03

R N T = T o -0 =) T 2 T C R Ny Sy S V. SRV, SRR S, SN O TP

N YW o N

.5919E-07
.9911E-07
.7722E-06
.6848E-06
.6240E-06
.1227E-06
.9621E-06
.3953E-06
.5692E-06
.5348E-05
.7015E-05
.7298E-05
.9199E-05
.5373E-05
.9949E-05
. 4660E-05
.0866E-04
.1291E-04
.4947E~04
.6078E-04
.5540E-04
.6394E-04

.6855E~-04
.4898E-04
.3007E-04
.3764E-04
.5405E-04
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Table F.114 Target Material: Carbon (C-12)

energy

(MeV)

Angle:

yield

(1/8x/MeV)

50 - 65°

x-

section

(b/sx/MeV)

~N RN W N W N W W RN W NS =N W o,

.2500E 00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

N = W o W o0 N W N R H NN OO D W

0.0000

.8190E-07
.9520E-05
.0840E-04
.6650E~-04
.5710E-04
.7523E-04
.3236E-04
.8196E~04
.5670E-04
.0355E~03
.3868E-03
.1526E-03
.0610E-03
.0060E-03
.3780E-03
.6520E-03
.9510E-03
.8160E-03
.4200E-03
.9720E-03
.4650E-03
.1580E-03
.7000E-03
.2381E-02
.0210E-03
.7250E-03

N RN o 0 W N R W NN R W DN NN R RN W

0.0000

.3902E-07
.2643E-06
.0081E-06
.1006E-05
.2891E-05
.0039E-05
.2805E-05
.6514E-05
.9651E-05
.4997E-05
.7523E-05
.8664E-05
.7137E-04
.9201E-04
.9886E-04
.8182E-04
.1878E-04
.6744E-04
.8484E-04
.4388E-04
.6505E-04
.7000E-04
.3500E-03
.4774E-03
.3831E-03
.0688E-04

H o W N MMM DNMDNMMDN R 000 WN RO NN

0.0000

.2668E-07
.1312E-06
.8495E-05
.0055E-05
.3871E-05
.2492E-04
.3994E-04
.7927E-04
.9891E-04
.7220E-04
.6455E~-04
.6585E-04
.0464E-04
.0531E-03
.1508E-03
.4857E-03
.8272E-03
.0546E-03
.2134E-03
.3585E-03
.4881E-03
.1445E-03
.5498E-03
.2546E-03
.8456E-03
.2421E-03

= W W W N NN~ NN e W N =l

0.0000

.9117E-08
.9522E-07
.3165E-06
.8933E-06
.3887E-06
.2677E-06
.9947E-06
.9698E-06
.0423E-05
.1828E-05
.0379E-05
.5936E-05
.5049E-05
.0475E-05
.2273E-05
.4082E-05
.3796E-05
.2288E-04
.2745E-04
.2183E-04
.2740E-04
.0241E-04
.5488E~04
.8837E-04
.6358E-04
.8582E-04
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Table F.115 Target Material: Carbon (C-12)

Angle: 65 - 80°

energy yield erroxr x-section error
(MeV) (1/8r/MeV) (lo) (b/sx /MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4 .5000E 02 0.0000 0.0000 0.0000 0.0000
3.5000E 02 1.0650E-06 4.6658E-07 2.7996E-07 1.2265E-07
2.5000E 02 1.8750E-05 2.1037E-06 4.9288E-06 5.5301E-07
1.7500E 02 7.5860E-05 5.5378E-06 1.9941E-05 1.4557E-06
1.2500E 02 1.9310E-04 9.1336E-06 5.0760E-05 2.4010E-06
S.0000E 01 3.2820E-04 1.8281E-05 8.6274E~05 4.8054E-06
7.0000E 01 4.3440E-04 2.2162E-05 1.1419E-04 5.8256E-06
5.0000E 01 5.1591E-04 2.6574E-05 1.3562E-04 6.9855E-06
3.5000E 01 7.5210E-04 4.2352E-05 1.9770E-04 1.1133E-05
2.5000E 01 9.0796E-04 4.8409E-05 2.3868E-04 1.2725E-05
1.7500E 01 1.2910E-03 7.4372E-05 3.3936E-04 1.9550E-05
1.2500E 01 1.7347E-03 7.7162E-05 4.5600E-04 2.0283E-05
9.0000E 00 2.2236E-03 1.3404E-04 5.8452E-04 3.5236E-05
7.0000E 00 2.8190E-03 1.3405E-04 7.4103E-04 3.5237E-05
5.0000E 00 3.9160E-03 1.7445E-04 1.0294E-03 4.5858E-05
3.5000E 00 5.2260E-03 3.0649E-04 1.3738E-03 8.0568E-05
2.5000E 00 5.6560E-03 2.5124E-04 1.4868E-03 6.6042E-05
1.7500E 00 6.5270E-03 4.1644E-04 1.7158E-03 1.0947E-04
1.2500E 00 6.8560E-03 3.9115E-04 1.8022E-03 1.0282E-04
9.0000E-01 7.4150E-03 7.4849E-04 1.9492E-03 1.9676E-04
7.0000E-01 8.8740E-03 7.1793E-04 2.3327E-03 1.8872E-04
5.0000E-01 7.3340E-03 7.6403E-04 1.9279E-03 2.0084E-04
3.5000E-01 7.5980E-03 1.0061E-03 1.9973E-03 2.6448E-04
2.5000E-01 8.5050E-03 9.8124E-04 2.2357E-03 2.5794E-04
1.7500E-01 9.4630E-03 1.5258E-03 2.4875E-03 4.0108E-04
7.5000E-02 7.0170E-03 8.2537E-04 1.8446E-03 2.1697E-04
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Target Material: Carbon (C-12)

b &

section

(b/sr/MeV)

Table F.116
Angle: 80 - 100°
energy yield
(MeV) (1/sx/MeV)
5.5000E 02 0.0000
4.5000E 02 0.0000
3.5000E 02 1.5280E-07 1
2.5000E 02 4.5830E-06 8
1.7500E 02 2.0770E-05 2
1.25008 02 7.3320E-05 5
9.0000E 01 1.2300E-04 1
7.0000E 01 1.9630E-04 1
5.0000E 01 2.9781lE-04 1
3.50008 01 4.7580E-04 2
2.5000E 01 6.6326E-04 3
1.7500E 01 9.9110E-04 5
1.2500E 01 1.4288E-03 6
9.0000E 00 1.9656E-03 1
7.0000E 00 2.4770E-03 1
5.0000E 00 3.4500E-03 1
3.5000E 00 4.3720E-03 2
2.5000E 00 5.0860E-03 2
1.7500E 00 5.9810E-03 3
1.2500E 00 ©6.3420E-03 3
9.0000E-01 6.5720E-03 6
7.0000E-01 8.4600E-03 6
5.0000E-01 7.3760E-03 5
3.5000E-01 8.4340E~03 9
2.5000E-01 7.4190E-03 8
1.7500E-01 7.8300E-03 1
7.5000E-02 7.4780E-03 7

.5280E-07
.5473E-07
.2515E-06
.1177E-06
.1230E-05
.2110E-05
.5541E-05
.5021E-05
.2575E-05
.0873E-05
.3303E-05
.0432E-04
.1977E-04
.3834E-04
.0206E-04
.0156E-04
.4470E-04
.4045E-04
.3192E-04
.4535E~-04
.9651E-04
.5246E-04
.2522E-04
.2524E-03
.3490E-04

N RN RN R R BB B OGO ®N R H SN ® G s

.0167E-08
.2047E-06
.4598E-06
.9274E-05
.2333E-05
.1600E-05
.8285E-05
.2507E-04
.7435E-04
.6053E-04
.7559E-04
.1670E-04
.5113E-04
.0690E-04
.1493E-03
.3370E-03
.5722E-03
.6671E-03
.7276E-03
.2239E-03
.9389E-03
.2170E-03
.9502E-03
.0583E-03
.9657E-03

= W NN =Y O W W N = R W N =N D

0.0000

.0166E-08
.2468E-07
.9184E-07
.3453E-06
.9520E-06
.1834E-06
.0854E-06
.5774E-06
.5631E-06
.3373E-05
.6640E-05
.7423E-05
.1483E-05
.6365E~-05
.3115E-05
.2984E-05
.0612E-05
.9493E-05
.6611E-04
.6964E-04
.5680E-04
.5037E~-04
.1693E-04
.2921E-04
.9318E-04
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Table F.117 Target Material: Carbon (C-12)
Angle: 100 - 120 ©
energy yield error x—-section errox
(MeV) (1/sxr/MeV) (lo) (b/sx/MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4.5000E 02 0.0000 0.0000 0.0000 0.0000
3.5000E 02 0.0000 0.0000 0.0000 0.0000
2.5000E 02 0.0000 0.0000 0.0000 0.0000
1.7500E 02 6.8280E-06 1.6851E-06 1.7949E-06 4.4298E-07
1.2500E 02 2.0160E-05 2.3466E-06 §5.2995E-06 6.1686E-07
9.0000E 01 4.8770E-05 6.6376E-06 1.2820E-05 1.7448E-06
7.0000E 01 9.1016E-05 9.2497E-06 2.3925E-05 2.4315E-06
5.0000E 01 1.4841E-04 1.1443E-05 3.9012E-05 3.0081E-06
3.5000E 01 1.9950E-04 1.8185E-05 5.2443E-05 4.7804E-06
2.5000E 01 3.8106E-04 2.0835E-05 1.0017E-04 5.4768E-06
1.7500E 01 7.3890E-04 4.2608E-05 1.9423E-04 1.1200E-05
1.2500E 01 1.1222E-03 5.0872E-05 2.9499E-04 1.3373E-05
9.0000E 00 1.7217E-03 9.8138E-05 4.5258E-04 2.5797E-05
7.0000E 00 2.1330E-03 9.2413E-05 5.6070E-04 2.4293E-05
5.0000E 00 3.1750E-03 1.4622E-04 8.3461E-04 3.8437E-05
3.5000E 00 3.7530E-03 1.7529E-04 9.8655E-04 4.6079E-05
2.5000E 00 4.5280E-03 2.0175E-04 1.1903E-03 5.3033E-05
1.7500E 00 5.5800E-03 3.6772E-04 1.4668E-03 9.6663E-05
1.2500E 00 6.1180E-03 3.4715E-04 1.6082E-03 9.1255E-05
9.0000E-01 5.8500E-03 4.8512E-04 1.5378E-03 1.2752E-04
7.0000E-01 7.2840E-03 5.3086E-04 1.9147E-03 1.3955E-~04
5.0000E-01 6.3570E-03 5.0016E-04 1.6711E-03 1.3148E-04
3.5000E-01 6.5660E-03 7.8237E-04 1.7260E-03 2.0566E~04
2.5000E-01 5.9690E-03 6.9432E-04 1.5691E-03 1.8252E-04
1.7500E-01 6.7260E-03 1.0649E-03 1.7681E-03 2.7993E-04
7.5000E-02 6.8590E-03 7.1705E-04 1.8030E-03 1.8849E-04
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Angle: 120 - 140°

energy

(MeV)

yield
(1/sxr/MeV)

Target Material: Carbon (C-12)

x—-section
(b/sr /MeV)

N NN WY N Wt N Y RHENNDWw TN Y NN W oo,

00
.0000E-01
.0000E-01
.0000E-01
.5000E-01
.5000E-01
.7500E-01
.5000E-02

0.0000
.9880E~-07
.1910E-06
.8350E-05
.9910E-05
.4430E-05
.9922E-05
.2219E-04
.3031E-04
.1420E-04
.3690E-04
.2610E-03
.4771E-03
.9374E-03
.0190E-03
.5710E-03
.9520E-03
.6140E-03
.2430E-03
.2560E-03
.6740E-03
.0290E-03
.8040E-03
.3540E-03
.6900E~-03

B OB e ot W W W =R N O NN W W

0.0000
2.8056E-07
1.2266E-06
2.8020E-06
5.3958E-06
5.7333E-06
7.5577E-06
1.4537E-05
2.2043E-05
4.0798E-05
4.3811E-05
1.0094E-04
1.0630E-04
1.1658E-04
2.0873E-04
2.3786E-04
3.5422E-04
3.6291E-04
6.2866E-04
6.0351E-04
6.3238E-04
7.7141E-04
7.8627E-04
1.1057E-03
7.0553E-04

0.0000
.0483E-07
.3882E-07
.8237E-06
.8624E-06
.0507E-06
.8380E-05
.2120E-05
.0542E-05
.0888E-04
.6742E-04
.3148E-04
.8828E-04
.0928E-04
.9360E-04
.3871E-04
.0389E-03
.2129E-03
.3782E-03
.3816E-03
.4915E-03
.3220E-03
.2628E-03
.1445E-03
.2329E-03

~ = R RS N T W W e W R W N R 00

0.0000
7.3750E-08
3.2244E-07
7.3657E-07
1.4184E-06
1.5071E-06
1.9867E-06
3.8214E-06
5.7945E-06
1.0724E-05
1.1517E-05
2.6534E-05
2.7944E-05
3.0645E-05
5.4868E-05
6.2527E~-05
9.3114E-05
9.5398E~05
1.6526E-04
1.5865E~-04
1.6623E-04
2.0278E-04
2.0669E-04
2.9066E-04
1.8546E-04
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Table F.119 Target Material: Carbon (C-12)
Angle: 140 - 160°
energy yield error x-section error
(MeV) (1/sx/MeV) (lo) (b/sx /MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4 .5000E 02 0.0000 0.0000 0.0000 0.0000
3.5000E 02 0.0000 0.0000 0.0000 0.0000
2.5000E 02 0.0000 0.0000 0.0000 0.0000
1.7500E 02 3.6660E-06 1.6974E-06 9.6368E-07 4.4618E-07
1.2500E 02 1.8940E-05 3.7539E-06 4.9788E-06 9.8679E-07
9.0000E 01 3.81S0E-05 8.2338E-06 1.003%9E-05 2.1644E-06
7.0000E 01 3.2610E-05 6.9879E-06 8.5723E-06 1.8369E-06
5.0000E 01 5.8642E-05 8.9237E-06 1.5415E-05 2.3458E-06
3.5000E 01 5.7368E-05 1.2406E-05 1.5080E-05 3.2610E-06
2.5000E 01 1.4961E-04 1.8807E-05 3.9328E-05 4.9437E-06
1.7500E 01 3.0030E-04 3.4414E-05 7.8940E-05 9.0465E-06
1.2500E 01 5.8960E-04 4.7546E-05 1.5499E-04 1.2498E-05
9.0000E 00 1.0313E-03 1.0262E-04 2.7110E-04 2.6975E-05
7.0000E 00 1.2733E-03 1.0380E-04 3.3471E-04 2.7287E-05
5.0000E 00 1.7527E-03 1.3251E-04 4.6073E-04 3.4833E-05
3.5000E 00 2.6384E-03 2.0400E-04 6.9356E-04 5.3626E-05
2.5000E 00 2.8777E-03 2.1665E-04 7.5646E-04 5.6951E-05
1.7500E 00 3.5714E-03 3.6222E-04 9.3881E-04 9.5218E-05
1.2500E 00 4.2590E-03 3.7001E-04 1.1196E-03 9.7265E-05
9.0000E-01 4.5170E-03 6.0014E-04 1.1874E-03 1.5776E-04
7.0000E-01 4.7300E-03 5.6777E-04 1.2434E-03 1.4925E-04
5.0000E-01 5.2010E-03 6.9198E-04 1.3672E-03 1.8190E-04
3.5000E-01 4.9485E-03 8.2380E-04 1.3008E-03 2.1655E-04
2.5000E-01 4.8300E-03 9.7078E-04 1.2697E-03 2.5519E-04
1.7500E-01 3.3700E-03 9.8949E-04 8.8587E-04 2.6011E-04
7.5000E-02 3.8470E-03 6.9410E-04 1.0113E-03 1.8246E-04




120

Table F.120 Target Material: Carbon
Angle: 160 - 180°

4.5880E-03

energy yield error x—-section error
(MeV) (1l/sx/MeV) (lo) (b/sx/MeV) (lo)
5.5000E 02 0.0000 0.0000 0.0000 0.0000
4 .5000E 02 0.0000 0.0000 0.0000 0.0000
3.5000E 02 0.0000 0.0000 0.0000 0.0000
2.5000E 02 0.0000 0.0000 0.0000 0.0000
1.7500E 02 3.5190E-06 2.4756E-06 9.2504E-07 6.5076E-07
1.2500E 02 1.5830E-05 5.0593E-06 4.1612E-06 1.3299E-06
9.0000E 01 3.5190E-05 1.1993E-05 9.2504E-06 3.1525E-06
7.0000E 01 4.8910E-05 1.3842E-05 1.2857E-05 3.6386E-06
5.0000E 01 4.1712E-05 1.2696E-05 1.0965E-05 3.3374E-06
3.5000E 01 6.1268E-05 2.1194E-05 1.6105E-05 5.5713E-06
2.5000E 01 1.2798E-04 2.6291E-05 3.3642E-05 6.9111E-06
1.7500E 01 2.2870E-04 4.4957E-05 6.0118E-05 1.1818E-05
1.2500E 01 6.1230E-04 7.2803E-05 1.6096E-04 1.9138E-05
9.0000E 00 8.3690E-04 1.1935E-04 2.2000E-04 3.1374E-05
7.0000E 00 1.0771E-03 1.5410E-04 2.8314E-04 4.0509E-05
5.0000E 00 1.5778E-03 1.6191E-04 4.1476E-04 4.2560E-05
3.5000E 00 2.6627E-03 2.9866E-04 6.9994E-04 7.8508E-05
2.5000E 00 3.1426E-03 3.2093E-04 8.2609E-04 8.4363E-05
1.7500E 00 3.7720E-03 5.0470E-04 9.9154E-04 1.3267E-04
1.2500E 00 4.5050E-03 5.4885E-04 1.1842E-03 1.4428E-04
9.0000E-01 3.8878E-03 6.3266E-04 1.0220E-03 1.6631E-04
7.0000E-01 4.9810E-03 8.5914E-04 1.3094E-03 2.2584E-04
5.0000E-01 4.4188E-03 6.7202E-04 1.1616E-03 1.7665E-04
3.5000E-01 4.9117E-03 1.0854E-03 1.2911E-03 2.8533E-04
2.5000E-01 8.0060E-03 2.0259E-03 2.1045E-03 5.3255E-04
1.7500E-01 2.7590E-03 7.7831E-04 7.2526E-04 2.0459E-04
7.5000E-02 1.1373E-03 1.2060E-03 2.9896E-04




APPENDIX G

Inelastic Cross Sections for 590 MeV Protons

as a Function of Mass Number




1

Table G.1 Inelastic cross section for protons of 590 MeV

as a function of mass number

mass inelastic

number cross section
(baxn)

2.380E+02 1.849E+00
2.070E+02 1.683E+00
1.810E+02 1.563E+00
1.150E+02 1.183E+00
9.300E+01 1.035E+00
5.600E+01 7.486E-01
2.700E+01 4.622E-01
1.200E+01 2.629E-01




APPENDIX H

Secondary Particle Yields vs Mass Number




Table H.1

mass number

.380E+02
.070E+02
.810E+02
.150E+02
.300E+01
.600E+01

.700E+01

1.200E+01

neutrons
1.626E+01
1.151E+01
1.144E+01
7.731E+00
5.920E+00
4.116E+00

2.519E+00
1.541E+00

protons

.121E+00
.666E+00
.003E+00
.336E+00
.122E+00
.555E+00

2.903E+00
2.373E+00

Particle yield vs mass number

deuterons
3.308E-01
5.334E-01
4.823E-01
3.196E-01
3.724E-01
2.281E-01

1.753E~01
9.700E-02

tritons

.117E-01
.670E-01
.257E-01
.367E-01
.710E-02
.810E-02

.740E-02
.570E-03

mass
number
.380E+02
.070E+02
.810E+02
.150E+02
.300E+01
.600E+01
.700E+01
.200E+01

T O - I R R N

.470E-03
.990E-02
.900E-03
.540E-02
.870E~-02
.480E-02
.480E~-02
.510E-02

e N N e

helium-4

.084E-01
.125E+00
.901E-01
.250E+00
.078E-01
.287E-01
.955E-01
.606E-01

o1 W W o = Y = O

.290E-02
.150E-02
.190E-02
.460E-02
.7T60E~-02
.087E-01
.278E-01
.363E-01

= = = v v 0 o

.420E-02
.850E-02
.480E-02
.750E-02
.990E-02
.950E-02
.760E-02
.020E-01

= O Ww v v v o v

.770E-02
.680E-02
.670E-02
.510E-02
.250E-02
.130E-02
.970E-02
.500E-02

A S S N S N



APPENDIX I

Differential Neutron Yields of
590 MeV Protons versus Neutron Emission

Angle and Energy




Table 1.1

energy

(MeV)

Target Material: Uranium (U-238)

neutrons/sr/proton

emission angles (degrees)

5-10

10-15

156-20

(MeV)

1.014E-01 9.000E-02
4.372E-01 1.975E-01
5.623E-01 3.113E-01
6.352E-01 3.696E-01
7.808E-01 5.187E-01

Continuation

7.407E-02
1.864E-01
2.816E-01
3.400E-01
4.981E-01

4.068E-02 1.065E-02

1.521E-01
2.441E-01
2.990E-01
4.503E-01

emission angles (degrees)

35-40

40-50

50-65

1.074E-01
1.952E-01
2.434E-01
3.860E-01

Table 1.1

energy

(MeV)

.591E-03 1.135E-04

0.000

1

7.982E-02
1.518E-01
2.064E-01
3.486E-01

5.608E-02 3.806E-02
1.193E-01 9.249E-02
1.648E-01 1.374E-01
2.976E-01 2.637E-01

0.000
1.838E-02
6.613E-02
1.040E-01
2.171E-01

0.000
4.456E-03
3.063E-02
5.884E-02
1.608E-01

Continuation

emission angles (degrees)

80-100 100-120

120-140

140-160 160~-180

AV Ve

0.000 0.000
1.215E-03 1.108E-04
1.258E-02 4.304E-03
3.017E-02 1.335E-02
1.120E-01 7.072E-02

0.000
2.266E-05
1.858E-03
6.164E-03
4.823E-02

0.000 0.000
1.354E-03 8.999E-04
5.034E-03 4.298E-03
3.700E-02 3.138E-02



Table 1.2

energy
(MeV)

Target Material: Lead (Pb-207)

neutrons/sr/proton

emission angles (degrees)

5-10

10-15

15-20

> 500.00
> 200.00
> 100.00
> 60.00
> 15.00

energy

(MeV)

9.062E-02
4.851E-01
6.217E-01
7.137E-01
8.650E-01

1.072E-01
2.260E-01
3.480E-01
4.100E-01
5.444E-01

Continuation

35-40

8.148E-02
1.880E-01
2.866E-01
3.428E-01
4.752E-01

40-50

3.863E-02
1.341E-01
2.253E-01
2.855E-01
4.267E-01

emigsion angles (degrees)

50-65

W N e

.494E-02
.111E-01
.951E-01
.535E~-01
.817E-01

> 500.00
> 200.00
> 100.00
> 60.00
> 15.00

Table 1.2

energy

(MeV)

1.643E-03
8.028E-02
1.542E-01
2.057E-01
3.320E-01

0.000
6.024E-02
1.240E-01
1.732E-01
2.928E-01

Continuation

80-100

100-120

4 .304E-05
3.934E-02
9.443E-02
1.378E-01
2.533E-01

120-140

0.000
1.752E-02
6.340E-02
1.027E-01
2.050E-01

emission angles (degrees)

140-160

T S

0.000
.943E-03
.094E-02
.230E-02
.544E-01

160-180

0.000
8.249E-04
1.229E-02
3.014E-02
9.867E-02

0.000
9.754E-05
4.276E-03
1.312E-02
6.170E-02

0.000
1.994E-05
1.794E-03
6.400E-03
3.683E-02

0.000
3.055E-05

0.000

1.650E-03 7.919E-04
5.194E-03 3.607E-03
2.811E-02 2.272E-02




Table 1.3

energy
(MeV)

Target Material: Tantalum (Ta-181)

neutrons/sr/proton)

emission angles (degrees)

5-10

10-15

15-20

Table 1.3

energy

(MeV)

1.074E-01
4.616E-01
5.954E-01
6.610E-01
7.853E-01

1.058E-01
2.251E-01
3.369E-01
3.970E-01
5.482E-01

Continuation

9.103E-02
2.012E-01
3.098E-01
3.748E-01
5.127E-01

4.206E-02
1.490E-01
2.469E-01
3.068E-01
4.376E-01

emission angles (degrees)

35-40

40-50

50-65

1.398E-02
1.147E-01
2.031E-01
2.614E-01
3.937E-01

> 500.00
> 200.00
> 100.00
> 60.00
> 15.00

Table 1.3

energy

(MeV)

1.583E-03
8.163E-02
1.564E-01
2.083E-01
3.322E-01

9.989E-05
5.954E-02
1.254E-01
1.713E-01
2.896E-01

Continuation

4.304E-05
4.167E-02
9.771E-02
1.407E-01
2.562E-01

0.000
1.757E-02
6.432E-02
1.022E-01
2.054E-01

emission angles (degrees)

80-100

100-120

120-140

140-160

0.000
5.497E-03
2.996E-02
5.958E-02
1.482E-01

160-180

> 200.00
> 100.00
> 60.00
> 15.00

0.000
.929E-04
.200E-02
.890E-02
. 753E-02

O N =~ O

0.000
2.438E-04
4.145E-03
1.291E-02
5.936E-02

0.000
3.988E-05
1.695E-03
6.620E-03
3.680E-02

0.000
1.100E-63
4.247E-03
2.769E-02

0.000
1.143E-03
3.343E-03
2.439E-02




Table 1.4

energy
(MeV)

Target Material:

neutrons/sx/protons

4

Indium (In-115)

emission angles (degrees)

5-10

10-15

15-20

> 500.00
> 200.00
> 100.00
> 60.00
> 15.00

Table 1.4

energy

(MeV)

9.201E-02
4.851E-01
6.301E-01
7.026E-01
8.295E-01

1.360E~-01
2.786E-01
3.950E-01
4.612E-01
5.768E-01

Continuation

9.806E-02
2.228E-01
3.228E-01
3.776E-01
5.004E-01

4.833E-02
1.656E-01
2.625E-01
3.207E-01
4.425E-01

emission angles (degrees)

35-40

40-50

50-65

1.494E-02
1.271E-01
2.220E-01
2.741E-01
3.926E-01

Table 1.4

energy
(MeV)

3.348E-03
8.717E-02
1.561E-01
2.014E-01
3.124E-01

1.998E-04
6.183E-02
1.258E-01
1.698E-01
2.772E-01

Continuation

0.000
4.459E-02
1.010E-01
1.400E-01
2.391E-01

0.000
1.607E-02
5.843E-02
9.395E-02
1.866E-01

emission angles (degrees)

80-100

100-120

120-140

140-160

0.000
4.368E-03
2.717E-02
5.376E-02
1.321E-01

160-180

> 500.00
> 200.00
> 100.00
> 60.00
> 15.00

0.000

0.000

0.000

7.638E-04 1.300E-04 1.994E-05
1.028E-02 3.722E-03 2.034E-03
2.571E-02 1.112E-02 6.502E-03
8.456E-02 5.141E-02 3.292E-02

0.000
1.222E-03
4.460E-03
2.374E-02

0.000
1.319E-03
4.662E-03
2.014E-02




Table 1.5

energy
(MeV)

Table 1.5

energy

(MeV)

Table 1.5

energy
(MeV)

7
9
2

Target Material: Niobium (Nb-93)

neutrons/sxr/proton

emission angles (degrees)

(S I S

.621E-02
.319E-01
.245E-01
.784E-01
.943E-01

0.000
.560E-03
.753E-02
.391E-02
.263E-01

160-180

1.344E-03 9.674E-04

3.819-03 4.311E-03

0-5 5-10 10-15 15-20
.213E-01 1.183E-01 1.042E-01 5.359E-02
.JO06E~01 2.627E-01 2.430E-01 1.826E-01
.598E~01 3.778E-01 3.571E-01 2.843E-01
.281E-01 4.281E-01 4.096E-01 3.377E-01
.478E-01 5.477E-01 5.092E-01 4.452E-01
Continuation

emission angles (degrees)

25-35 35-40 40-50 50-65
.496E-03 2.997E-04 8.608E-05 0.000
.851E~-02 6.253E-02 4.231E~-02 1.585E-02
.645E~01 1.277E-01 9.981E~-02 5.898E-02
.120E-01 1.705E-01 1.377E~01 9.231E-02
.149E-01 2.638E-01 2.281E-01 1.806E-01
Continuation

emission angles (degrees)
80-100 100-120 120-140 140-160
0.000 0.000 0.000 0.000
.943E-04 9.754E-05 0.000 6.110E-05
.900E~-03 3.853E-03 1.934E-03
.345E-02 1.091E-02 5.842E-03
.691E-02 4.640E-02 2.796E-02

7

2.150E-02 1.841E-02




Table 1.6 Target Material: Iron (Fe-56)

neutrons/sr/proton

energy emission angles (degrees)

(MeV) 0-5 5-10 10-15 15-20 20-25
> 500.00 1.004E-01 1.565E-01 1.191E-01 5.703E-02 1.923E-02
> 200.00 6.525E-01 3.154E-01 2.587E-01 1.911E-01 1.429E-01
> 100.00 8.156E-01 4.388E-01 3.683E-01 2.918E-01 2.380E-01
> 60.00 8.853E-01 4.975E-01 4.183E~-01 3.386E-01 2.846E-01
> 15.00 9.890E-01 6.020E-01 5.138E-01 4.357E-01 3.774E-01

Table 1.6 Continuation

energy emission angles (degrees)

(MeV) 25-35 35-40 40-50 50-65 65-80
> 500.00 3.287E-03 3.996E~04 0.000 0.000 0.000
> 200.00 9.483E~02 6.753E-02 4.592E-02 1.595E-02 4.326E-03
> 100.00 1.684E~01 1.257E-01 9.602E-02 5.583E-02 2.583E-02
> 60.00 2.111E-01 1.627E-01 1.301E-01 8.595E-02 4.865E-02
> 15.00 3.017E-01 2.408E-01 2.093E-01 1.609E-01 1.102E-01

Table 1.6 Continuation

energy emission angles (degrees)

(MeV) 80-100 100-120 120-140 140-160 160-180
> 500.00 0.000 0.000 0.000 0.000 0.000
> 200.00 8.402E-04 6.502E~-05 5.982E-05 0.000 0.000
> 100.00 9.321E-03 3.170E-03 1.436E-03 1.069E-03 1.407E-03
> 60.00 2.081E-02 9.332E-03 4.567E-03 3.422E-03 3.51%E-03
> 15.00 6.674E-02 4.089E-02 2.426E-02 1.793E-02 1.596E-02




Table 1.7

Target Material: Aluminum (Al-27)

neutrons/sr/proton

emission angles (degrees)

5-10

10-15

15-20

Table 1.7

energy

(MeV)

1
7
9
1
1

.060E-01
.850E-01
.648E-01
.022E 00
.120E 00

.943E-01
.681E-01
.743E-01
.237E-01
.270E-01

Continuation

.469E-01
.068E-01
.186E-01
.683E-01
.447E-01

.361E-02
.055E-01
.116E-01
.600E-01
.392E-01

emission angles (degrees)

35-40

40-50

50-65

.113E-02
-.460E-01
.364E-01
.759E-01
.501E-01

Table 1.7

energy

(MeV)

.557E-03
.959E-02
.637E-01
.003E-01
.711E-01

4.
6.
1.
1.
2.

995E-04
873E-02
214E-01
531E-01
157E-01

Continuation

.608E-05
.670E-02
.232E-02
.222E-01
.862E-01

1.
5.
7.

0.000
569E-02
284E-02
844E-02

1.368E-01

emission angles (degrees)

80-100

100-120

120-140

140-160

0 w N W

0.000
.196E-03
.016E-02
.945E-02
.925E-02

160-180

500.00
200.00
100.00
60.00
15.00

5
7

0.000
.346E-04
.426E-03

1.674E-02

5

.401E-02

8.
2.
6.
3.

0.000
128E-05
325E-03
610E-03
079E-02

1.
1.
3.
1.

0.000
994E-05
376E-03
720E-03
623E-02

0.000

0.000

1.161E-03 7.035E-04
2.821E-03 2.385E-03
1.296E-02 1.159E-02




Table 1.8

energy
(MeV)

Target Material: Carbon (C-12)

neutrons/sr/proton

emission angles (degrees)

5-10

10-15

15-20

Table 1.8

energy

(MeV)

1.436E-01
9.884E-01
1.161E 00
1.209E 00
1.295E 00

2.269E-01
3.904E-01
5.004E-01
5.456E-01
6.181E-01

Continuation

1.835E-01
3.487E-01
4.717E-01
5.119E-01
5.733E-01

8.837E-02
2.326E-01
3.389E~-01
3.792E-01
4.403E-01

emission angles (degrees)

35-40

40-50

50-65

2.050E-02
1.451E-01
2.299E-01
2.667E-01
3.210E-01

Table 1.8

energy

(MeV)

2.922E-03
1.032E-01
1.643E-01
1.945E-01
2.398E-01

1.998E-04
6.803E-02
1.144E-01
1.393E-01
1.805E-01

Continuation

8.608E-05
4.120E-02
7.929E-02
1.007E-01
1.413E-01

0.000
1.284E-02
4.402E-02
6.417E-02
1.027E-01

emission angles (degrees)

80-100

100-120

120-140

140-160

0.000
1.981E-03
1.543E-02
3.068E-02
6.406E-02

160-180

>

> 200.00
> 100.00
> 60.00
> 15.00

0.000
4.736E-04
5.178E-03
1.156E-02
3.387E-02

0.000
0.000
1.349E-03
4.145E-03
1.661E-02

0.000
3.988E-05
1.117E-03
2.404E-03
9.398E-03

0.000
0.000
1.130E-03
2.546E-03
7.290E-03

9.674E-04
2.649E-03
6.520E-03




APPENDIX J

Calculated Differential Particle Production

Cross Sections for 590 MeV Protons




1

Table J.1 Target Material: Uranium (U-238)
do/dE (barns/MeV)
energy
(MeV) neutrons protons deuterons tritons
550.00 5.084E-04 1.025E-03 0.000 0.000
450.00 5.938E-04 1.040E-03 0.000 0.000
350.00 9.103E-04 1.213E-03 0.000 0.000
250.00 2.084E-03 2.183E-03 0.000 0.000
175.00 4.049E-03 3.577E-03 0.000 0.000
125.00 7.190E-03 5.646E-03 0.000 0.000
90.00 1.080E-02 7.752E-03 0.000 0.000
70.00 1.488E-02 9.917E-03 0.000 0.000
50.00 2.227E-02 1.320E-02 3.502E-06 3.502E-06
35.00 3.302E-02 1.954E-02 1.050E-04 1.050E-04
25.00 5.515E-02 3.047E-02 1.415E-03 1.372E-03
17.50 1.174E-01 6.277E-02 9.342E-03 6.988E-03
12.50 3.163E-01 8.589E-02 3.032E-02 2.246E-02
9.00 7.094E-01 1.772E-01 6.295E-02 3.901E-02
7.00 1.2278 00 2.028E-01 7.539E-02 4.356E-02
5.00 2.172E 00 1.202E-01 4.975E-02 2.566E-02
3.50 3.276E 00 3.564E-02 1.415E-02 6.584E-03
2.50 4.226E 00 1.302E-02 5.252E-03 3.082E-03
1.75 4.916E 00 6.303E-03 3.082E-03 2.801E-03
1.25  5.189E 00 1.821E-03 1.260E-03 1.541E-03
0.90 5.260E 00 2.451E-03 0.000 1.751E-03
0.70 5.042E 00 3.502E-04 3.502E-04 1.401E-03
0.50 4.665E 00 1.050E-03 0.000 3.502E-04
0.35 4.291E 00 1.401E-03 7.003E-04 7.003E-04
0.25 3.804E 00 0.000 0.000 1.401E-03
0.17 3.313E 00 0.000 0.000 0.000
0.07 2.292E 00 0.000 4.668E-04 0.000




Table J.1

energy
(MeV)

450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

Continuation
helim-3 helium-4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
3.502E-06 1.015E-04
3.502E-05 2.690E-03
3.921E-04 3.272E-02
1.611E-03 8.895E-02
9.945E-04 2.378E-02
7.003E-05 3.992E-03
0.000 2.766E-03
0.000 2.241E-03
0.000 1.401E-03
0.000 8.403E-04
0.000 2.801E-04
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000




Table J.1

energy

(MeV)

Continuation
at 0
0.000 0.000
0.000 0.000
6.303E-06 8.403E-06
6.652E-05 7.423E-05
1.415E-04 1.793E-04
2.997E-04 3.039%E-04
4.341E-04 5.742E-04
9.033E-04 9.139E-04
1.506E-03 1.492E-03
1.800E-03 1.899E-03
1.856E-03 2.143E-03
2.198E-03 2.130E-03
2.100E-04 2.283E-03
0.000 2.451E-03
0.000 2.381E-03
0.000 1.821E-03
0.000 1.611E-03
0.000 2.100E-03
0.000 1.962E-03
0.000 1.401E-03
0.000 2.451E-03
0.000 3.502E-04
0.000 7.003E-04
0.000 7.003E-04
0.000 7.003E-04
0.000 0.000
0.000 1.401E-03

0.000
4.202E-06
3.012E-05
4.903E-05
1.106E-04
2.241E-04
4.097E-04
7.109E-04
8.684E-04
1.253E-03
1.358E-03
1.316E-03
1.786E-03
1.926E-03
1.226E-03
1.260E-03
1.471E-03
1.681E-03
1.121E-03
3.502E-04
1.401E-~03
1.751E-03
2.100E-03
1.401E-03

0.000
9.338E-04




Table J.2

energy
(MeV)

450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

4

Target Material: Lead (Pb-207)

do/dE

neutrons

5.039E~04
5.106E-04
8.911E-04

 1.865E-03

3.678E-03
6.544E-03
1.026E-02
1.388E-02
1.968E-02
2.891E-02
4.461E-02
7.576E-02
1.648E-01
3.452E-01
6.011E-01
1.153E 00
1.864E 00
2.598E 00
3.297E 00
3.737E 00
3.902E 00
3.974E 00
3.865E 00
3.596E 00
3.326E 00
2.862E 00
2.072E 00

(barns/MeV)

protons

9.810E-04
9.613E-04
1.215E-03
.086E-03
.561E-03
.384E-03
.542E-03
.498E-03
.279E-02
.764E-02
.755E-02
.231E-02
7.383E-02
7.320E-02
3.759E-03
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

vl N O N W N

deuterons

1.122E-05
3.759E-04
4 .635E-03
2.936E-02
9.621E-02
9.919E-02
1.072E-02
2.806E-05
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

tritons

.683E-05
.443E-04
.379E-03
.180E-02
.068E-01
.330E-02
2.554E-03
0.000
0.000
0.000
0.000
0.000
0.000
0.060
0.000
0.000
0.000
0.000
0.000

O =R O




Table J.2 Continuation
energy
(MeV) helium-3 helium-4
550.00 0.000 0.000
450.00 0.000 0.000
350.00 0.000 0.000
250.00 0.000 0.000
175.00 0.000 0.000
125.00 0.000 0.000
90.00 0.000 0.000
70.00 0.000 1.122E-05
50.00 1.122E-05 1.220E-03
35.00 4.658E-04 2.752E-02
25.00 2.699E-03 1.554E-01
17.50 3.367E-04 8.194E-03
12.50 0.000 0.000
9.00 0.000 0.000
7.00 0.000 0.000
5.00 0.000 0.000
3.50 0.000 0.000
2.50 0.000 0.000
1.75 0.000 0.000
1.25 0.000 0.000
0.90 0.000 0.000
6.70 0.000 0.000
0.50 0.000 0.000
0.35 0.000 0.000
0.25 0.000 0.000
0.17 0.000 0.000
.07 0.000 0.000




Table J.2

energy
(MeV)

550.00
450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

Continuation
Tl 70
0.000 0.000
0.000 0.000
8.417E-06 6.734E-06
8.867E-05 6.116E-05
1.448E~-04 1.347E-04
2.795E-04 2.727E-04
4.995E-04 4.882E-04
8.978E-04 7.800E-04
1.554E-03 1.389E-03
1.746E-03 1.683E-03
1.864E-03 1.746E-03
1.683E-03 1.705E-03
5.500E~04 1.907E-03
0.000 1.403E-03
0.000 1.627E~-03
0.000 1.543E-03
0.000 1.683E-03
0.000 1.796E-03
0.000 2.133E-03
0.000 2.020E-03
0.000 2.525E-03
0.000 1.403E-03
0.000 1.403E-03
0.000 5.611E-04
0.000 5.611E-04
0.000 3.367E-03
0.000 1.496E-03

0.000
2.806E-06
2.020E-05
4.938E-05
9.540E-05
1.768E-04
4.180E-04
5.976E-04
9.820E-04
1.032E-03
1.089E-03
1.414E-03
1.375E-03
1.122E-03
1.403E-03
1.234E-03
1.347E-03
1.122E-03
1.122E-03
1.403E-03
1.122E-03
1.965E-03
5.611E-04
5.611E-04
1.122E-03
1.122E-03




Table J.3

energy

(MeV)

0.17
0.07

Target Material: Tantalum (Ta-181)
(barns/ MeV)

do/dE

neutrons

4.958E-04
4.902E-04
8.105E-04
1.830E-03
3.452E-03
6.064E-03
9.357E-03
1.242E-02
1.827E-02
2.544E-02
4.023E-02
7.244E-02
1.601E-01
3.358E-01
5.854E-01
1.077E 00
1.716E 00
2.366E 00
2.967E 00
3.366E 00
3.565E 00
3.592E 00
3.454E 00
3.227E 00
2.994E 00
2.752E 00
1.939E 00

protons

9.672E-04
9.402E-04
1.225E-03
2.027E-03
3.358E-03
5.111E-03
7.032E-03
8.969E-03
1.212E-02
1.701E-02
2.820E-02
5.871E-02
1.112E-01
1.378E-01
2.581E-02
5.208E-05

0.000

0.000

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

deuterons

1.302E-05
3.020E-04
3.552E-03
.258E-02
.268E~-02
.469E-02
.442E-02
.042E-04
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000

= N w0

N N = RN R e

tritons

0.000
0.000

.813E-06
.042E-04
.443E-03
.230E-03
.992E-02
.945E-02
.942E-03
.813E-05

0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000
0.000




Table J.3 Continuation

energy

(MeV) helium-3 helium-4
550.00 0.000 0.000

450.00 0.000 0.000
350.00 0.000 0.000

250.00 0.000 0.000
175.00 0.000 0.000
125.00 0.000 0.000
90.00 0.000 0.000
70.00 0.000 7.813E-06

50.00 7.813E-06 5.078E-04
35.00 1.511E-04 1.261E-02
25.00 8.386E-04 1.169E-01
17.50 4.583E-04 4.786E-02

12.50 0.000 5.105E-04
9.00 0.000 0.000
7.00 0.000 0.000
5.00 0.000 0.000
3.50 0.000 0.000
2.50 0.000 0.000
1.75 0.000 0.000
1.25 0.000 0.000
0.90 0.000 0.000
0.70 0.000 0.000
0.50 0.000 0.000
0.35 0.000 0.000
0.25 0.000 0.000
0.17 0.000 0.000

0.07 0.000 0.000




Table J.3

energy
(MeV)

o O O O O O O FF FH M W o 39 O
~N O
o O

Continuation
at 0
0.000 0.000
0.000 0.000
.208E-06 8.333E-06
.239E-05 8.386E-05
.594E-04 1.521E-04
.636E-04 2.438E-04
.755E-04 5.183E-04
.840E-04 9.688E-04
.234E-03 1.234E-03
.636E-03 1.505E-03"
.625E-03 1.797E-03
.802E-03 1.833E-03
.125E-03 1.479E-03
0.000 1.875E-03
0.000 1.250E-03
0.000 1.980E-03
0.000 1.354E-03
0.000 1.146E-03
0.000 1.146E-03
0.000 1.875E-03
0.000 0.000
0.000 1.563E-03
0.000 7.813E-04
0.000 2.083E-03
0.000 1.042E-03
0.000 1.042E-03
0.000 6.944E-04

1.
2
4
9
1
3
5
9.
1
1
1
1
1
1

=

N N0 e

1.
1.
1.

1.

0.000
563E-06

.761E-05
.480E-05
.376E-05
.536E-04
.230E-04
.677E-04

011E-04

.042E-03
.063E-03
.135E-03
.432E-03
.068E-03
.094E-03
.302E-03
.042E-03
.354E-03
.376E-04
.813E-04
.083E-03

824E-03
563E-03
563E-03

0.000
389E-03




Table J.4

energy

(MeV)

450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

Target Material:

do/dE

neutrons

4.328E-04
4.044E-04
6.524E-04
1.420E-03
2.527E-03
4.335E-03
6.554E-03
8.536E-03
1.228E-02
1.810E-02
2.652E-02
4.534E-02
9.264E-02
1.801E-01
2.948E-01
5.177E-01
8.130E-01
1.100E 00
1.363E 00
1.534E 00
1.596E 00
1.648E 00
1.629E 00
1.538E 00
1.451E 00
1.248E 00
9.938E-01

10

(barns/MeV)

protons

= W e = W NN D NN = = 0

.548E-04
.836E-04
.035E-03
.732E-03
.898E~03
.376E-03
.106E~-03
.299E-03
.017E-02
.400E-02
.044E-02
.653E-02
.652E-02
.136E-01
.251E-01
.453E-02
.195E-03
.183E-04

0.000
0.000
0.000
0.000
0.000
.000
.000
.000
.000

o O o O

Indium (In-115)

deuterons

= od B N N =

N

.890E~06
.538E~-04
.554E~-03
.479E-03
.345E-02
.304E-02
.473E-02
.450E-02
.499E-03
.761E-04

0.000
0.000
0.000
.000
.000
.000
.000
.000
.000

o o O O O O

W WO W

[t

tritons

o o O o©O
o
[
o

0.000
.944E-06
.311E-05
.771E-04
.976E-03
.173E-02
.927E-02
.491E-02
.077E-03
.183E~04
.890E~-05

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000

0.000




Table J.4

energy

(MeV)

125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50

9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

11

Continuation

helium-3 helium-4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 1.973E-06
7.890E-06 1.440E-04
9.073E-05 3.041E-03
7.968E-04 3.375E-02
2.414E-03 1.305E-01
1.704E-03 8.712E-02
1.775E-04 9.132E-03
1.973E-05 8.875E-04
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000




Table J.4

energy

(MeV)

550.00
450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
6.90
0.70
0.50
0.35
0.25
0.17
0.07

12

Continuation
at 0
0.000 0.000
0.000 0.000
8.678E-06 9.073E-06
6.745E-05 7.219E-05
1.263E-04 1.334E-04
2.169E-04 2.083E-04
4.536E-04 3.826E-04
6.962E-04 6.470E-04
1.010E-03 1.045E~-03
1.435E-03 1.203E-03
1.341E-03 1.341E-03
1.459E-03 1.317E-03
1.476E-03 1.199E-03
7.494E-04 1.124E-03
0.000 9.270E-04
0.000 1.243E-03
0.000 1.065E-03
0.000 7.494E-04
0.000 8.678E-04
0.000 1.263E-03
0.000 9.861E-04
0.000 1.577E-03
0.000 1.973E-04
0.000 1.577E-03
0.000 0.000
0.000 3.944E-03
0.000 1.577E-03

3.156E-06
1.932E-05
.471E-05
7.653E-05
1.322E-04
2.722E-04
4.754E~-04
6.154E-04
7.100E-04
8.047E-04
7
7
6
6
4
9
6

w

.258E-04
.890E-04
.115E-04
.706E-04
.734E-04
.861E-04
.311E-04
9.467E-04
5.917E-04
7.890E-04
7.890E-04
3.944E-04
3.944E-04
7.890E-04
5.259E-04




13

Table J.5 Target Material: Niobium (Nb-93)
do/dE (barns/MeV)
energy
(MeV) neutrons protons deuterons tritons
550.00 3.880E-04 8.274E-04 0.000 0.000
450.00 3.836E-04 7.985E-04 0.000 0.000
350.00 6.050E-04 9.967E-04 0.000 0.000
250.00 1.243E-03 1.591E-03 0.000 0.000
175.00 2.377E-03 2.648E-03 0.000 0.000
125.00 3.782E-03 3.969E-03 0.000 0.000
90.00 5.434E-03 5.372E-03 0.000 0.000
70.00 7.142E-03 6.919E-03 0.000 0.000
50.00 1.007E-02 8.829E-03 6.898E-06 3.449E-06
35.00 1.405E-02 1.250E-02 1.552E-04 5.518E-05
25.00 2.144E-02 1.869E-02 1.317E-03 4.967E-04
17.50 3.531E-02 3.783E-02 6.340E-03 2.118E-03
12.50 6.940E-02 8.554E-02 2.050E-02 5.450E-03
9.00 1.289E-01 1.741E-01 3.992E-02 9.330E-03
7.00 1.997E-01 2.126E-01 4.906E~-02 9.485E-03
5.00 3.339E-01 1.655E-01 2.703E-02 4.105E-03
3.50 5.022E-01 2.124E-02 3.691E-03 7.587E-04
2.50 6.620E-01 1.552E-03 5.173E-04 1.379E-04
1.75 8.004E-01 2.069E-04 6.898E-05 0.000
1.25 8.976E-01 0.000 0.000 0.000
0.90 9.436E-01 0.000 0.000 0.000
0.70 9.620E-01 0.000 0.000 0.000
0.50 9.325E-01 0.000 0.000 0.000
0.35 9.119E-01 0.000 0.000 0.000
0.25 8.757E-01 0.000 0.000 0.000
0.17 8.409E-01 0.000 0.000 0.000
0.07 6.501E-01 0.000 0.000 0.000




Table J.5

energy

(MeV)

550.00
450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07

Continuation
helium-3 helium-4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 1.725E-06
1.379E-05 8.795E-05
1.345E-04 1.400E-03
9.553E-04 1.338E-02
3.552E-03 5.843E-02
3.808E-03 7.379E-02
1.052E-03 1.068E-02
1.552E-04 1.741E-03
0.000 1.379E-04
0.000 3.449E-05
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000

14




Table J.5

energy
(MeV)

o © O O ©C O O F kP b w o N v
O
c

Ll I R o oS U U N ) B o

15

Continuation
7r+ 770
0.000 0.000
0.000 0.000
.898E-06  7.587E-06
.381E-05 5.415E-05
.097E-04  1.104E-04
.090E-04 1.897E-04
.777E-04  4.001E-04
.864E-04 5.777E-04
.019E-03  8.847E-04
.190E-03 1.110E-03
.259E-03  1.145E-03
.234E-03  1.317E-03
.089E-03  9.933E-04
.121E-03  1.327E-03
0.000 1.086E-03
0.000 1.207E-03
0.000 1.138E-03
0.000 8.622E-04
0.000 5.518E-04
0.000 1.172E-03
0.000 1.379E-03
0.000 0.000
0.000 8.622E-04
0.000 1.035E-03
0.000 1.035E-03
0.000 1.379E-03
0.000 2.299E-04

0.000
.725E-06
.414E-05
.449E-05
.622E-05
.069E-04
.346E-04
.794E~04
.484E-04
.967E-04
.864E-04
.553E-04
.864E-04
. 243E~-04
.725E~04
.518E-04
.278E~04
.518E-04
.759E-04
.898E-04
. 173E-04
.449E-04
.898E-04
3.449E-04
6.898E-04
2.299E-04

O W oo N0 O N Oy W N =W




Table J.6

energy

(MeV)

70.00
50.00
35.00
.00
.50
.50
.00
.00
.00
.50
.50
.75
.25
.90
.70
.50
.35
.25
.17
.07

o N
NN o

O O O ©C O O ©C H k= h w o 3 O

Target Material:

do/dE

neutrons

. 226E-04
.044E-04
.744E-04
.290E-04
.607E-03
.561E-03
.548E-03

W N =W R Ww W

.501E-03
.309E-03
.444E-03
.334E-02
.270E-02
.187E-02
.061E-02
.018E-01
.612E-01
.202E-01
.736E-01
.216E-01
.469E-01
.648E-01
.707E-01
.520E-01
.548E-01
.479E-01
.309E-01
.771E-01

N ow o w w o wWw W W Ww NN N DN O D
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protons

7.394E-04
6.677E-04
8.114E-04
1.315E-03
2.071E-03
3.017E-03
4.193E-03

5.025E-03
6.554E-03
9.085E-03
1.423E-02
2.774E-02
5.540E-02
9.909E-02
1.509E-01
1.780E-01
1.634E-01
5.956E-02
1.442E-02
4.691E-03
1.248E-03
7.486E-04
3.743E-04

0.000

0.000
4.991E-04

0.000

Iron (Fe-56)
(barns/MeV)

deuterons

0.000
.622E-05
.672E-04
.930E-04
.869E-03
.421E~-03
.234E-02
.592E-02
.727E-02
.076E-02
.190E-03
.547E-03
.484E-04
.991E-04
.248E-04
.248E-04

0.000

0.000

0.000

0.000

T V- T "Y' R W Iy Pl SN T S T

N WO N =W NN NN N

tritons

0.000
.495E-06
. 739E-05
.096E-04
.785E-04
.802E-03
.508E-03
.907E-03
.094E-03
.946E-03
.173E-03
.994E-04
.978E-05
.495E-04

0.000
.000
.000
.000
.000
.000

o o o O O




Table J.6

energy
(MeV)

c O O O O O O = FHF MM W o0 N O

[CRET-TT B S SR R T N

Continuation

helium-3

.123E-05
.986E-05
.916E-04
.258E-03
.390E-03
.458E-03
.622E-03
.989E-04
.978E-05

495E-05

0.000

0.000

0.000
.000
.000
.000
.000
.000
.000

o O O O O o

o N = o\ N NN W
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helium-4

0.000

.119E-05
.994E-04
.266E-03
.421E-03
.828E-02
.201E-02
.441E-02
.465E-03
.647E-03
.98%E-04
.495E-04
.996E-04
. 248E-04

0.000
0.000

.495E-04
.495E-04

0.000
0.000




Table J.6

energy

(MeV)

25.00
.50
.50
.00
.00
.00
.50
.50
.75
.25
.90
.70
.50
.35
.25
.17
.07

b
N

o O O O O O O +H = N W o 3 v
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Continuation
at 0
0.000 0.000
0.000 0.000
4.991E-06 5.739E-06
5.265E-05 4.791E-05
1.023E-04 8.481E-05
1.742E-04 1.677E-04
3.232E-04 3.256E-04
5.015E~-04 4.155E-04
7.673E-04 6.612E-04
9.357E-04 8.436E-04
9.305E-04 6.937E-04
9.080E-04 7.987E-04
8.032E-04 6.986E-04
6.737E-04 5.240E-04
5.614E~-04 4.616E-04
1.248E-04 6.612E-04
0.000 5.739E-04
0.000 7.236E-04
0.000 7.987E-04
0.000 4.991E-04
0.000 3.743E-04
0.000 3.743E-04
0.000 4.991E-04
0.000 2.495E-04
0.000 0.000
0.000 0.000
0.000 6.654E-04

0.000
1.248E~-06
9.978E-06
2.395E-05
5.140E-05
8.983E-05
1.559E-04
2.807E-04
3.568E-04

4.317E-04
3.793E-04
4.092E-04
3.743E-04
3.369E-04
3.992E-04
5.240E-04
3.743E-04
1.497E-04
4.491E-04
1.248E-04
3.743E-04
1.248E-04
2.495E-04
2.495E-04

0.000
4.991E-04
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Table J.7 Target Material: Aluminum (Al-27)
do/dE (barns/MeV)
energy
(MeV) neutrons protons deuterons tritons
550.00 2.407E-04 5.833E-04 0.000 0.000
450.00 2.003E-04 5.149E-04 0.000 0.000
350.00 3.082E-04 5.819E-04 0.000 0.000
250.00 5.806E-04 8.916E-04 0.000 0.000
175.00 9.383E-04 1.340E-03 0.000 0.000
125.00 1.382E-03 1.872E-03 3.082E-07 0.000
90.00 1.913E-03 2.390E-03 0.000 0.000
70.00 2.290E-03 2.933E-03 3.082E-06 0.000
50.00 3.165E-03 3.726E-03 2.542E-05 6.933E-06
35.00 4,.348E-03 5.006E-03 1.248E-04 3.082E-05
25.00 6.510E-03 7.457E-03 5.468E-04 1.125E-04
17.50 1.004E-02 1.220E-02 1.387E-03 3.328E-04
12.50 1.638E-02 2.028E-02 2.789E-03 6.933E-04
9.00 2.476E-02 3.159E-02 4.422E-03 1.156E-03
7.00 3.240E-02 4.160E-02 5.861E-03 1.710E-03
5.00 4 .586E-02 5.773E-02 6.762E-03 2.080E-03
3.50 5.929E-02 6.795E-02 7.040E-03 2.265E~03
2.50 7.540E-02 6.420E-02 6.254E-03 1.556E-03
1.75 8.260E-02 6.804E-02 4.775E-03 1.356E-03
1.25 9.109E-02 3.981E-02 3.020E-03 9.245E-04
0.90 9.955E-02 1.872E-02 2.773E-03 5.394E-04
0.70 9.684E~-02 l.OSéE—OZ 1.926E-03 6.161E-04
0.50 1.046E-01 7.243E-03 1.695E-03 4.622E-04
0.35 9.738E-02 5.547E-03 6.161E-04 3.082E-04
0.25 1.082E-01 3.698E-03 1.233E-03 1.541E-04
0.17 1.032E~01 2.465E-03 6.161E-04 0.000
0.07 9.286E-02 1.438E-03 5.135E-04 0.000




Table J.7

energy
(MeV)

350.00
250.00
175.00
125.00

80.00

70.00

50.00

35.00

25.00

17.50

12.50
.00
.00
.00
.50
.50
1.75
1.25
.90
.70
.50
.35
.25
.17
.07

(NS IR N S R

o

o o o o o ©

N N FEFNN NN R R 0N 0
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Continuation
helium-3 helium-4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 2.311E-06
.541E-06 1.233E-05
.473E-06 5.468E~-05
.622E-05 1.972E-04
.095E-04 7.964E-04
.302E-04 2.468E-03
.214E-03 6.319E-03
.880E-03 1.130E-02
.042E-03 1.492E-02
.841E-03 1.847E-02
.325E-03 1.590E-02
.086E-04 1.199E-02
.773E-04 8.505E-03
.541E-04 5.977E-03
.541E-04 4.622E-03
.705E-05 4.391E-03
.705E-05 2.388E-03
0.000 ‘2.465E—03
0.000 2.157E-03
0.000 2.465E-03
0.000 1.233E~03




Table J.7

energy

(MeV)
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Continuation
77+ 170
0.000 0.000
0.000 1.541E-07
5.856E-06 5.084E-06
4.668E-05 3.451E-05
8.630E-05 6.069E-05
1.420E-04  1.229E-04
2.504E-04  1.803E-04
3.883E-04 2.935E-04
5.209E-04 3.852E-04
6.332E-04 4.376E-04
5.454E-04 4.252E-04
5.117E-04  3.759E-04
4.499E-04  3.328E-04
3.313E-04 3.082E-04
3.852E-04 3.467E-04
3.929E-04  2.080E-04
4.160E-04  1.695E-04
0.000 2.465E-04
0.000 4.932E-04
0.000 1.849E-04
0.000 1.541E-04
0.000 2.311E-04
0.000 7.705E-05
0.000 0.000
0.000 0.000
0.000 3.082E-04
0.000 2.054E-04

0.000
3.082E-07
1.002E-05
1.572E-05
3.020E-05
7.396E-05
1.156E-04
1.834E-04
2.019E-04
2.265E-06
1.695E-04
2.126E-04
1.387E-04
1.309E-04
1.233E-04
1.849E-04
1.849E-04
1.541E-04
9.245E-05
1.541E-04
7.705E-05

0.000

0.000

0.000
3.082E-04
1.027E-04




Table J.8

energy

(MeV)
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Target Material: Carbon (C-12)

do/dE

neutrons

1.631E-04
1.248E-04
1.659E~-04
3.212E-04
.887E-04
.732E-04
.548E-04
.936E-04
.263E-03
.620E-03
.181E-03
.279E-03
.822E-03
.774E-03
.527E-03
.120E-02
.468E-02
.712E-02
.943E-02
.152E-02
.247E-02
.611E-02
.335E-02
.532E-02
.550E-02
.348E-02
.009E-02

NN N NN NN NN R R OO A W N O 000

(barns/MeV)

protons

4.322E-04
3.454E-04
3.641E-04
5.273E-04
7.421E-04
9.850E-04
1.282E-03
1.459E-03
1.782E-03
2.253E-03
3.150E-03
4.802E-03
7.116E-03
1.017E-02
1.317E-02
1.791E-02
2.256E-02
2.650E-02
2.618E-02
2.075E-02
1.884E-02
1.511E-02
1.257E-02
7.360E-03
5.783E-03

. 5.081E-03

3.154E-03

deuterons

.103E-06
.504E-06
.133E-06
.76 7E-05
.114E-05
.050E-04
.996E-04
.275E-04
.008E-03
.231E-03
.533E-03
.963E-03
.085E-03
.015E-03
.453E-03
.322E-03
.541E-03
.410E-03
.278E-03
.715E-03
.629E-03
.863E-03

NN NN NN DM NN RO DN O RO W N

N ko O ;b ®

co

tritons

0.000
.382E-07

0.000
.761E-06
.402E-05
.958E~-05
.572E-05
.051E~04
.884E-04
.402E-04
.840E-04
.227E-04
.227E-04
.629E~04

0.000
.761E-05
.753E-04

0.000
.753E~-04

0.000




Table J.8

energy
(MeV)

0.50
0.35
0.25
0.17
0.07

N O H H R W R NP O N

|
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Continuation
helium-3 helium-4
0.000 0.000
0.000 0.000
0.000 0.000
0.000 0.000
0.000 8.761E~07
0.000 6.309E-06
0.000 2.278E-05
0.000 5.520E-05
.753E-06 1.858E-04
.896E-06  5.108E-04
.892E-05 1.367E-03
.485E-05 2.962E-03
.086E-04 4.842E-03
.577E-04 5.788E-03
.410E-04 7.592E-03
.161E-04 9.306E-03
.593E-04 1.051E-02
.206E-04 1.152E-02
.753E-04 1.043E-02
.227E-04 9.850E~-03
.314E-04 8.806E-03
.629E-04 7.668E-03
.314E-04 7.011E-03
.629E-04 5.344E-03
.761E-05 5.433E-03
0.000 5.257E-03
.841E-05 2.395E-03




Table J.8

energy

(MeV)

550.00
450.00
350.00
250.00
175.00
125.00
90.00
70.00
50.00
35.00
25.00
17.50
12.50
9.00
7.00
5.00
3.50
2.50
1.75
1.25
0.90
0.70
0.50
0.35
0.25
0.17
0.07
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Continuation
at 0
0.000 0.000
0.000 0.000
2.541E-06 2.541E-06
3.373E-05 2.611E-05
6.624E-05 5.152E-05
9.955E-05 7.571E-05
1.792E-04 1.297E-04
2.471E-04 1.827E-04
2.844E-04 2.326E-04
3.023E-04 2.278E-04
2.865E-04 2.129E-04
2.715E-04 1.402E-04
2.366E-04 1.139E-04
2.059E-04 9.200E-05
1.183E-04 1.490E-04
1.402E-04 1.095E-04
2.015E-04 2.629E-05
1.227E-04 6.133E-05
3.504E-05 1.402E-04
0.000 1.577E-04
0.000 4.382E-05
0.000 1.314E-04
0.000 1.314E-04
0.000 0.000
0.000 0.000
0.000 0.000
0.000 1.168E~-04

0.000
6.133E-07
5.783E-06
1.384E-05
2.489E-05
4.732E-05
5.344E-05
7.931E-05
9.024E-05
8.236E-05
7.011E-05
5.959E-05
7.011E-05
1.008E-04
5.696E-05
7.886E-05
7.886E-05
1.753E-05
1.753E-05

0.000

0.000
8.761E-05

0.000
8.761E-05

0.000

0.000






