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TABULATED CROSS SECTIONS FOR HYDROGEN AND HELIUM PARTICLES
PRODUCED BY 62-, 39-, and 29-MeV PROTQNS ON 54Fe

F. E. Bertrand and R. W. Peelle

ABSTRACT

Tabulated differential cross sections are presented forx
the production of protons, deuterons, tritoms, helium-3, and
alpha particles from 5%Fe bombarded by 62-, 39~, and 29-MeV
protons Continuum differential cross sections are listed at
20 angles for 62-MeV, 7 angles for 39-MeV, and 5 angles for
29-MeV incident protons. The low-energy cutoffs on the spectra
range from 1 5 to 6 MeV for the different particle types,
Angular distributions are given for excitation, by 62 MeV pro-
tons, of states at 0.0, 1.41, 2.55, 2.97, 3.3, 3.84, 4,28,
4.60, 4,81, 6.38, 7.25, 8.02, and 8.52 MeV in 5%Fe, and at
0.0, 0.76, 1 39, 2.85, 2,99, 3 38, 3.58, 4.28, and 7.34 MeV
1n 52Fe, ILevels in %®Fe at 0.0, 0.85, 4.43, 5,37, 6.1, 6 44,
and 8.59 MeV were observed, however, no angular distributions
are presented for these levels.

The differential cross sections for the production of protoun,
deuteron, triton, helium-3, and alpha particles produced by bombardment
of %%Fe by 62-, 39-, and 29-MeV protons were measured over a secondary
energy range from as low as ~ 1.5 MeV to 62 MeV. The details of the
experimental system and data analysiss have been reported elsgyhere,l as
has been data from other targets.2 This report gives the tabulated cross
sections for the secondary charged particles.

The incaident protons were accelerated by the 0ak Ridge Isochronous
Cyclotron, momentum analyzed in a 153-deg magnet, and focused on the
target 1n a spot of approximately 8-mm diameter  The reaction particles
from the target were detected in an all solid-state, three-counter tele-
3

scope utilizing lithium-drifted germanium as the total absorption detector.

The coverall emergy resclution attained by the spectrometer was approximately



180 KeV (FWHM) for 62-MeV incident protons. The secondary particle type
was determined by a combination of AE vs E and flight time vs E methods
which permitted unambiguous identaification over an energy range from a
few MeV to 62 MeV. ‘Table 1 lists the low-energy cutoffs for the data
presented in this report. Data were obtained from four ADC's for each
event, processed in an on-line PDP-8 computer, and written on magnetic
tape, The data were finally analyzed on the ORNL IBM-360 and CDC-1604
computers and on the PDP-8.

The S54Fe target was fabricated by the Isotopes Division at the Oak
Ridge National Laboratory with thickness of 3.33 = 0.03 mg/cm® and non-
uniformity of £ 1.5%. Other experimental parameters and the assigned
systematic uncertainties are shown in Table 2, The thickness of the
target was the limiting factor for the low-energy cutoff of the alpha
particle data while the other particle spectra were limited by experi-
mental factors shown in Table 1. Some of the data reported here were not
taken utilizing the time-of-flight system; for this data the low-energy
cutoffs were determined by the stopping power of the fairst detector
(100 microms), A list of the factors by which counts are multiplied to
give millibarns (steradlannl), in the laboratory system, are given in Table 3.
These depend on beam current, target thickness, detector collimator area,

and the deadtime corrections described in Ref., 1.

The data tabulated in this report have been corrected for the effects
of nuclear reactions in the germanium detector, "dead'" layer in the path
of the scattered particles, multiple scattering of the secondary protons
by the AE detectors, energy loss of the scattered particles in the target,
and collimator edge penetration by the scattered particles., It was not
necessary to apply the collimator edge penetration correction to those

data denoted by run numbers (see Table 3) between 4000 and 4050 or to



Table 1,

Low~Energy Cutoffs

Cutoff Reason

62-MeV Incident Protons

Proton ~ 2.0 ox 3.7 MeV TOF "Foldover" or lack of TOF data
Deuteron ~ 2 4 or 4,7 MeV TOF "Foldover" or lack of TOF data
Triton 6 & MeV Mase-3 ambiguity 1n TOF

Helium~3 12.4 MeV TLack of TOF Data

Alpha ~ & .8 or 13.6 MeV Target thickness or lack of TOF data

39-Me¥ Incident Protons

Proton ~ 1,6 MeV TOF Background

Deuteron ~ 3.0 Me¥ TOF Background

Triton 6.4 MeV Mass-3 ambiguity in TOF

Helzium~3 ~ 7 1 oxr 12.5 ¥MeV Mass-3 ambiguity or lack of TOF data
Alpha 4,2 MeV Target thickness

29-MeV Tuncident Pratons

Proton ~ 1.5 MeV TOF Background
Deuteron ~ 2,3 MeV TOF Background

Triton 6.4 MeV Mass-3 ambiguity in TOF
Helzuwn-3 12,4 MeV Lack of TOF data

Alpha ~ 4,0 MeV Target thickness
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Table 2,

Experimental Parameters and Uncertainties

S4Fe Target

Thickness 3.33 £ 0.033 mg/cn®
Nonuniformity + 1.5%
Purity 97.21% (2.79% BCFe)
Beam Energles Run designation Beam Evergy
0100 61 50 = 0.1 MevV
2000 61.89 + 0 1 MeV
4000 61 25 + 0,1 MeV
5000 61.74 + 0,1 MeV
7000 60.86 + 0,1 MeV
6000 38.75 + 0.1 MeV
0000 28.81 £ 0.1 MeV
Collimators Used
Thickness Area(xl 5%) Distance(x1%)
Run designation Material (cm) (cw®) (cm)
0000 Ta 013 0,522 45,8
0100 Ta 0.432 0.522 45,8
2000 N1 0.653 0.183 46.2
4000 NE-102 0.1 0.353 47,0
5000 N1 0,653 0.259 46.2
6000 Ne-102 01 0.353 47.0
7000 N1 0 653 0.265 46.4
Detector Angle + 05 deg
Zero Angle * 0.5 deg
Angular resolution + 1,2 deg
Target Angle t 0 5 deg
Beam Spot Diameter 0.8 em (typical)
Beam Spot Walk * 0.4 cm
Collimator misalignment at chamber center = 0.5 cm
Uncertainty 1in number of protons striking
target * 1%
Uncertainty in dead time measurement + 2%
Uncertainty im various correctiomns to data £ 27
Combined absolute uncertainty * 5% (except 4000 runs)
Combined absolute uncertainty
for 4000 runs + 10%
Combined absolute uncertainty for data with
unusually small cross sectiromns + 10%



Table 3

Iast of Angles, Run Wumbers, and Factors

Lab Angle
(deg) Run Number Factora
62 MeV
12 0123 1.37 (-2)°
15 5016 3.22 (-3)
20 4020 165 (-2)
25 4017 2 93 (~4)
27 5020 3 33 {-4)
30 5007 3 48 [-4)
35 4021 3 57 (-3)
40 5002 9.37 (-4)
&5 4032 2 32 (-3)
45 7000 8 73 (-4)
47 5042 5.67 (-4)
50 5010 5.25 (-4)
55 4025 1.44 (-3)
60 5043 5.32 (-4)
65 5011 179 (~4)
70 5044 7 10 (-4)
75 7100 3.24 (-4)
80 5012 1 33 (-4)
90 4010 1,11 (-4)
100 2070 110 (-4)
110 5015 1.17 (-4)
120 7002 3 75 (~4)
135 4011 7.52 (-5)
160 2067 1.17 (-3)
39 MeV
15 6007 6.77 (-3)
20 6006 1.45 (-3)
30 6001 1,01 (-3)
&7 6005 3.76 (~4)
60 6003 2 77 (-4)
90 6004 2.38 (-4)
120 6010 2 47 (-4)
29 MeV
15 0010 5 19 (-3)
30 0001 5.41 (-&)
60 0014° 3 94 (-4)
60 0004 2.67 (-4)
90 0015¢ 4.68 (=4)
90 0007 3.49 (-4)
125 0017 4.53 (-4)

a)

numbers by which the counts are wultiplied to give laboratory

systems millibarns/steradian for iron. TFor the reaction cross
sections 1u Tables 5 and 6, this factor was multiplied by 1 03
to correct for the 1sotopic impurity

-]
b) read as 1.37 x 10

c)

These runs were used only for proton data, the factor given 1s
based on noxmalizatiomn to the following run.



any of the 40-MeV data since a thin anticoincidence collimator was used
for these data. The corrections are described in reference 1,

The magnitudes of the "tail" correction for nuclear reactions in the
germanium detector and for collimator edge penetration are both dependent
upon the number and spectral distribution of the recorded counts. These
corrections are significant only for protons at scattering angles less than
about 30 deg, where the spectra are dominated by strong elastic scattering,
and the corrections generally fall rapidly with angle within that range
The uncertainty in the correction for collimator penetration 1s taken as
20% of the correction, which 1s approximately proportional to pulse height,
This uncertalnt§ 1s significant only for the 62-MeV data at 12 and 15 deg.,
as shown in the table below. The uncertainty in the reaction tail correc-
ti1on is taken as 25% of the correction, which rises from zerc to 1its
full value between 35 and 45 MeV for the 62-MeV data (between 23 and 29
and 17 and 21 for the 39- and 29-MeV data) and then remains roughly
constant up to the elastic peak  The cross section uncertainty in the
standard correction is tabulated below for the runs in which it is

significant, These uncertainties must be combined with the overall un-

certainties of Table 2 and with statistical uncertainties.

Uncertainty from reaction Uncertainty from collimator
Angle tail correction at 45 MeV edge penetration at 45 MeV
[deg] [mb(ster-Mev) ] [mb(ster-Mev) 1]
62 MeV
12 = 0,93 + 0.28
15 0,38 + 0.37
27 * 0.019
4+
30 + 0.018 39 Mev
15 + 0.46
20 + 0.14
+
30 * 0.016 29 MeV
15 * 0.29
30 + 0,009



A large amount of tail, uncompensated by the standard tail correction,
has been found in the 39 MeV 15- and 20-degree proton data  Presumably
this tail was caused by detector misalignment. To correct for the extra
tail, 0.88 * 0.44 mb/sr/MeV and 0.17 + 0.09 mb/sr/MeV was subtracted from
the 15- and 20-degree data respectively, between the elastic energy and
27 MeV, and a decreasing amount was subtracted in the region betweeun 27 and
17 MeV. This difficulty was discovered and 1ts magnitude estimated by
examination of the number of events with energy below ~ 22 MeV and outside
all proper AE by E regions, in comparison with the magnitude above ~ 22 MeV
of the standard tail correction for protons

Figure 1 shows the proton spectra at 30 degrees from 54Fe bombarded
by protons of the three incident energies, while Figure 2 shows the first
few MeV of excitation for the proton spectrum at 62 MeV. The daifferential
cross sections for the elastic scattering of 62-, 39-, and 29-MeV protons
are listed in Table 4,*and the differential cross sections for excitatiom
by 62-MeV protomns of states in ®%Fe at 1.41-, 2.55-, 2.97-, 3.27-, 3.84-,
4,28-, 4.60-, 4.81-, 6.38-, 7.25-, 8.02-, and 8.25-MeV are listed 1in
Table 5. 1In some cases, in order to obtain the peak cross sections, an
apparent continuum (presumably counsisting of many weakly excited and un-
resolved levels) was subtracted from the data. TFor example, i1n Fig. 2,

a smooth continuum with magnitude varying from 0.2 to 0.3 mb/sr/MeV was
subtracted from the peaks with excitation between 3.5 and 6.0 MeV, The
Q-values listed are those extracted from the experiment and are estimated
to be uncertain by * 0.02 MeV, The levels with lowest excitation are in
good agreement with the previcusly reported level structure in 54Fe, In-

elastic cross sectiouns were not extracted from the data takem with the

*Pables 4-26 are collected at the end of report.



lower energy incident protons since only a few angles were represented

The errors shown 1n all the tables are based entirely on Poisson statistics
and should be used in combination with the combined overall uncertainty,
shown 1n Table 2.

Figure 3 shows the deuteron spectra at 30 degrees for the three
incident energies and Figure & shows the excatation plot of the deterons
observed at 30 deg for imncident 62-MeV protoms. States in 52Fe were ob-
served at 0-, 0.76-, 1.39-, 2.06-, 2.85-, 2.99-, 3.38-, 3.58-, 3.76-, 4.28~,
and 7.34 MeV, 1n good agreement with lower energy (p,d) data4 and with
(P*He,q@) data.5 Dirfferential cross sections for 62 MeV incident protons
are listed in Table 6 for all of these states in 53Fe, The cross sections
for the 2.85~, 2.99-, and 3.38-~, 3.58-, 3.76-MeV groups of states were very
hard to extract and the uncertainties of these levels are % 407% for the
first two and * 20% for the other three. A persistent bump in the (p,d)
cross sectionus i1s observed at 7.1 MeV in 53Fe, but at favorable angles it
15 seen to be complex, perhaps based on rather strongly excited levels at
about 7.05 and 7.25 MeV.

Figure 5 shows the triton spectra at 30 degrees for the three bombard-
ing energles and Figure 6 shows an excitation plot of the first few MeV of
excitation for the tritons observed at 30 degrees for incident 62-MeV
protons. The statistics were too poor at all angles other than 27 and 30
degrees to i1dentify levels, however, several levels were observed in both
the 27- and 30-degree data (and i1n some cases in the 62-MeV 15-degree and
39-MeV 30~degree data). The observed levels are, with Q-value uncertainty
of + 0.04 MeV, 0.0-, 0.85-, 4.43-, 5,37-, 6.1-, 6.44-, and 8.59-MeV.
Figures 7 and 8 show the spectra integrated over angle, for the thresz

1ncident energres, for incident helium-3 and alpha particles, respectively.



The 1utegrals over angle were obtained by using & trapezoindal
quadrature and assuming the cross section at zero degrees was equal to the
cross section at the smallest data angle, and that the cross section at
180 degreses was equal to the cross section at the largest angle at which
data was obtaived. The breadths of the low-energy alphe peaks are some-
what misleading because the energy of the peak changes approximately 2 MeV
between forward and backward angles.

Tables 7, 8, and 9 list binned laboratory cross sections integrated
over angle for each particle type for 62-,39-, and 29-MeV proton bombard-
ment, respectively, in units of mallibarns/MeV, the energy listed is for
the lower edge of each bin. Table 10 shows the energy integrated labora-
tory cross section in units of millibarns/steradian, and the average
energies in MeV, at each angle Ffor the three incident enexrgies used,

This table also lists the low-energy cutoffs for the data from each angle.
The total cross sections 1n millibarns, average energies in MeV, and
average forward momenta in MeV/c, are listed im Table 11 for each imcadent
energy. The secondary protom cross sections listed do not include the
elastic scattering cross sections, while the cross sections for the other
secondary particles anclude all observed eveunts.

Tables 12 through 16 list for each angle the laboratory cross section
for proton, deuteron, triton, helium-3, and alpha particle production from
62-MeV incident protons on 5%Fe, averaged over ~ 0.4-MeV wide bins below
7 MeV {10 MeV for helium particleg) and ~ 1-MeV wide bins elsewhere, 1im
units of mllllbarns(steradlan)(Mev)"l. The bin energies listed are for
the center of the bins, Tables 17-21 and Tables 22-26 l1ast the above cross
sections for 38.8-MeV apd 28.8-MeV incident protoms, respectively. All

cross sections are listed for energies above the cutoffs shown on Table 9.
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The secondary particle spectra in these tables often show a local effect
at the energy corresponding to stopping of the incident particle im the
nickel foil which covered the germanium detector. The effect 1s exag-
gerated or hidden depending on the precision of the gain measurement in
the second (500 m) silicon detector. It appears at about 9, 12, and 15
MeV for incident protons, deuterons, and tritons, and,at about 33 and 35
MeV for ®He and *He, The total number of recorded counts 1s not affected.
The data in this report for incident 60-MeV protons supersedes that
on 54Fe which 1s 1n Ref. 1 (ORNL-4274). The reanalysis typically found
more events, and the foil thicknesses, ete., were remeasured. Integral
cross sections rose by an average of 7%; the cross sections for individual

levels by somewhat less.
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Table 4 S4Fe(p,p)°%Fe

Elastic Scattering

C M.Angle
(deg)

Cross Section
C. M.
(mb/sT)

Statistical Cross Section
Uncertainty C.M.Angle c. M.
% (deg) (mb/sr)

Statistical
Uncertainty
(+ %)

62-MeV Tancident Protons

12.3
15 4
25.4
27 .4
30.5
35.7
40.7
45.7
47,7
50.8
55.9
60.9
65,9
7L.0
76.0
81.1
91.1
101.1
111 1
121.0
135.8

4011.5
2183.9
46.2
51.3
85.2
79.1
43.1
13 8
9.17
8 49
7.05
4 93
2.33
1.47
1.49
091
0 16
0.12
0.0%
0.018
0.010

38.8-MeV Incident Protons

MEHEHOOOOD
[
HEMPDOM e

0.1 15.3 3114,
0.1 20,3 953.2
0.3 30 5 31.4
0.2 47 7 68.1
01 60.9 13.0
0.4 91.1 1.82
04 121.0 0 56
0.4

0.7

0.7

0.7

10

0.8

2.1

1.4 28,8-MeV Incident Protous
12

2.7 15.3 3022.7
9.9 30.4 21.8%
3.6 60.9 8.3
15.3 91.1 4 5
9.1 125.9 2.05

HO OO
LI ) L . ]
Lo i =



Table 5. S5%Te(p,p')¥4Fe
62-MeV Protons Incident

Cross Sectiom Cross Section Cross Section
C.M Angle C. M. Uncertainty C M Angle C M. Uncertainty C.M.Angle C M Uncertainty
(deg) (mb/sr) (= % (deg) (mb/sr) (= % (deg) (mb/sr) (%
1.41 MeV Level 2 55 MeV Level (cont ) 3.27 MeV Level {cont )
12.3 7.1 7 81.0 0.014 11 60.9 0.068 12
15.4 7.5 2 91,0 0.0042 31 65.9 0 046 9
25.4 4,20 1 111 1 0.0021 25 71.0 0 045 19
27.4 3.77 1 8l.1 0.021 9
30.5 2 17 1 2,97 MeV Level
. 2 .
Zg.; ?,gg 12 12 3 7.9 6 3.84 MeV Level

45.7 1.57 9 15 &4 5.6 3 12.3 0.91 24
47.7 1.08 5 25,4 2 11 2 15 4 0.77 11
50 8 0.72 3 27 4 1.73 1 27 4 1.03 2
55.9 0.37 4 30.5 0.76 3 30.5 103 2
60.9 0.36 4 35 7 0.25 19 35.7 0.44 9
65.0 0.31 9 40,7 0.96 3 40 7 0.46 5
71.0 0‘174 7 45 7 0.96 4 47.7 0.190 7
76.0 0.107 6 47 7 0.74 3 50.8 0.126 9
81.1 0.063 5 50.8 0.46 4 55.9 0.086 11
91 1 0.049 5 55.9 0.17 7 60,9 0.075 11
111.1 0.0088 12 60.9 0.200 6 65.9 0.074 6
* ) 18

121.0 0.010 20 gi.g 0.196 3 71,0 0.038
135 8 0.0016 95 . 0.122 8 76.1 0.036 14
81 0 0.054 5 811 0.031 9

2.55 MeV Level 91 0 0.016 12
15.4 0.66 10 111.1 0.0062 19 4 28 MeV Level
25.4 0.59 5 15 & 0 54 16
27.4 0.70 2 3.27 MeV Level 27.4 0.46 5
30.5 0.73 2 12 3 1.13 21 305 0.46 5
35.7 0.36 11 15.4 0.9 23 35.7 0.21 20
40,7 0.58 4 25.4 0.29 10 40 7 0.29 9
45 7 0.44 6 27.4 0 62 5 47 7 0 098 14
47,7 0.31 4 30.5 0 44 4 50 8 0.082 14
50.8 0.214 6 35 7 0.18 23 55.9 0 049 20
55.9 0.10 10 40,7 0.24 10 60.9 0 035 27
60.9 0.10 8 47.7 0 13 8 65.9 0.025 17
65.9 0.048 6 50.8 0.14 9 81.1 0.014 50
71.0 0.028 17 55 9 0.047 7

{(continued on mnext page)
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Table 5, {continued)

Cross Sectiom Cross Section Cross Section
C M Angle C. M, Uncertainty C M.Angle C u Uncertainty C M.Angle c M. Uncertainty
(deg) (mb/sr) (£ %) (deg) (mb/sr) (£ %) (deg) (mb/st) (%)
4,60 MeV Level 6.38 MeV Level 8.02 MeV Level
15.4 0 46 19 12,3 3 04 10 12.3 0 64 34
25 5 0.43 8 15.4 340 4 15 4 0.62 19
27.5 0.13 13 25.5 314 2 25 5 0.30 10
30.5 0.058 28 27.5 3 69 1 27 5 0 49 6
35 7 0.060 58 30.5 3.10 1 30.5 0.35 7
40 7 0.11 19 35.7 1.18 6 35 7 0.14 29
47.7 0.039 31 40,7 0.75 5 40 7 0.062 39
50 8 0.019 &4ty 47.7 0.63 4 47 7 0.024 60
66.0 0.018 22 50.8 0.66 4 50.8 0.088 18
71.0 0.011 54 55 9 0.31 5 55.9 0.015 75
61.0 0 28 6 61.0 0.054 21
4,81 MeV Level 66 0 0,24 A 66 0 0,025 24
71.0 0 1%0 9
12.3 078 31 76.1 0 126 8 8.52 MeV Level
15.4 1.65 7 81 1 0.075 6
25.4 1.23 10 91.2 0.016 20 25 5 0.57 6
27.4 175 2 111'1 * 27.5 0.74 3
30.5 1.46 2 y 0 0094 13 30 5 0.61 5
* 135 8 0 0029 21
35.7 0 54 10 35 7 0.26 18
40.7 0.34 10 40 7 0 17 21
47.7 0.25 8 7.25 MeV Level 47 8 0.10 22
50.8 0.23 8 12 3 0.75 30 50 8 0.13 14
55.9 0 090 25 25.5 0.44 8 55 ¢ 0.046 98
60,9 0.078 35 27.5 0 86 4 60.9 0.079 19
65 9 0.054 25 30 5 0.71 5 71.0 0.028 36
8.1 0 035 10 35.7 0.24 23 76 1 0.020 29
40,7 0.26 14
47 7 0.25 10
50 8 0.17 11
55,9 0 075 16

66.0 0.026 31

£z



Table 6. S*Fe(p,d)"%Fe
62-MeV Incident Protons

Cross Section Cross Section Cross Section
C M Angle C. M, Uncertainty C.M Angle cC M Uncertainty C M.Angle C. M. Uncertainty
(deg) (mb/sr) %) (deg) (mb/sr) (£ %) (deg) (mb/sr) £ %)
Ground Stata 0 76 MeV Level 2.85 MeV Level
(@ = -11.30 MeV)
12.5 4.2 6 41,1 0.019 23 12.5 0,44 42
15,5 4 11 3 48,2 0.0061 30 15.5 0.68 40
20,5 2.5 10 61.5 0.0046 40 20.5 0.30 40
25 7 2.15 1 66.5 0.0037 24 25 7 0.24 40
27 7 191 1 27.7 0 12 40
30.8 1.70 1 1.39 MeV Level 30 8 0.12 40
36.0 1.01 4 36.0 0 081 43
41,1 1.07 3 41 1 0.164 40
46,2 0.68 10 it 9.002 22 48.2 0 039 42
48.2 0.59 3 30.8 0.061 51.3 0.046 42
51 3 0 54 3 i1 0 034 8 56,4 0.020 43
56,4 0.35 3 is o 0.012 %g 61,5 0 036 42
61.4 0.35 4 : ' 66.5 0 020 42
51,3 0.030 14
66.5 0.24 3 sen 0 0099 7L.6 0 019 45
71.6 0.16 7 : 33 76.6 0 018 43
76.6 0.17 4
91 8 0.035 6 2.06 MeV Level 2.99 MeV Level
101.7 0.029 20
111.6 0.013 10 12.5 0 11 34
121.0 0 0067 23 27.7 0 023 15 12 5 0.51 45
136.3 0.0017 22 30,8 0.010 7 15 5 0 57 42
41.1 0 022 21 20.5 0,64 40
0.76 MeV Level 48 2 0.0046 42 25 7 0.14 40
51,3 0.0075 29 27 7 0 15 40
12.5 0 12 40 66,5 0 001 &b 30 8 0 054 45
36.0 0 062 50
15 5 0 14 15
41 1 0,069 50
20.5 0.14 13
48.2 0.040 43
25.7 0.12 5 .
27 7 51 3 0 026 43
0.056 8 15 o
30.8 0 042 9 56.4 0.0
: 61.5 0.017 45
66.5 0.020 43
71.6 0 0057 50
76.6 0.0039 50

{continued on next page)
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Table 6. {continued)

Cross Section Cross Section Cross Section
C.M.Angle C. M, Uncertainty C.M Angle I Uncertainty C.M.Angle C M Uncertainty
(deg) (mb/sr) (£ %) (deg) (mb/sr) (£ %) {(deg) (mb/sT) (£ %)
3.38 MeV Level 3,76 MeV Level 7.34 MeV Level
12.3 122 25 12.4 0.22 30 12.4 0.56 23
15.5 1.44 20 15.5 0.08 38 15.5 0.79 8
20.5 0.48 20 27.8 0.026 30 20.5 011 28
27.7 0.55 20 30.8 0 019 36 27 7 0.19 7
30 8 0.44 20 41 1 0.035 35 30.8 011 11
41.1 0.20 25 48 2 0.030 35 48.2 0.027 32
48.2 0.098 50 51.3 0 012 38 51.3 0.039 20
51.3 0.15 20 56.4 0.015 30 56.4 0 025 25
56 &4 0 058 23 61.5 0,012 36 61.5 0 023 26
61.3 0.051 23 71.6 0.010 30 66 5 0.019 17
66.5 0.063 20 76.6 0.008 38 71 6 0 018 30
71.6 0.034 23 76,6 0 009 36
76.6 0.028 23 4,28 MeV Level
3 58 MeV Level
12.4 1.79 9
15,5 2 20 3
12.4 0.41 30 20.5 0.98 10
15.5 0.26 30 25,7 1.05 10
20.5 0 12 30 27.7 0.96 2
27.7 0.073 25 30.8 073 3
30.8 0.046 25 36 1 0.49 7
41,1 0.035 36 41 1 0.50 5
48.2 0.071 45 48.2 0 32 4
51.3 0.058 22 51.3 0.30 4
56 &4 0.033 30 56 4 0.190 6
6L.5 0 038 30 61.5 0 200 &
66.5 0.022 25 66.5 0.140 &
71.6 0.035 30 71.6 0.135 8
76 6 0 024 30 76 6 0.091 7
91 8 0.027 8
111.7 0 015 ]
136.3 0.0029 20

Se



Table 7. Angle-Integrated Cross Sections from 62 MeV

Bin Energya Cross Section Error Bin Energya Cross Section Error Bin Energya Cross Section Error
(MeV) (mb/MeV) {mb/MaV) {MeV) {mb/MeV) (mb/MeV) (MeV) (mb/MeV) {mb/MeV)
Proton Proton (continued) Deuteron (continued)
1.66 6l 6 12 44,00 9 42 0 06 20.00 1 45 0.02
2.06 89.4 1.2 46.00 8.50 0.06 22,00 1 40 0.02
2 47 120.0 11 48,00 771 0 06 24.00 1 33 0.02
2 88 159.3 1.3 50.00 7.00 0.05 26.00 1.28 0.02
3.28 191 0 1.4 52 00 7.01 0.05 28.00 1 26 0 02
3.69 185 4 0.9 54.00 6.92 0.05 30,00 1.23 0.02
4,10 185.5 0.7 56,00 5.40 0 05 32.00 117 0 02
4 51 181.9 0.7 58 00 5 92 0 06 34,00 1.17 0 02
4,91 174 4 0.7 60.00 7.86 0.16 36,00 1 27 0.02
5.32 163.6 0.7 60 53 38.00 1 31 0 02
573 150.6 0.7 40,00 1.35 0.02
6.14 138.4 0.6 42.00 1.61 0 02
6.54 1247 0.6 Deuteron 44.00 1 9% 0.03
6.95 107.0 0.2 2 43 0.82 011 46,00 185 0 03
7.97 86.3 0.2 2 83 1,21 0.12 48 00 153 0.02
8.99 59.8 0.2 3.23 1.80 0.1 50 00 0.98 0.02
10 01 42.0 0.1 3 63 2 53 0.17 52,00
11 02 34.0 0.1 4,03 3.33 0.19
12,04 28 3 0.1 4,43 3.58 6.20
13 06 24,2 0.1 4,83 3 59 0.14 Triton
14,08 21 3 0.1 5,23 379 0.10 6.31 0.38 0.11
15 10 19 5 0.1 5.63 3.91 0.11 6 71 0.369 0 013
16 12 17.7 0.1 6 03 4 04 0.11 771 0.358 0.012
17,13 16 5 01 6.43 3.92 0.10 8.71 0.350 0.012
18.15 15.5 0.1 6.83 3.70 0.04 9.71 0 345 0.013
20 00 14.2 0.1 7.83 3.33 0 04 10.71 0.311 0.012
22 00 13.4 0.1 8 83 3.09 0 04 11 71 0.306 0 013
24,00 12.6 0.1 9.83 2.80 0 04 12 71 0.281 0.011
26.00 12.0 0.1 10 83 2 68 0.03 13.70 0.272 0 011
28,00 11.5 0.1 11.83 2 42 0 03 14 70 0.242 0 010
30.00 11.0 0.1 12.83 2 01 0.03 15,70 0.226 ¢.010
32.00 105 0.1 13.83 181 0 03 16,70 0.215 0.011
34,00 10.3 01 14 83 172 0 03 17.70 0.192 0 010
36.00 10.1 0.1 15 84 1 63 0.03 18.70 0.177 0 008
38.00 9.9 0.1 16,84 1 58 0.03 20,00 0.172 0 007
40,00 10.2 0.1 17 84 1 53 0.03 22 00 0.147 0.006
42,00 10.1 0.1 18,84 149 0.03 24,00 0.151 0.006

(continued on next page)
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Table

7 {continued}

1z

Bin Energya Cross Section Error Bin Energya Cross Section Error Bin Energya Cross Section Error
(MeV) (mb/MeV) {mb/MeV) (MeV) (mb /MeV) (mb/MeV) (MeV) (mb/MeV) (mb/MeV)
Triton {continued) Yelium-3 {continued) Alpha (coutinuved
26.00 0,157 0.007 32,00 9.202 0.006 24 DO 0 805 0 019
28 ¢0 0.148 0,007 34 00 0.151 0.066 26 00 0.618 g 015
30,00 0.130 6,006 36.00 0 140 0 006 28.00 0 570 0.017
32.00 0.135 0.006 38.00 0,135 0 006 30 00 0.465 0 014
34.00 0,144 0.007 40 00 0 122 0 006 32.00 0.373 0 013
36.00 0.129 0.006 42,00 0.134 0.007 34,00 0 325 6.012
38 00 a.100 0,005 44 Q0 0.127 0.007 36 00 ¢ 300 ¢.011
49,00 0,055 0,005 46,00 0.046 0.005 38.00 g 233 G.010
H2.00 0,023 0.003 48,00 0.001 0.400 4G.00 {.260 0.010
44,00 0,044 0.005 50,00 42,00 0.173 0 609
46.00 0.003 0.001 44,00 .166 0,010
48.00 0.0 Aloha 46,00 0,141 0.010
~=Ba 48,00 0.103 0.008
Helium-3 4,92 4,14 0.24 50,00 0 074 0 007
—_— 5,33 5.48 0 24 52.00 0 032 0,005
7.26 0.30 0.10 5.73 7.72 0.29 54.00 g 012 ¢ 003
7.67 0.37 0.11 & 13 4.97 0,33 56 00 3,008 $.003
g o7 0,31 0.08 5,53 12,72 0 37 58 Q0
8.48 0.38 0.09 6.93 15,45 0 39
8.89 0.45 0.10 7.33 17 29 0.41
9.29 0.47 0.10 773 18.66 0.44
9.70 0 53 .05 3.13 19,69 0.45
10,72 0 5% 0.05 8 53 19,64 0.45
11 74 0.48 0.04 g 93 19 44 0 45
12,76 ¢ 413 0.013 g 33 ig8 83 0 44
13.78 0 320 0.013 9.73 16,53 ¢ 18
14,79 0.330 0.011 10.73 13,64 €.15
15.81 0.316 0.012 11.73 10.55 0.15
16,83 0 299 g.011 12,73 7.80 0.13
17.85 0.291 0.012 13.73 5.7Q € 08
18.87 8.272 0.010 14.73 4 10 €.05 2) Bin energy listed i1s the low-energy edge
20,00 0.240 0.007 15,73 3.16 €.05 of the bin, The highest bin emergy listed
22.00 0.215 O 007 18,73 2.47 G 04 18 the upper edge of the last bim
24,00 0.210 0 Q07 17.73 2,11 0.04
26,00 0,199 0 007 18 73 1 63 003
28.00 0 181 0.006 20.00 1 30 0.02
30,00 0.183 0.006 22.00 0,962 ¢ 020



Table 8, Angle~Integrated Cross Sections from 38.8 MeV

Bin Energya Cross Section  Frror Bin Energya Cross Section  Error Ban Energya Cross Section  Ervor
(MeV) (mb /MeV) (mb/MeV) (MaV) (mb/MeV) {mb/MeV) (MeV) (mb/Me¥) (mb/MeV)
Proton Deuteron Triton

1.56 FLUR] 0.8 2.96 1,10 0 1t 6.28 021 0.05
1.96 107.7 10 3.35 1 64 0.12 6.68 0,163 0.012
2,36 150.4 1.2 3,75 2 01 0.13 7.68 0.174 0 012
2.76 185.4 1.3 415 2 43 0.14 8 &7 0,200 g 013
3,15 198.3 13 4 .55 2 71 .14 9.66 G.174 g 012
3.55 207.0 14 &,9% 2.83 g iz 13.66 0.192 0.012
3,95 215.5 1.1 5.34 2.76 0.12 11.65 0 184 0,012
4,35 206,0 1.1 5.74 2.71 0.12 12.64 0.159 0.011
& 74 197.4 1.0 6.13 2 68 0.12 13.64 0,212 0 013
3.14 185.2 1.0 6.53 2.41 0.11 14 63 0.160 g 012
5.54 176.2 1.0 6,93 2 50 0 05 15 &2 0.226 ¢ 013
5.94 153.3 0.9 7.92 2 30 0 G4 16,82 0.127 0.010
6.33 138 & 0.9 8.92 2,07 0.04 17.61 0.106 0 008
6.73 109,4 0.4 9.91 2.06 0.04 18.60 0.040 0. 005
7 72 83.2 0.3 10 90 2,00 0.04 20 00 0.115 0,007
8.72 59.0 0.2 11.%0 1.95 0.04 22 00 0.1286 0 607
§.71 42,6 G.2 12 89 185 0 04 24 00 0.002 0 00l
10,70 32.2 0.2 13 88 1 74 0.04 26.00 0.001 0 001
11,70 25,90 0.15 14.88 1 63 0 04 27 02

12,89 22.06 0.14 15.87 1 63 0 04

13.68 18.50 0.13 16.86 1.57 0.04

14,68 17.19 0.12 17.88 1.57 6.04

15 67 15,71 G.i1 18,85 1,98 0 04

16,66 15 06 ¢, 11 20,00 1,78 0.03

17.66 14.86 0.11 22.00 3.07 0.04

18.63 14 29 0.09 24,00 1.95 g 03

20,00 13.37 0.07 26.00 3.26 0.04

22.00 12.40 0.07 28 (O 0.054 0 005

24,00 11,16 0.07 28,76

26.00 9.92 0,10

28.00 9.17 .11

30.00 10,15 g.11

32,00 8.80 g.11

34 Q0 11.33 0.11

36.00 13.59 0.14

continued ou next page
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Table 8 (continued)

Bin Energya Cross Section

Exror Bin Energya Crogss Section Exrxor Ban Energya Cross Section Errorx
(MeV) {mb/MeV) (mb/MeV} (MeV) (mb/Me¥) (mb/MeV) (MeV) (mb/MeV) (mb/MeV)
Helium-3 Alpha
12,24 1.93 0.07 4.40 2.06 0.19
13.24 1.02 0.03 4,79 2.84 0.16
14,23 0.78 0 03 519 4,39 0.20
15.22 0.65 0.02 5.59 6.6 0.2
16.22 0.53 0.02 5.99 9.3 0.3
17.21 0 44 0.02 6 38 11.9 0.3
18,20 0.373 0 013 6.78 14.4 04
20 00 0.430 0 013 7.18 16.9 04
22,00 0 264 0.010 7 58 18 8 0.4
24,00 0 145 0.008 7.97 16 5 04
26.00 0 024 0 004 8.37 19.9 0.4
28 00 0.002 0 001 8.77 19.3 0.4
30.00 9 16 18 2 0.4
9.56 16 6 0.3
9.96 14.4 0.1
10.95 10.0 c.1
11,95 6.44 0.08
12 94 4,00 0.06
13 93 2 49 0 04
14 93 1.84 0.04
15,92 1.48 0.04
16.91 L.21 0,03
17.91 1,03 0.03
18,90 0.85 0.02
20.00 0.703 0.017
22.00 0 576 0,015
24.00 0.485 0.014
26,00 0 407 0 013
28,00 0 260 0.010
30.00 0.139 0.008
32 00 0.057 0,005
34 Q0 0.044 0.007
35,03
a)

Bin energy listed 1s the low-eunergy edge of the bin  The highest bin energy listed 1s the upper edge of the last bin,

&3

-



Table 9. Angle~Integrated Cross Sections from 28 8 MeV

Bin Energya Cross Sectzon  Ervor Bin Energya Cross Section  Error Bin Euergya Cross Section  Error
{Me¥) {mb/MeV) {mb/Ma¥) {(MeV) {mb/Me¥) {mb/MeV} (HeV) {mb/MeV) {wb/MeV)
Proton Deuteron Heliuom-3
1,69 58.7 0.9 2.53 g 78 g 10 12.50 0.19 .04
2,08 80.6 0.9 2.95 0.67 0.08 13 50 8.137 G.QL3
2,50 109.4 1.0 3 36 0 95 0.1¢ 14 50 0.078 0.010
2,90 168.3 1.3 376 1,49 0-12 15 51 0.006 0 002
3.30 193 8 1.4 4 16 1 87 ¢ 13 16.51 0.007 0 Q05

3.71 202.6 1.4 4,57 1 97 013 17 52
4 11 210.7 1.4 4,97 1.87 0 12 Alpha
4,52 208 8 1.4 5 37 1.88 0 12 22phe
4 92 200 2 l4a 5 78 2 13 013 4,10 105 0.11
5 32 139 © 1.3 6.18 2,04 0.13 4.50 157 0,13
5.73 171.9 1.3 6 58 1.87 0 10 4,90 2 44 0,16
6.13 154,6 1.2 & 99 1.78 0 05 5 30 3.62 2.19
6.53 130.8 0.9 8,00 1.77 0 05 5.70 5 11 0,22
6.94 109.9 0.4 9.01 1.986 0.05 6 11 7 41 0.27
7 95 7%.4 0.3 10.01 1.8% .03 6.51 2.88 g 30
8 96 5¢.6 8.3 11,02 1354 O 05 6.91 12 31 0 34
9 95 43 3 3.3 12 03 1.98 0065 7 31 14,98 0.37
10,97 3z 3 0,2 13.04 & 13 .07 7.71 16.23 .38
11,98 26 4 Gg.2 14,03 2 92 0.086 8,12 16,55 0.38
12 99 22 2 0.2 15.08 1.07 0.04 8.52 15 82 o 37
14 00 19.1 0.2 16,07 2.76 0.06 8.92 15 03 .35
15.01 17 4 0.2 17.08 5 43 0.08 9 32 14,13 0,34
16.02 15 7 0.2 18,09 0,143 0 04 9 72 11.58 0.13
17.03 153 0.2 19,20 10 73 8.27 0.10
18,04 14 1 0.1 11 73 6.08 0 09
20.00 15.0 0.1 Iraton 12.74 4.18 0.07
22,00 13 8 0.1 6 46 017 0 04 13.74 2,62 0.06
24,00 13.5 0.1 6.86 0 119 0,012 14 75 198 0.05 ,
26,00 12 4 0.1 7.87 0 143 0.014 15 75 1.45 0 04
27.83 g8 87 0 056 0.00¢ 16,76 129 0,04
9,88 0 083 0.011 17 76 1.01 0 04
10.88 0 135 0.014 18 77 0.75 0 03
11 89 6,158 0.014 20.00 0.458 0.017
12.89 0.1456 0,018 22 00 0,205 0.011
13 90 0.019 0.0G7 24,00 0 081 0.007
14 90 26.00 {0,003 0.003
27 02

a)

Bin energy listed 1s the low-energy edge of the bin. The highest bin energy listed is the upper edge of the last binm.
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Table 10 Tnergy Tntegrated Differential Cross Sections

and Average Energies for 5%Fe

Proton” Deuteron Triton Helium~3 Alpha
Angle o & Acd P oo ot a’ B coid a % o T ocos’ o % pe° T ocos’ o % A ®  coE’
deg {&b/sr) (Ma¥) {(Me¥) mb/sx}y  (MeV) (MeV) {mb/sT} {Mev)y ({Ma¥} {mbisr} (V) (MeV) {wbfsr) (3e¥} (Mo}
62-MeV Protens Incident
12 4705425 286 186 336207 356 481 2462018 271 637 289020 326 1243 196#05 185 737
15 3882+11 280 369 342203 350 479 252 %009 263 634 284010 317 12 32 91402 26 1 13 62
20 283 %02 33 489 222+005 259 647 260006 309 1258 178x035 168 748
27 20603 237 24D 19 6 £ 0,1 30.5 4.79 180035 247 63 2034003 229 1239 180x01 162 674
30 2181 %03 234 3 Gh 180£01 297 4 59 1715002 239 634 182%0 03 203 12 33 70005 2349 13 83
3 WL ELE 201 34 63202 291 489 1465006 230 647 158 %005 282 1259 16,6 %0 2 153 7 48
45 18704 178 170 2291 251 4 66 1162003 210 641 1412004 23 7 7.26 6.8 %0 2 5.5 ¥ 42
47 1873 %03 178 %15 110201 249 393 09002 21 638 104% 2002 263 1241 W& TE31L 150 328
30 WAL X023 184 364 2401 330 479 093002 208 &3 0952002 258 12 33 4 B4k 005 21 2 13 &3
55 67203 LE 200 &§3%0: 0086 261 4 89 807002 191 642 1033004 21 6 728 12801 139 7 4ag
60 I358£03 i4a 15 §072 006 223 245 Q635092 193 635 G a4 & Q02 %4 1241 127241 128 495
65 13102 l&7 385 675k 0,04 217 480 0573001 185 635 0 6L %0 0% 238 12 35 3128002 208 1365
76 121303 120 165 621k 097 198 265 0512002 182 6 36 048 £ 0 02 231 1242 115%01 120 501
75 g8 @x03 128 374 5824004 302 489 04500, 176 64 046 % 0 0L 22 7 12 48 25003 207 13 78
80 %4 0%01 118 365 L 695003 186 4 8BS 037001 166 635 038 %001 218 12 45 218002 201 1375
90 846201 11 370 354002 160 & 85 03 £00L 145 640 029 20 QL 208 12 50 163+ 0 0L 194 13 85
100 102 5 % 0.3 22 16868 346006 134 275 022000 b 662 0 40 % 0.02 16 3 779 WEaD 1 10 6 5.09
110 71201 21 376 246002 139 4 96 01820001 135 646 0 166% Q.004 1% 8 12 &3 10800l 188 13 93
120 9% 2+ 0 2 74 171 2745003 114 241 017£001 1286 642 0 145k D 007 18 8 12 49 9 53% 0 06 97 4 85
135 67.1x01%1 81 370 1914801 102 590 018 £090L 117 B4 0.127% 0,003 18 & 12 5% 07001 177 1371
60 8535203 &7 150 T38Eo0s o 23F 0w+ 06L 111 64D 0258 O 017 12 8 7 25 9,88 0 11 g1 4350

a) does vot ineclude alastic scattering
b)

c)

these uncertalntles arve statisticsl only

average eaergy

d} low-energy cutoff (continved on next page)
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Tabla 17 {combinued)

#

Froton Peuteron Triton Helium-3 Alpha
Lab =
fngle o = 5 ¥ ogor’ e o & a0 F o ogor® o i a0 b cog® o % g F oo’
dag {mbisp} {MeV) (Hel) (mb/er)  (Ma¥y  (MeV) fmhfar} (Ma¥}  {HaV} (ks HeV) (M) {mb/ar} {(Me¥) {MeV)
38 8 Me¥ Protons Incident
15 2308+£13 178 179 162403 204 478 093008 157 &30 302 &0 12 181 1226 148 o023 133 4 27
20 1996205 153 179 17 5402 203 298 108£004 169 631 22T+ 006 17 2 715 139 £02 127 442
3B 1881204 332 159 123201 122 338 Q2803 Y 620 155 4& 005 177 %226 123 £#981 1286 715
4% 138,63 02 123 3 &3 5 8 005 172 447 34L& 001 Y 82 1319 20 g2 is 2 FIL i1 3 0l 12T o3&
60 1338202 ¢9 158 4 &0 004 &9 238 024 £ 000 130 526 Q6% % G g1 164 1227 W0z 201 W7 457
90 76,8 O 1L 23 31 2 36k O 02 13,2 4 93 QI0ZE 0005 124 & a7 031 &£003 16 4 12 38 64 001 18 2 13 88
126 WL ags92 66 140 185002 102 184 Q0632 0004 114 643 D313 0007 133 12 40 8290405 88 38
28 8 Ma¥ Frotons Tacidsnt
15 238 3% 22 Zsl Gakk O 128 331 95 L0058 118 642 019 & ¢ 03 3% 1248 132 203 116 & 51
30 We2zx03 W1 172 B85k 007 137 2 5% 016 % 00T 101 & 46 0 083% 0 007 14 1 125 111 201 114 389
60 118202 g4 191 290003 114 297 0073: 0004 98 648 a032¢ 0 003 14 0 12 51 B43 4005 W04 412
St 12 1 x( 2 i1 1351 1.655 002 99 227 Q 04020 004 25 4 354 4 018+0 003 i3k 12 73 §13 2008 64 4,33
125 8802 83 14l G993k 002 88 228 O GLe:0 003 27 648 O (03x0 00L i3z 12 52 64F 2005 88 & 07

a) doas not include elastlc gpattaring

b}
o)

these uncertainbiss are statistleal only
avgrage energy
£ low-enargy outoff

£¢



3k

Table 11. Total Cross Sections — S%Fe
_ . Lower Energy
ot Ao E pe Limit
Particle {(mb) (MeV) (MeV) (MeV)

62-MeV Incident Protons

Proton” 1670. + 1.6 14.1 51. 1.66
Deuteron 87.3 £ 0.3 23.4 151, 2.43
Triton 6.92 £ 0,07 20.3 181. 6.32
Helium-3 9.55 £ 0,14 22.1 164, 7.26
Alpha 14,5 % 0.6 12,1 51. 4,93
38.8-MeV Incident Protons
a
Proton 1542, 2. 9.5 31.4 1.56
Deuteron 54,5 % 0.3 15,9 121, 2.96
Triton 2.69 £ 0.05 14.1 161. 6.28
Helium-3 7.7 0,1 16.6 155. 12.24
Alpha 120.7 * 0.5 10,3 51. 4,40
28.8-MeV Incident Protons
Proton” 1409  * 2.0 8.1 26.5 1.69
Deuteron 34,7 % 0.2 11.8 106. 2.54
Tritomn 0,93 £+ 0,04 10.4 142, 6.46
Helium-3 0.42 + 0.04 13.8 200, 12.49
Alpha 95.9 * 0.5 9.9 51.5 4,10

2) does not 1include elastic scattering



Table 12
PROTCON FROM A = 54 BOMBARDED BY 52 MEV. PRDTONS.

L2 BEG = RUN 123 15 DEG - RUN 5016 27 DEG - RUN 5020 30 DEG — RUN 5007 35 BEG ~ RUN 4021
ENERGY  SIGMA ERROR ENERGY SIGHA ERRDR ENERGY  SIGMA ERROR ENERGY SIGMA ERRDR ENERGY  SIGHA ERRDR
[MEV) {HB/SR-HEV} { MEV} [MB/SR-HEV) (MEY) [MB/SR=-MEV) {HEV) LHB/SR-MEV) {MEV} (MB/SR—HEV)
2.03 5 01 0.41 2.87 16.22 0.36 257 780 0.08 3.82 15.22 0.12 252 TIT 0.23
2.43  5.63 0.4% 4427 1701 0.37 2.97 10.50 0.09 4.22 16 17 0.12 2 92 2 53 0.29
2.83 8461 054 Labt 16494 0.37 3 37 14.03 0.11 4eb2 16440 0.12 3.33 14 25 0.31
3.23 14.24 0.70 S5.06 17.05 0 37 3.77  l4.29 0.11 502 14.3%9 0.12 3.74 15.08 0.32
J.65 14 82 0.71 5 46 1T.07 0 37 4+ 17T 15.40 0.11 5.42 154681 D.12 4.15 15 40 0.32
4.04 15.07 0.72 5.86 16.15 0.356 4257 15.53 0.11 5.82 15.14 0.11 4.56 15 91 0.33
4eb4 16497  0.76 6.26 16.10 0.36 4e97 15.47 0.l1 6 22 14 72 0.11 4.96 15.28 0 32
4.8¢ 18.18 0.79 6466  15.90 0.36 5.37 15.17  0.11 6.61 14.03 0 11 S 37 15.44 0.33
5.24 16.42 0.75 Te36 14,37 0.22 5.77 14.37 011 T+.31 12.29 0 O7 5.78 14.23 0.31
5 64 17 02 0,76 8.36 12.51 0.20 6.17 13.52 0.11 8.31 10.21 0.06 6419 14.03  0.31
5.06 15 82 0.74 9.35 10.13 0.18 6.57 12.94 0.10 9.31 T.74 0.05 6.59 13.31 0.30
b.44 14 82 0,71 10.35 8 14 0.16 7.27 11.08 0.06 10.31 S.46 0.04 ¥ 31 11.7¢ 0 18
T-14 15.20 0 %456 11.35 T4l G.15 8.27 9,26 Q.08 11.31 4a0% Q.04 8.32 10.59 0. 17
8.15 12.72 0.42 12.35 6.96 0.13 926 T.42 0 05 12.31 4.2 0 04 9.3% & 55 0,13
9.15 10.1l6 0.37 13.35 6 46 0.14% 10256 5.22 0.04 13.30 3.75 Q.04 10.36 %4.28 0 11
10.15 9.19 0.35 14.34  6.14 0.14 11.26 4 27 0.0% 14 30  3.3% 0.03 11.38 3.85 0.10
il.14 8 65 O 3% 15.34  6.04 0.14 12.26 3.59 0.03 15.30 3.13 0,03 12.40¢ 3.32 Q.10
12.16 8.09 0.33 lé.34 6.05 O.14% 13.26  3.27 0.02 16 30 2.94 0.03 13 41 2.98 0 09
13 16 T.86 0,33 17.34 5.79 0.l% 14 26 3,00 0.03 17 30 2.75 0.02 l4.43 2.866 0.09
14.16 7.03 0.31 18.33 S.77 0.14 15.26 2.77 0.03 18.30 Zo6h  0.03 15.45 2 5% 0.08
15 £7T 6 93 0.3l 19.33 5 75 0 14 16 26 2.66 0.03 19.29 2,64 0.03 16.47 2.23 0.08
16 17 T.42 0.32 20.33 5.70 0.14 17.25 2.862 0.03 2029 2 59 0.03 17.49 230 008
L7.17 T.26 0 31 21.33 5.88 .14 18.25 2.57 0.03 21 29 2.56 0.03 18.51 2.27 0.08
18.18 &6 11 0.29 22.33 5.90 0.1% 19,25 2.55 0.03 22.29 2.51 0.03 19.52  2.158 0.08
1%.18  6.91 0 31 23.32 5.72 Q.14 20 25 2.45 0 03 23 29 2.4 0 03 20.54 2.18 0 08
20.18 6.866 0.30 24 32 5.95 .14 21l.25 2 46 0.03 24,29  2.47 (.03 21.56 222 0.08
21.18 6.68  0.30 25 32 5.63 0.13 22.25 2.5% 0.03 25.28 2.50 0.03 22 58 2.18 0.08
22.19  6.89 0.31 26.32 5 69 D.14% 23.25 2.47 0.03 26 28 2.55 0.03 23.60  2.26 0 Q8
23.19  6.467  0.30 27.31 S5.46 0.13 24.25  2.51 0.03 27 28 2e85 0.03 24.61 1.96 0.07
24.19 T7.08 0.31 28.31 5.46 0.13 25 24  2.49 0.03 28.28 2.47 0.03 25 63 2.12 0.08
25.20  T.06 0.31 29.31 5.22 0.13 26.24 2.56 0 03 29.28  2.55 ¢ 03 26 65 2.06 0.08
26 20 5.94 0.28 30 31 5.53 0.13 27.24 2.57 Q.03 30.28 2.43 0.03 27.67 2.16 0.08
27.20 T.14 0.31 31.31 5.76 0.14 28.26 2.58 0,03 31.27 2.51 0.03 2B 69 2.1T 0 0B
28.20 T.57 0 32 32.30 5.35 Q.13 29,24  2.57 0.03 32 27 247 0.03 29.71 2.24 Q.08
29.21 7 85 0.33 33.30 5.10  0.13 30.24 2.60 0.03 33.27 2 51 0.02 30 12 2.12 0.08
30.21 T.39  0.32 34.30 5 06 0.13 3l.24 2.57 0,03 34427 2.52 0,03 3l.74 2.08 0 Q8
31 2F T 4 0 32 35.30 S.64 0.13 32.24 2.63 0.03 35.27 2.52 0.03 32.76 2 20 0.08
32 21 7.09  0.31 36.29 5.78 0.14% 33.24 2.60 0.03 36.2T7 2 46  0.03 3378 2 37  0.08
33.22 T 07 0.31 37.29 6.41 D.1% 34.23 2.462 0.03 37.27 2.52 0.02 34.80 2.47 0.08
35.22  T.45  0.32 38.29 6.24% 0.14 35 23 2.59 0.03 38.26 2.56 0.03 35 82 2.49 0.08
35.22 Ba34  0.34 39.29  6.52  0.15 35.23 2.60 0.03 39,26 2.55 0.03 36.83  2.T6 0.09
36,23 T.l2  0.31 40.29 6.59 0.15 37.23 2.64%  0.03 40 26 2 72  0.03 37 85 2.84 0 09
37.23 b 48  0.30 41 28 6.78 0.15 38.23 2.67 0.03 41 26 2.79 0.03 38.87 2.46  0.09
38.23 7427  0.32 42,28 6.79 0.15 39,23 277 0.03 42,26 2.87 0.03 39.89 2 64 0.08
39,23 6.06 0.2% 43.28 7«20 0.15 40 23 2.89 0.03 43.26  2.93 0.03 40 91 2.61 0 08
40 2% & 83 o 31 44428 T+39 Q.15 41.23 2.97 0.03 44425 ZT5 0.032 4l 92 2483 0409
4l.25 9.86 0.37 45.28  6.65 0.15 42.22 3 07 0.03 45.25 2.73 0.03 42.94  2.62 0.08
42.24  9.T3  0.36 46 27 6.95 0.15 43.22  3.12  0.03 46425 2.BL 0.03 43,96  2.63 0 o8
43.25 B.11 0.33 4T.2T  6.51 0.15 44 22 3.07 0.03 47.25 Z2.48 0 03 44 98 2 60 0.08
464,25 8.89 0.35 48.27 5.65 O.l14 45,22 3.01 0.03 48 25 2.52 G.03 46.00 2 21 0.08
45 25  6.93  0.31 49.27 6.15 O.14 46,22  3.04 0.03 49.25 2.38 0.03 4T7.02 2 02 0.07
46 25  T.38  0.32 50.26 5 83 0.1% 4T7.22 2.71 0.03 50 24 2.29 0.03 48.03 2 27 Q.08
47.26 & BT 0.31 51.26 5.27 0.13 48,22 2.81 0.03 51l.24 2.26 0 03 49.05 1.95 0,07
4B.26 6 50 .30 52126 Se4 0 0.13 49.22 2+68 o 03 52.24 203 0.03 50,07 2.13 0. 08
49.26 5.92 6,28 53 26 5.37 0.13 50.21 2+.33 0.03 53.24 2.36  0.03 51.09 190 007
50.27T 5.82 0O 28 54 26 4446 D.12 51.21 251 0.03 54 24 2 9l 0.03 52.11 1.93 0 07
51 27 5.39 0 27 58 25 5.85 0.14 52 21 226 003 55 24 4.03 0.04 53 12 1 99 0.07
52.27 6 &7 0.30 56.25 2.21  0.08 53 21 2.68 9.03 56.23 244 0,03 84 4 2 58 0 08
53.27 5.31 0.27% 57.25 3.56 0.11 54.21 3.16 0.03 57.23 2 36 0.03 55.16 1.35 0.05
54.28 3.91 0.23 58.25 5.49 0.13 55 21 4.78 0.04 58.23 1.48 0 02 56.18 2 13 0 08
55 28 5 41 0.27 59.24 220 0.08 56 21 2.11 0.03 59 23 0.78 0.02 57.20 l.58 0.07
56 28 4 16 De24 6C.1a  10.32 0.20 57.21 2+96 0.02 &0 13 3.2% 0 04 58.22 1 37 0 06
57.28 4216 0.24 0.0 G.0 00 58 21 2462 0.03 G.0 0.0 0.0 59.16 2.14 0,08
5B.2% 11.758 0.401 0.0 0.0 0.0 $9.20 0.802 0.016 [ o0 0.0 0.0 o0 G. 0
59.29 7 569 0.322 0.0 G.0 0.0 &0 05 5 528 0 051 ¢ o 0.0 40 0.0 00 0.0
60.12 20 398 0.655 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0 G0 0.0 0.0 0.0



45 DEG — RUN TQ00

ENERGY
(HEV)
188
2.28
2.68
3 08
3.48
3.88
% 28
4 68
s 08
5 48
5.58
6 28
6.68
7.39
8 39
9 39
10 29
11 39
12 39
13 39
14.40
15,40
16 46
17 40
£8.40
15.49
20 40
21440
22.41
23 41
24.41
25.41
26 41
27.41
28.41
29.42
30.42
31.42
32.42
33,42
34.42
35.42
36.43
37 43
38.43
39.43
40,63
41.43
42443
43.44
44445
45444
4b.4%
4744
4B 4%
49,4k
50.45
51.45
52,45
53.45
54,45
55,45
56445
57,46
58.46
59,03

SIGMA

ERROR

{MB/ SR—MEV]

412

& 40

8 74
10.58
15.24
15 55
16.71
16.78
16.21
£5.65
14260
13 98
13 04
11 25

Fa.12

T.45

5.1t

4a15

3.43

313

2.72

2.60

2.41

2.30

2414

2.25

2.13

2 15

2.11

210

2.00

1.98

2 02

2.019
1.956
2.017
2.017
1.932
1.862
1.B58
L.797
1.762
1.739
1.717
1 741
1 736
1.790
1.809
1.751
1 809
1 654
1 402
L 475
l.472
1.293
1 302
l.224
1.180
1.018
1 556
0.861
1.096
0.586
1 429
1.418
1.086

0 09
0.12
0 14
0.15
0.18
0.18
0.1%
Q.19
0.19
0.18
0.10
0.17
0.17
¢.10
0.09
0.08
0.07
0.06
0.05
G.05
0.05
9.05
0.05
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.04
0.0%
0 042
0.041
0.042
0.042
0.041
0.040
0.040
0.040
0.039
0.039
0.039
04039
0.039
0.040
0.040
0.039
0.040
G.038
0.037
0 036
0.036
0.034
0.03%
0.032
0 032
0.030
0.037
G.027
0.031
0.023
0.035
0.035
0.079

PROTON FROH A =

47 DEG — RUN 5042

ENERGY

{HEV}
2.33
2.73
3.13
3.53
3.93
4033
4.73
5.13
5.53
5.93
6433
6.73
T 43
8.44
S 44

10.44%

1l.4%

12.44

13.44

laudd

15.44

l6.44

17.45

18.45

19.45

20445

21.45

22.45

23.45

24445

25.46

26446

27.46

28444

29,46

30.46

3l.46

3Z2.46

33.47

34 4T

35.47

36447

3T.4T

38.47

39.47

40447

41 &7

42448

43.48

44448

45.48

46448

47 48

48448

49,48

50449

51.49

52 49

53.49

54.49

55.49

56 .49

57449

58 50

59.45
G.0

SIGHA
{u3/s
& 92
9 00
12.58
13.8a8
14.55
15.07
15.08
14,65
13.91
13.21
12 38
11.39
9.56
8.02
6.07
4 33
3 40
2.90
2.56
2.38
2.18
1.99
1.92
1.87
1 86
1.84
1.84
1.81
1.79
1.76
1.78
1.82
Lo T4
1.754
i 709
1.703
l.538
1.678
1.634
1.635
1.536
L.567
L 546
1.498
1.500
1.475
1 536
1.508
l.522
1.432
1 448
1.307
L.282
1.278
1124
1.125
0.986
0.95%
1.007
1.233
0. 708
0 773
d.612
0.793
1.226
3.0

ERROR

R—MEV)
0.10
0.11
¢ 13
0.14
0.14%
0.15
0.15
0 14
0.14%
0.14
0 13
0.13
0.07
0.07
0.06
0.05
0 04
Q.04
0.04%
0.04
0.0%4
0.03
G903
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0.03
0. 03
0.03
0.032
0.031
G.031
£.030
0.031
0.030
0.030
G. 029
0.020
0. 039
0.029
0. 029
o 029
0.029
0.029
0.029
0.028
0.029
0 a7
0.027
o 027
0 025
0.025
0 024
¢ 023
0.02%
0 026
0.020
0.021
0.019
0.021
0.028
0.0

Table 12 (Cont'd )
54 BOMBARDED BY 62 MEV

36

50 DEG — RUN 5010

ENERGY
IHEY)
3.682
422
4 62
5 02
5.42
5 82
622
6.61
T.31
8 31
9.31
10 31
11 31
12.31
13.30
14.30
15.30
16 30
17 30
18.30
19 29
20.29
21 2%
22 29
23,29
24 29
25.29
26.28
27.28
28 28
2%.28
30.28
31.28
32.27
33.27
34.27
35.27
36 27
37.27
38 2¥
39.26
40.26
41l.26
42.26
43,26
44.26
45.25
46 25
47425
48.25
49 25
50.25
51.24
52424
53.24
54..2%
554 24
564 24
57 24
58 23
59.23
59 86
0.0
0.0
0.0
0.0

SIGHA

ERRGR

{HB/SR~MEV)

l4.14%
14.60
15.05
14463
14 09
13.32
12 52
11.50
9.78
T.87
6.2%
4.27
3 44
2.9%
2.51
2.34
2.15
2.03
1.96
1.79
1.80
1.70
172
1.73
l.66
171
L.67
L 69
1.63
1 57
1 57
I 57
1.55
1.540
1 461
1.461
1 411
1.416
1.368
1.307
1.403
1.336
1.323
1.266
L.310
1.265
1.223
1.150
l1.147
1.120
0.%30

0 14
0. 14
0 14
0.14
0 1%
o 13
G.13
Q.12
¢ 07
Q.36
0.05
0.05
0 04
0.04
0.04
& 0%
0.03
0.03
Q.03
G032
¢.03
¢ 03
©.03
0.03
0.03
0.03
6.03
0.03
0.03
0.03
0 03
0.03
0.03
T 028
¢ 028
0 028
0 027
0.027
0.027
0.026
6 027
o.027
0.026
0.026
¢ 026
0.026
0 925
0 025
Q 025
0.024
g.022
0.024
0.021
0 021
0 020
0.026
0.01a
G. 020
0.013

PROTONS »

55 DEG — RUN 4025

ENERGY
{HEV)
2.16
2 87
2.98
3.3%
3 79
4 20
4.61
5 02
5 62
5.83
6 24
6.65
T 36
& 38
9 39
10.41
11.43
12.45
13.47
L4. 4%
15.51
L6.52
17.5%
18.56
19.58
20 60
21.62
22 63
22.65
2467
25.69
26.71
27.73
z2a T4
29.76
30.78
31.80
32,82
33.84
34,85
35.87
36.8%
31.91
36.93
39 95
40,97
41 98
43.00
44.02
45 0%
46 06
47 08
48.09
4911
50.13
51.15
52.17
53 19
54.20
55.22
56 24
57.26
58 28
58.99
¢.0
0.0

STGMA

ERRGR

{HMB/SR=MEV)

5.82
T.97
11 &7
13.95
14 65
15.18
14.46
14,93
13 92
12.88
12.30
11.81
10.32
8.99
5440
3.78
3.20
2.48
2.18
2 01
1.92
1.70
1.57
1 60
1.52
1.48
1.53
1.35
1.33
1 40
1.34
1.37
1.29
1 258
1 216
1.232
1.255
1.187
1 181
1.220
1.093
1.202
1.084
1.017
1.003
1 043
0.937
0.917
G.86T
0.866
G.834%
0.717
9,736

0 14
0.17
0.20
Q.22
o 23
G.23
0 23
0.23
0.22
0.21
0.21
0.20
G.12
G.11
Q.09
0.07
¢ o7
0.06
0.06
0.05
0.05
0. 05
0.05
0.05
0.05
¢.05
0.05
0 04
0.04
0.04%
Q.04
0 04
D.04
0.042
0 041
0.042
0 042
0.041
0,041
0.041
0.039
0.041
0.039
0.038
d 038
0.038
3.036
0.03¢6
0 035
0.035
0.034
0.032
0.032
0 031
¢ 031
4 029
0.029
a 030
0.029
0.027
0.022
G.023
@.019
0 0%2
¢.0
ag

60 DEG — RUN 5043

ENERGY
{HEV)
2433
2 73
313
3.53
3 93
4433
4 T3
513
5 53
5 93
& 33
6.73
T 43
8 43
Gt
10.43
11.43
12 43
13.43
14.43
15.43
16 43
17+4%
18.4%
19.4%
20 44
2144
22.5%
23 44
24 44
25.+4%
25 4%
27 .44
2844%
29 44
30 44
31 44
32.564
33.45
34 45
35.45
36445
37445
38 45
39 45
40445
41 45
42 45
43.45
44 .45
45 45
46 45
4T.45
4“8 45
49.45
50.46
5l+46
52446
53,46
54.46
55.46
5b.46
57.46
58 46
593.46
§9.99

SIGHA

ERROR

{HB/SR-MEV}

& 76
9 00
13.37
13.46
14.20
14.55
14.33
14.08
13 28
12.19
11.47
10.53
8.77
T.33
5 28
379
3 04
2.55
2425
l.92
1 8é&
1.64
1.54
1.52
1 45
1 40
1 38
1.34
1 37
1.30
1.23
1 25
.21
l.166
1.157
I 056
1 093
1.098
1 009
1.012
0 985
0.960
D.922
0.884
0.877
0.864
0.828
0.822
0.709
0.756
0 708
0.662
0.643
0.579
0.578
0.539
0+440
0 454
0 488
0.517
0 427
0.240
0.310
0 105
0.400
0 051

0.09
0.11
013
Q.13
Q.14
0. 14
9 14
G 14
0.13
¢ 13
0. 12
Q.12
¢ 07
0 06
0.05%
0. 04
LHI
[
0403
0. 03
0 03
9 03
0.03
0.03
0.03
0.903
.03
0.03
0.03
0.03
0.03
.03
0.03
0.025
0.025
0.024
0.024
0 024
0.023
0 023
0.023
0 023
0 022
0.022
0 022
o o021
0,021
0 021
0.020
o 020
0 019
0.1019
0.018
0 018
0.018
0.017
0 01%
0.016
0,016
0.017
0.015
0 011
0.013
0.0G07
0.015
0.023



65 DEG ~ RUN 5011

ENERGY
{HEV}
3.82
4 22
4.562
S«02
5«42
5.82
6.22
6.62
T.32
8.32
.32
10.32
11.32
12.32
13.32
14.32
15.32
16.32
17.32
18.32
19 32
20.32
21.32
22432
23.32
24.32
25 32
26432
27.32
28.32
29 32
30 32
31.31
32.31
33.31
34 21
35,31
36431
37.31
38.31
39.31
40,31
41.31
42431
43 3L
44,31
45,31
46431
47,31
48431
49.31
50.31
51.31
52.31
53.31
56431
55.31
S56.31
57.31
58431
59 1s8
2.0
0.0
Q.0
C0
0.0

SIGHA

ERROR

(HB/SR-HEV)

13.97
14.45
14.38
14 15
13.34
12.47
11.66
10.61
G 04
T 29
5.773
3.804
2 993
2.44%4
2.119
1.865
1.686
l.562
l.444%
1.381
1.314
1.288
1.244
l.226
L.18T
1.143
1 113
1.102
1.054
1.011
0.980
0. 964
0.911
0.%00
0 B89
O 840
¢ 326
0.763
0. 764
0. 707
0.716
0.706
0.667
Q642
0.632
0.605
0.563
0.513
0.525
0.+440

0.08

0.08

0.08

0.08

0.08

0.07

0.07

0.07

0.04

0.04

0.032
0.026
0.023
0.021
0 0ls
0.018
Ga01T
G.0l7
0.016
0.016
0.015
0.015
0.015
G.015
0.015
0.014
G.014%
0.014
0.014
0.013
D.013
¢ 013
0.013
0.013
0.013
G.012
0.012
0.012
0.012
¢.011
0.011
0.011
Q.011
0.011
0.011
G.010
0 019
0.010
0.010
0.00%
0 009
0.009

Teble 12 [(Cont'd )

PROTON FROM A

70 DEG — RUN 5044

ENERGY

{HEV}
178
2-18
2.58
2 98
3.38
3.78
418
4.58
4 98
5 38
5.78
6.18
6.58
T.29
8.29
9.29

10.29

11.29

12.29

13.29

14 29

15.30

16.30

17.30

18.30

19.30

20.30

21.30

22.31

23.31

24.31

25.31

26431

27431

28431

29.32

30.32

31.32

32.32

33.32

34.32

35.32

36433

37.33

38.33

39.33

40,33

41.33

42433

43434

44.3%

45434

4634

47434

48.34

49.34

50.35

51.35

52.35

5335

54.35

55.35

56435

57436

58.36

59.08

SIGRA
(MB/S
4,06
5415
8.24
11.44
14,52
13.53
14.06
13.85
13 &4
13.11
12.278
1l 214
10.327
8.749
6.922
5.320
3 476
2.772
2.288
L.566
1.712
L.577
1.393
1.340
1.238
1.213
1.114
1.106
1.058
1.006
1.068
1.009
0.896
0.8%9
¢.840
0.819
G T84
0.704
0.727
Q680
0.5643
Q4637
Qub35
0.575
0.577
0.576
0,498
0.536
0495
0.459
0.423
0 421
0.392
0.365
0.340
0.348
0.273
0.265
0.234%
0285
0.276
0.199
0,090
0.19%6
0.093
0.18%9

ERROR E
R—NEV}
0.08
0.10
0.12
0.14
0. 16
0.15
d.16
f.16
0.16
0.15
0.148
0 141
0.135
t.079
0.070
0.061
0.050
0.04%
0.040
0.037
0.035
0.033
0.031
0.031
0.030
0 029
0.028
0.028
0 027
0.027
0.027
0.027
0025
G. 025
0. 024
0. 02%
0.024
Qa.022
0.023
0.022
0,021
0.021
0.021
0.020
0.020
0.020
0.019
0.019
0 019
0.018
0.017
0.0L7
0.017
0.016
0.01é
b.01s
0.01%
0.014
0.013
0.014
0.014
0.012
0. 008
¢ 012
0.008
G.017

37

= 54 BOHMBARDED BY &2 MEV. PROTONS

15 DEG - RUN T100

NERGY
(HEV)
3.92
4 32
4.72

5.12
5.52
5.92
6 31
6.71
T 41
B.41
9.4l
1. 41
11.41
12.41
13.40
L4.40
i5 40
164,40
17.40
18.40
19.39
20.39
21.39
22+3%
23.3%
24 39
25.38
26,38
27.38
28.38
29.38
30.38
31.37
32 37
33.37
34 37
35 37
36437
37.37
38 36
39.36
40.36
4l 36
42436
43436
4“4 35
45,33
46435
4T 25
48 35
49.35
50434
51.34
52.34
53 34
54.34
55.34%
56.33
57.33
5796

SIGNA

ERROR

(MB/SR=HEV)

15.02
15.48
15 40
14.89
14.17
13 2a
11.87
11.08
9 17
Te44
5.975
4 103
3.17%
Z.514
2.123
1.841
1.687
1.504
1 427
1.320
1.323
1.170
1 112
1.07L
1.017
1.006
D.929
0.918
0.851
0.828
0.787
0.754
0.697
0.681
0.662
0.610
0.591
0.561
¢.518
0.52%
0.499
0.470
0.546
0.%18
0.406
0 383
0.341
0.337
0.283
0.288
0.276
0 225
0.202
0.227
G.224
G.183
0.103
0.1438
G.058
0.226
G.0
0.0

0.11

0.11

0.11

t.11

0.11

0 10

0.10

9 09

0 05

0.05

0.044
0.03%6
0.032
6 029
0.026
G.024
Q@ 9z3
0.022
0.022
0,021
0.021
0.019
0.01%
C. 019
0.018
G.018
6.017
0.017
0.017
G.016
0.0156
0.016
0.0L5
0.015
0 015
Q.0L4
0 014
0.013
0.013
0 013
0.013
0.012
0 0)2
0 glz
g 01l
0.011
¢ a1l
0.010
0 o010
¢.010
0. Q0%
0.00%
2.008
4.009
0.00%
0.g08
0. G056

80 DEG — RUN 5012

ENERGY
(HEV}
3.83
4+23
4 63
5.03
5 43
5 83
6.23
6.53
T.33
8.33
9.33
10.33
11.33
12,33
13.33
14.33
15.533
16.33
17.33
18.33
19.33
20.33
21.33
22433
23433
24433
25433
26433
27.33
28433
29 33
30.33
31.32
32 33
33.33
34,33
35.33
36433
37 33
38.33
39.33
40.33
41 33
42 33
43 33
44 33
45.33
46.33
47.33
48.33
49 33
50.+33
51.33
52,33
53.33
54 33
55.33
56433
57.33
56433
59.06
0.0
00
0.0
0.0
0.0

S IGHA

ERROR

[HB/SR-HEV)

13.94
14.25
14.21
13.73
13.09
11.98
il.06
10 o8
8.38
6.73
5.226
3,373
2.606
2 121
1.789
1.553
1 391
1.249
1.136
1.056
1.013
0.915
0.897
0.8586
0,796
0.771
0. 724
0.691
0.667
0 615
0.578
0.558
0.529
QG 513
0.482
Q.45T
0.414
0.397
0.387
0.355
0.348
0.333
0.311
G. 305
0,271
0.265
0.234
0,223
0.189
0.170
Q. 177
0.151
0135
0 128
0.148
6.072
d.116
0.075
0.066
0.066
0.01%
o0

Dooo
)
ocooo

0.07

0.07

0.07

0.07

0.07

&.06

0.06

0 06

0.03

0.02

0 026
0.021
0.019
0.017
0.015
0.01%
0.01%
0 013
0.012
0.012
0.012
G.01L
0.011
g.011
0.010
0.010
0 010
0.910
0.009
©.009
0.009
0.009
0.008
0.008
0.008
¢.008
0.007

90 DEG = RUN 4010

ENERGY
(HEV)
3.88
4.28
4 68
5.08
5:48
5.88
628
6.68
T.38
8.38
F.38
10.38
11.38
12.38
13.38
l4.38
15.38
16.38
17 38
18.38
19,38
20.38
21.38
22.38
23,38
24238
25.38
26,38
27.38
2B.38
29.38
30.38
31.38
32.38
33.38
34.38
35 38
36.38
37.38
38.38
39.38
40.38
41.38
42.38
43.38
44438
45.38
46438
47 38
48.38
49.38
50.39
51439
52 39
53.39
54439
55439
56439
57.39
57.94

SIGMA

ERROR

(HB/SR-HEV)

14.5%
14 76
14435
13.75
12.8%
11.85
10 94
10 12
8.37
T.23
3.5674
2.802
24332
L.862
1.551
1.325
1.170
1.0458
04915
0.84%
0 717
o 720
Q 667
0.615
0 578
0.532
0.455
0 465
G430
0.406
0.376
0 344
0.332
0.310

0.06

0. 06

0.06

0. 06

0. 06

Q.06

0 06

0. 05

.03

0.03

0.020
0.018
0 016
0.014
0.013
0.012
0.011
0 o1l
0.010
0.0190
0. 009
0.C0%9
Q. 009
0 o8
0.008
0.008
0.007
0.037
0.007
0. 007
6.006
0. 006
G.006
0.006
0.006
0.005
0.C05
0.005
0.005
0,005
0 005
0.004%
0 004
0 004
0.034
0.004
0.004
0 003
0.0032
0.003
0 003
0.002
0.002
0.002
0.002
0 002
0 002
a.002
G.002
0.002
0.0

oo ? QQ
[-¥-R-K.F=-]



100 DEG - RUN 2070

ENERGY
[MEVY

1.86

2.27

2.67

3.08

3.49

3.90

4«30

4eT1

5.12

5.52

5.93

Ga3%

6.75

Toth

B8.48

9.50
10.51
11.53
12.55
13.57
14,59
15.61
16463
17«64
18.6&
19.68
20 70
21.72
22.74
23.75
24,77
25.79
26481
2%7.83
26.8%
29.86
30.88
31.90
32.92
33.94
34.96
35.97
36499
38.01
39.03
40.05
41.07
42409
43.10
44.12
45414
46416
47.18
48.20
49.21
50.23
51.25
52.27
53.29
56431
55.32
56.34%
57.36
58.20

SIGMA

ERROR

(HB/SR-NEV)

%37

5496

9.27
11.18
16.44
15.11
14.90
14.70
14.17

13 23

11 93

10.61

Fa43

8.01

6+50

4 16

2.75

2.32

t.g88

1.47

1.25

1.10

0.91

0. 86

0 801
0. T20
0.631
0.570
04533
0.494%
0.458
0.387
0.408
0.318
0 29%
0.318
0.259
0.227
G.248
0.197
0.1684
0.160
0.155
C.137
0.137
0.107
0.117
0.087
0.075
¢ 085
0.063
0.057
0 051
0.037
Q.032
0.0356
0.035
0.026
0.026
0.019
0.014%
0,016
0.007
B.015

Q.11
Gels
0. 16
0.17
G.21
o 20
Q.20
0.20
0.20
0.19
Q.18
0.17
0.16
0.09
0.08
0.07
0.05
0.05
0.04
0.04
Q.04
0.03
0.03
0.03
¢.029
0.028
G.026
0.025
0.024
0 023
0.022
0.020
0.021
0.018
0.018
Q.0l8
0.017
0.016
0 016
0.015
0.014%
0.013
0 013
0.012
0.012
0 011
0.011
0.010
0,009
¢.010
0.008
9 008
Q 007
Q.006
G.006
0.006
0.006
0.005
0.005
0,004
0.004
0,004
6.003
0.005

PROTON FROM A =

110 DEG — RUN 5015

ENERGY

LHEY)
3.93
4,33
4.3
5 14
5.54
5.94
6.3%
6.T4
Tobt
B.44
9eted

10.45

11.45

12.45

13.45

14445
15.46
16465

17 46

18.46

19.46

2C.47

21.47

22.47

23.47

24,47

25.48

26,48

27.48

28.48

29.48

30.49

31.49

32.49

33.49

34,49

35.50

36.50

37.50

38.50

39,50

40,51

41.51

42.51

43,51

44,51

45,52

46,52

47.52

48,52

49,52

50,53

51.53

52.53

53,53

54.53

55.5%

56.54

57451
0.0
0.0
0.0
0.0
0.0

Sighaa
(HB/S.
13.57
13.60
13.25
12.45
11.62
10.57
9.48
B.49
5.97
5.48
4all
2.59
1.9%
1.57
1.24
1.06
0.92
Q.79
0.70
0.63
0.58
0.50
0.45
0.41
G.388
0.346
C.315
¢.285
0.269
0.238
0.222
0195
0.178
0.160
0.145
0.134%
0 123
0.107
g 101
G.0856
0,073
0.068
¢ 962
0.05T
0.052
0.0542
0.038
0.030
0.026
0.026
0.023
0.019
0.021
0.016
3.009
0.013
0.011
0.003
0.010
4.0
0.0
0.0
0.0
0.0

ERROR
R—HEVY)
0.06
0.06
0.06
0.06
0.06
0.06
0.05
0.05
0.03
0.03
0.02
0.02
0.02
0.401
0. 01
0.0l
0.01
o 0l
0.0L
0.0
0.01
¢ ol
0.01
€.01
0.007
0.006
0.006
0.006
0.006
© 005
0.005
0.005
0.005
0. 004
0.004
Q.004
0.004
0.004

Table 12 (Cont'd )
54 BOMBARDED BY 62 MEV.

38

120 DEG — RUN 7002

ENERGY
{MEV)
1.88
2,28
2.68
3.08
3 49
3.89
4. 29
4. 69
5.40%9
5.49
5. 89
629
670
T+40
8.40
G40
10.41
.41
12.41
13.42
14,42
15.42
16.42
17.43
18.43
19.43
20.4%
21.4%
22.4%
23.45
24445
25245
26445
27446
28.46
2946
30.47
31.4T
32.47
33.48
34 48
35,48
36.48
37449
38.49
39.49
40. 50
41.50
42450
43.51
44451
45.51
46 51
4752
48.52
49,52
50.53
51.53
52.53
53,54
54,54
55.54
56452
0.0

SEGHA

ERROR

{MB/SR-MEV)

5.4l
T.99
10.3]
13.55
14.42
14,61
14.36
13.89
13.21
12.21
11.15
10.02
8.85
T.26
553
443
2.78
2.01
1.60
1.27
1.06
0.50
0.80
0.68
0.565
0.557
0.471
0.418
0.410
0.3562
0.306
0.286
0.254
0.222
0,208
0,160
0.16%
D.1l46
0.122
0.099
0.089
0.095
0.085
0.073
0.064
Q0 055
0.048
0.043
0.040
0.042
0.032
0.018
0.026
¢.018
4 015
G.015
d.012
0.016
0.009
0 009
0.012
0.002
0.013
0.0

0.07
0.09
0.10
G.11
0.12
0.12
0.12
0 i
o 11
0.11
¢ 10
0.10
0.09
0.05
0.05
0.04
0.03
0.03
0.02
0.02
0.02
0.02
0.02
0.02
0.015
0.014
0.013
0.013
0.012
0.012
0.0k1
0 019
0.010
0.009
0.009
¢.008
0.008
0.007
0.00T
©.006
©.006
0.006
0.006
0.005
0.005
0.005
0.004
0.004
0.004
0.004
0.003
0.003
G.003
0,003
0 g0z
0.002
0.002
0 002
0.002
0.002
0.002
0.001
0 002
0.0

PROTONS .

135 DEG = RUN 4011

ENERGY

{MEV)
3.88
%428
4.68
5.08
548
B.88
6.28
6.68
7.38
8,38
Fa 38

10.38

11.38

12.38

13.38

14,38

15.38

16 38

17.39

18.39

19.39

20.39

21.39

22.39

23.39

24 319

25 39

26.39

27.29

28.39

29.39

30.3%

31 39

32.3%

33.40

34440

35 40

36.40

37.40

38,40

39.40

40440

41,40

42 40

43.40

44440

45440

46440

47440

48440

49440

50.41

51.41

52 41

53.41

54.41

55.41

56426
0.0
0.0
0.0
0.0
0.0
0.0

SIGMA

ERROR

(HB/SR-HEV]

14 42
14,17
13.51
12.60
11 55
10.37
%47
8.55
5.99
5 92
3 a0
2.21
1.74
1.38
1.10
0.90
0.76
0.65
0 55
0.59
0.42
G.36
0.33
0.29
0.260
G.225
0.205
0.188
0.158
0 141
0.120
0.115
0.098
0.090
0.089
0,069
0 050
0.054
0.046
0.041
0.037
0.031
9.025
0.021
G.018
0.016
0.013
0.009
0.G08
G.006
0.006
0.005
0.005
0.003
0.902

0.05
0.05
0.05
0.05
0 05
V.04
0.04
0.04
0.02
0.02
Q.02
0.01
0.01
0.01
.01
0.01
0.01
¢.01
¢.01
0.01
001
0.01
0 01
0 Q0
0.004%
0.00%4
0.004
0.004
0.003
0 003
0 003
0.002
0.003
¢ 003
0.002
0.002
0.002
0.002
C.002
Q.002
G.002
0.002
0.001
0 001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.001
0.000
0.000
0.000
0.000
0 001

0.0
Qa0
Q.0
0.0
0.0

160 DEG = RUN 2¢87

ENERGY

LHEV}
1.67
2.07
247
2 87
3 27
3.67
4 0T
La&t
4487
5.27
S.67
6.07
be4a7
T.17
8.17
9.17

10 17

11.17

12 17

13,17

14417

15.17

16.17

17.17

18.17

19.17

20.17

21 17

22.17

23.17

24417

25.17

26417

27.17

28.17

29.17

30.17

31.17

32.17

33.17

34.17

35 17

36.17

37.17

38.17

39.17

40.1T

41.17

42 17

43.17

4% 17

45.17

46.17

47417

48417

49 17

§0.17

5L.17

52 17

53.17

54417

55.17

55.85
0.0

SIGHA

ERROR

(MB/5R=-MEV})

5.40
7.82
10.39
12.55
18,04
17.20
15.48
14.719
13.83
12.47
11.10
10.10
8.73
T.37
5.55
3.62
2.58
1.95
1.55
1.23
1.04
0 88
0.569
0.62
0.505
0.495
0,541
0.328
0.330
0.268
0.270
0.170
0.172
0.186
0.152
0.137
0.113
0.101
0.072
0.083
0.068
0.074
0.04%
Q. 046
0.038
0.024
0.020
0.018
G- 019
0.018
0.01r2
0.007
0 009
0.004%
0.008
0 002
0.002
4.0
0.001

o 13
0.15
Q.17
0. 19
0.23
Q.22
0. 21
Q.21
0.20
019
0.18
017
0 18
0.09
0 08
0. 07
0 05
0.05
0.04
004
0 03
0.03
0.03
Q.03
0. 024
G.024%
0.023
0,020
0 020
0.018
0.018
0.01%
0 0l4
0.015
0.013
0 013
0 o012
0 0I1
0 009
0 0lo
0.00%
0. 009
0.007
0.007
0 T
¢ 005
0. 005
¢ 005
0. 005
¢ 005
G. 004
0.003
0.003
0 002
0.003
0 ao2
0.002
0.0
0 001
0.0
0.0
G.002
0.0
0.0



12 DEG -~ RUN 123

ENERGY
(HEV}
4.9%9
5.39
5.7%
6 19
6459

51GHA ERRODR
[MB/SR-HEV]
0 185 cC.079

0 G0s  0.083
0 30b 071
0 491 c32
¢ 352 069
o

DEUYERCH FROM A =

15 DEG ~ RUN 5016

ENERGY
{ FEV)
4 95
5 36
576
& 16
& 58
¥ 28
8 26
G.26
10.25
ki 25
12 25
i3 25
Te 24
15 24
16.24
17 24
18 24
19.23
20,23
21.23
22 23
23 23
24 22
25 22
26 22
27 22
Z8 22
29.2%
30.21
31 2t
32,21
3320
34.20
35.2C
346,29
37 26
38 19
s 19
40,19
41 19
42 19
43 18
4%.18
45 18
4é 18
4% 17
48 17
59 17
36 17
5 T4

SIGHA

ERROR

[HB/SR~MEY)

0 380
0 308
Q 519
9 462
2 490
¢ 407
3 428
G.415
¢ 378
£.377
& 853

055
050
0ps
Gal
663
036

GOODOO0ooDo

Q.043

G.027
5 O1i7
Tl

39

Teble 13

54 BOMBARDED RY &2 NEV.

20 DEG - RUN 4020

ENERGY
{MEV)
5 07
5.+48
5 &3
& 29
& 70
T 41
8243
9 45
1% a7
11.59
12 5%
13 5z

S5IGHMA

ERROR

{MB/SR-MEV)

0 334
0 303

¢ 031
0 029
0 D32
0.035
@ 0353
o 922
2 521
o822
& 822
G 028
& 921
&.018
0 ate
@ oi%
a 019
¢ o019
¢ 019
G.0L9
0.029
0.019
0 021
0.9021
0 021
0 021
0 ozl
o 022
o 023
£.022
F,022

PROTONS .

27 DEG — RUN 5020

ENERGY
LHEV)
4 97
5 37
B. 77
Bel¥
& 87
T 27
Ba2?

S5IGMA

ERROR

(MB/SR-YEV}

0 330
0.356
0 356
Q. 405
0.30%
0 %37
o 405
g 426
G357
G.380
4 421
2.373
& 336
0.333
0 332
e 338

9 017
0.017
0.017
o Q18
¢ glig
G012
G.012
o Q12
¢ oIz
G.031%

30 OEG =~ RUN 5007

ENERGY
(HEV)
& 77
517
5.57
5 97
5 37
5 T8

S1GHA

ERROR

{MB/SR-MEV]

0 255
0 304
0 353
0 o8
0.3
0 408
O &25
0 41t
0 383
0. 359
04,416
0,388
0,360
e B4l
0 322
0 297
0,313
0 321
G840
0327
0 339
0.324
¢ 358
Qe 820
Q 343
04332
Qu332
o 33
a332
©. 327
0.347
0 319
O 32z
$.315
0 327
0 343
Qo340
0.342
[ T-1]
0.386
0 370
0.560
0.333
[T
0.934
d.822
0.27
0.086
o 942
Z409

0.015
0.0146
0.018
¢ o1&
4 818
R 019
0.012
S.012
9 pi2
o %l
0.012
0 012
[1 1) 9 3
Q.011
o ol
0,010

¢1i
G011
G. 011
0.011
Q.611
¢ oLt
9 ot
C.0LO
¢ o1t
0.011
¢ OLL
¢ 0il
¢ 012
0.012
6 011
Qe 0L%
¢ 0l
0.€09
0.018
G 017
0.010
Q.05
¢ Gia
o3



35 QEG ~ RUN 4021

ENERGY
iREVY
o7

&7

38

[ N L R AT
~N
o

SEGHA

ERROR

{¥BFER-MEVS

0.369
0 358
O 494

0 Do
0 049
0 058
9 Is7
a N54
9.235
8,032
G G3h
2031
733
5310
028
026
28
928

QHOGRLOoOoOC

DEUTERON FRIOM A =

45 DEG -~ RUN TGQG
ENERGY SiGHr ERROR
{PEVE IHB/SR-HEY)
4 B3 9265 D 024
5 23 0 382 v.029
S5.63 e 390 0.029
& 03 U 445 D.031
& 43 T.45%  0.031
T 13 D 418 9 019
B.1&  0.5%09  0.019
& ia 4 395 © £19
10.14 ¢ 493 0 019
il.l4 9 383 0 C1B
12.14 0 344 0,017
1314 O %42 £ 017
14.14 0.310 Q.0l6
15 15 g 29 g fle
15 15 Q28 9 s
17 15 0 23% 9O 0%
18 15 0,273 0 015
19 15 0,231 0.014%
20 15 9,281 O Cld
21 15 N.265 D.C15
22 18 H 25 0 015
23.16 f.24% O €15
24.16 ¢ 23% 0 §1s
25.18 D.2% o G1%
26 18 0.23%9 O 014
27 1e 0.228% 0 0l&
28.16 4 237 0 0la
29 17 0 248 o 015
3¢ ¥ 0 235 9 014
31 17 0 255 8.015
32.i17 4 198 o o1
33.17 D233 O 014
A4.17 o 17% 0 012
25 17 019 0.013
36 18 0,220 0.61%
37.18 0.182 0.013
38 18 A+235 0.01%
3%.18 0 223 9 014
5 18 6 208 0.013
41 18 D 2% 0 1S
42,18 H 142 o 211
43 19 9 117 0 910
44 19 0D 442 0 020
45 19 Q.42 0.019
446 19 6 127 6 o1t
47 19 0.048 0,007
48 19 ¢ 558 o 022
4919 #.493 0 £13
56.20 901 0.002
sl 20 0.004 0O GO2
51.87 c.004 0 003
¢.0 4.0 G0

Lo

Teble 13 {Cont'd }

%7 DEG ~ RUN 5042

ENERGY
iBgv}
% 13

Si61aA  ERAGR
{HB/ SRMEV

O 249 D.9
D 240 G 018
4 2560 0.019
D 326 0.021
O 297 0.020
0 3%4% 0 022
8,350 O M2
o 362 0 014
¢ 248 0 714
%372 0 015
G 323 0 Ola
a.325 0 014
Q 318 0 Q13
0.224 © M3
g 245 € 012
G 283 0 012
2 366 0.01Z
0,254 0 Q12
9 281 9 M2
0 217 0.011

D 150 0.005
O %99 0.018
f 021 0.003
O b2 0 Cnz

54 BOMBARDED BY 62 HEV PROTONS.

50 DEG -~ RUN 5010

TNERGY
{#4EVE
4.97
5 37
5 77
& LT
&.56
T 28
8 26
q 28
i¢ 26
11 25
12.26
13 25
14.25
15.25
16 25
17.25
18 25
19.24
20 24
21 24
22 7?4
23.24
2% 24
25 24
26a23
2T 23
28 23
29 z3
30.23
3123
32 22
33 z2
354,22
35,22
36,22
37,22
38,22
39 21
20,21
43,21
42 21
43 21
44 21
45.20
ah.20
4T 20
48 20
4G, 20
%49.8%
0.0
L
0.0

SEONA

ERROR

{RO/SR-HEVE

Qe 2%
0.339
0. 349
0.378
0. 367
0. 352
¢ 368
G 332
0.304
0 31
0 324
0 274
0.+248
04240
& 224
0. 236
Q196
[P
N, 299
0.217
0 200
0,269
¢ 209
Qe did
Qe its
0 208
g 201
0 130
0. 189
(L &
g 1%
Vv 365
Q.18
Q 177
o 178
Qal83
0. 184
Q.475
fa158
a i85
©.200
0,096
0,095

0028
9.021
8 N2l
a.022
6.022
G014
G.04
8 o813
c 013
0.013
0.013
0.012
J.011
G.G11E
0 il
G.911
a.0ig
0.011
¢ 010
o o1l
G.010
0.018
& 4i0

55 DEG - BUN 4024

ENERGY
IHEV}
5.07
5 48
5.8%
& 30
& 10
Tate2
Ba%h
G458
10 48
11 s0
12 52
13 54
14 55
15.57
16.5%
1781
£8.63
19 65
20 67T
2).69
22.7L
23 72
25 158
25.7F
26.79
27T 8L
28.82
29 85
e oy
31 8%
3z 3¢
3393
34.95
35 97
36 99
38.01
19 03
40,04
41.0%
42 8
43,19
44 12
45.1%
4544
47.18
48 20
49,22

SEGHA

ERRCR

{BB/SR-HEYY

0 297
0 334
0 330
0 253
0.359
0 392
0.326
G.312
0. 301
0332
0 244
0.202
Q¢ 190
9 185

g 0lé
2.017
e T
0 018
0 018
0,012
& g1l



53 DEG - RUN 5043

NERGY
{HEV]

SIGHA

EREOR

{H3/5R~HEY}

¢ 058
T 086
G.129
G.19T
0.280
0 243
0.299
0 324
0.345
Q4 327
D.222
Ge310
8.279
o 288
o 287
Da 248
3 265
0.208
0 208
0.201
0 190
0.186
0.165
0179
0.187
O.168
T.177
G 156
Selad
G.152
0.132
0.135
0.142
0.155
0 127
0.136
0.117
0.118
€.118
& 104
8.105
D.11%
B.lib
0,124
0.109
0 142
0.092
0 061
0 219
0 161
0.087
0.031
¢ 158
£.267
2 oR2

2.009
& 41t
Q.313
a 41s
0.019
0.018
C.02Q
0.021
6.0zl
0.021
o 5621
F.013
9,812
o 012
G fi2
o 91X
8.012
2.01L
o o1l
C 010
0.01¢
0.019
0.009
0 019
0.0123
5.00%
4§10
4 0%
G O0¥
G.00%
a.008
0 oca
0.009
¢ 00%
G ocs
$.0092
0.008
C.008
¢ 008
& 467
$.508
Q 208
G.008
G008
3,908
@ 069
0.007
0.006
0.011
0 009
G007
Q.004
2.309
S 4io
T Ul

DEUTERGN FROM A =

&5 DEG — RUN 5011

ENERGY
{ MEV}
4 97
5.37
5 7T
6.17
6457
T.27
8.27
$.27
16.27
i1 27
1z 2%
13.27
is 2Y
i35 27¥
16.27
17 2%
18 27
19 27
20.27
21527
22 27
23.27
24 27
2527
26227
27.27
2B.27
29 27
3027
31426
32.26
33.26
34,26
35 26
36.26
a7 26
3B 2&
39 26
40426
41,26
42.26
43 24
44.26
45 26
46.26
4T 26
48 26
45.88
0.0
co

-

DD BO

¢
a
¢
o]
4

SISMa

ERROR

{HB/SR—HEY}

T.288
0.29%
¢ 325
G326
4355
0 325
0.30%9
0.273
0.254
Q.245
L.280
Q220
o 186
Gal68
G170
T 159
0 159
0.149
0 148
0 153
0.142
0.141
0.137
Ga130
$.123
U ii4
0.113
¢ 123
¢ itz
o103
¢ 187
0.098
0 095
0.093
0 C9%
0.099
0.097
0.085
0073
¢ 1il
0.068
o 048
8 167
4 130
0045
o 021
0.215

G.011
o B2
G012
0.012
4 013
a Gog
o 0Q7
Q a07
o ouy
0 007
0.007
a G
G.004
5.003%
0.006
0. 006
Q 003
9 Qo5

Teble 13 (Comt'd )
54 BOMBARDED BY 62 MEV PROTONS.

41

10 DEG — RUN 5044

ENERGY
{HEV?
2z 83
3.23
3 63
4 03
4 43
4 83
5 23
5.63
b 03
6243
T.13
g 14
4. 1%
1% 15
1i-1%
12,14
13.14
14.14
15 15
lo.15
17-15
18 1%
19 15
20 1%
2l 15
22.16
23 16
24 1%
25. 16
26 16
27 16
23 16
29.17
3¢ 17
31.17
32,17
33 17
34,17
35 17

SIGHA

ERROR

{HB/ER-HEYE

0050
C.086
Fata2
da2at
£ 260
0.266
Ua29)
0.331
d.296
0.350
0 214
g 287
D.275
C2254
G227
Ga.218
¢a.184
0173
0.155
¢.150
0.156
0 131
0 140
fal2i
0.136
t.116
& 120
&.1l8
¢a101
g 190
G.113
¢ 087
0.090
0.088
2.093
0,390
0 €381
0 CoT
6,087
D074
#4077
G085
& G5
G073
0.083
G.047
0.045
159
112
Glé
010
169
o4
06

RSSO DO

Q.809
0.012
0,016
04021
0 021
0. 082
0 028
0 04
D.9E3
0 025
0,015
0.014
Qo014
0.018
0.813
B.012
04911
0 011
0 01
1 0.0
a Ml
Q. 010

75 BEG — RUN T100

ENERGY
1HEV]
5.87
5 4T
s 87
6.26
& 66
7-36
B30
9.36
10.36
11.386
12 36
13 35
14 35
E5.35
16.3%
17 35
1§.35
19.3%
20 34
21.24
22.34
23.34
24 34
25.33
26 33
27.33
28.33
29 33
3G 33
31 32
3z 32
33 32
34.32
35.32
36432
37 32
38.31
39 31
40431
41.31
42 31
4331
4. 30
45,30
%630
47.36
48.30
48 85
0.0

Gosoco
DOOBLSTO

S1G8A

ERROR

IMB/SR-REV)

£.36%
G203
0.294%
G224
0 311
0 319
0.283
0.256
0 252
0.226
o 214
0 193
D.1%
Q150
0.141
@150
0133
G. 125

[-E-R-E~-¥-F-N-¥.]
P
RUDOLOSO

v

2.018
0.018
0.015
0.016
0 0le
0 010
0.010
0 0ce
0 009
0.009
o o008
0,008
.07
0 o7
0.007
G.007
.07
C Qos
0.006
0.0086
0.0C8
0 006
LU
0.006
0086
{£.066
G.065
0.005

80 DEG — RUN 5012

ENERGY
{HEV)
5.03
553
5.83
6.23
& 63
T.33
6 33
9433
10.33
11.33
i2 33
13.33
1%.33
15.33
i6 33
i7.33
18.33
19,33
20433
2123
22.33
23 33
24 33
25 33
264332
27433
£B8.32
23233
35433
3}.33
32.33
33.33
34.32
35.33
36.33
37.33
38.33
39.33
40 33
41.33
42,33
43 33
4% 33
4533
46433
47.33
47.91
0.0
00
L]
0.0
0.0
2.0
L]
.0

SIGHA

ERROR

{HB/SR-HEVY

B 29%
0 322
0.356
0 318
0 301
0.295
0. 262
0,233
0.212
D216
0,204
O 162
0.3148
0.128
0123
0.1k
0.119
0.107
04104

0.018
0.0L0
0,010
0.010
0.010
0.006
0.C006
0.006
0.005
£.008
G.005
2 005
$. 004
2.004
0.004
. 504
0. 004
0.00%
9 004
0.004
0.004
0.003
0.003
0. Q03
0. 002
G003
9.003
8.0032
O 603
8.003
2.003
0.003
0. 003
0.003
0.C03
©.003
Q0 002
0.002
(.02
0.002
f.082
2 403
g 063
o 932
0. 061
0.001
0 019

[-3-E-X-2-3-3-7-]
PR Y )
DDoOCo0o0



g3 BEG - Ryl 4018

ENERGY
{HEV}
& 03
3 43
5 83
Ba23
Ga63
7.33
Ha 33
9.33
10.23
11.33
12453
13.33
14433
15,33
16433
17.33
18,33
1a.33
a0.33
21.33
22.33%
23,33
24,33
25.33
26.33
27.33
2833
28.32
3p.33
21.3%
Az.33
33,33
34,33
A6, A3
36.33
3t.23
Ag.33
35,133
40 33
%1.33
42033
43,33
fhe33
45,33
4ha 3%
47.23
48426
0.0
0.0
b.0
4.0
8.0

SIGHA

ERRGR

{HR/ER-HEY )}

¢ 300
¢ 295
0.300
o 31s
0 334
0. 306
0265
0217
0 202
N.192
Gu131
0.106
0.090
0.490
#.081
Q.074
9.07%
0 bsa
0087
0062
Q.860
o 0587
D.05)
0.05%
G.054
B.OGE
o 840
¢.045
9.039
o 63a
o Das4
o O3)
0,024
4.028
0,087

Q0 009
9,009
0.009
0.009
0,010
a 906
0.005
3.00%
0 095
0.008
0 Q0%
0.003
0.703
0003
Q.00%
Q.002
4,083
0.002
0.003
Q.53
8,003
£.083
Dudi2
G.anz
Q.n02
0,902
0.2
o anz
.802
4,852
f.002
4,002
0.002
0.002
0.002
8.002
R.002
0.002
O noz
0,002
0 002
¢.002
¢ 001
2 001
a.001
Q002
0.000
[L 2]

G

0.0

1 Y]

g.0

mable 3% {Contid }

DEUTERD: FROM A =

130 06 — RUN 2079

ENERGY
{HEV]
2 93
3,34
3-T4
%.15
4450
4,96
5.37
5.78
6 19
5.59
7.31
B 33
9 34
I0.35
11.38
1z 40
13.52
14 &2
15.4%
12.47
17 49
ig 5%
ig.35
2p 5%
21.56
22.58
22.50
Fh BT
25.64
25 &%
2% 58
2B 69
29 7i
A0.73
31 75
32.71%
33,79
3480
35 82
35.854
37 86
38.88
33 90
40.91
41.93
42.095
43.97
A%.99
45.01
AL.TT
4.0
8.0

SEGHA

ERROR

{MBFSR-MEV}

¢ 056
D 111
0 153
o 238
0,271
0.320
¢.263
o 330
0.3220
0.278
C.279
0 256
0.207
D.197
0.156
0.123
0.101
a 07z
0,071
o 086
0.085
£.058
0 053
o 458
a 059
& 044
4,058
a.04%6
042
©.05%6
D039
¢ 06
0 QLa
0 Ois
0.029
o 023
o 027
0 015
0.0%6
b.016
0.015
0.017
0.018

G013
0o 017
0.020
0.026
0.027
0.029
0.027
0030
0.029
0.027
0 017
0.017
0.015
o 015
o 013
0.011
D.010
o 0o
0 ¢0%
o oip
5.005
[ il
f. 008
g 008
9.003
{007
4 tos
o naz
9 oot
G.007
8 007
¢ o5
0.005
0o &as
0-006
D.00s
0 0%
0-004
0.004
0.005
0. 004
Q-004
0.004
o.00¢"
0 003
2.005
9 do5
o 002
0,002
0-501
0.0
6.0

b2

54 DOMBARDED BY &2 KEV. PROTENS.

110 DEG ~ RUN 5015

ENERGY
{BEV)

8
3

14
54

SIGMA

ERROR

{30/ 5R~HEV)

0 284
3 ars
Q261
0.256
Tl
0.225
g 189
g Lé4
04149
0,132
0 128
0.0%
0.081
0.477
0 Q&1
0.056
i g53
Hultad
Qa4k
Daitdt
& 36
6 @34
¢ ¢33
G.G29
3 028
& 822
G.022
4 B2¢
c.4le
.14
G.0lh

G.009
0 Do
o 6I9
0069
d.008
.005
Q.005
J.004
0 034
0.00%
¢ G4
O 003
Q 002
003
LU
O 003
¢ a6z
a4 602
$e002
(LN s
Q G32
S.807
G002
G402
002
Ga02z
G.062
o 9b2
¢.001
&.001
Q.001
QL0061
G.001
G nol
0.001
f.001
0 901
0 0a1
¢ ool

120 DEG - RUN TOOZT

ENERGY
{NEV}
2 58
2 98
3 39
3.79
4.19
459
4a99
3.39
579
8,19
6.59
7.30
8 30
.30
10.3L
11.31
12.31
13,31
14.32
15.32
16,32
17 33
£8.33
19 33
20,34
21 324
22 3%
23.3%
24.35
78 3%
2E.35
27.36
2€.36
29.36
30.37
31.37
32 37
33 37
34438
35.38
36 38
37.39
38.39
39 39
40440
41.40
42.40
43.40
44.41
45 41
46usl
$5.9%

SiGHA

ERROR

FMB/FSR-KEY)

0.052
0.100
0.148
0.197
0 227
0.301
0 232
0 271
0.277
0 298
0 263
0.225
0.196
0.181
o 138
G.123
0.127
0.092
o o2
£.053
0 Que
T . 0%

6. 028
& 631

B.01T
t.018
9.0L7
t.012
€.013
a.a13
0.0L4
0.011
0 014
0.006
¢ 006
a.007
¢ 004
0. 005
d.000
a.014%
T4006
0.00LF
0.002
&.067
0.0

a.o

¢ oY
o 010
Q.012
0.014
0.015
0.017
0.015
0.016
0.016
0.017
¢.016
0 009
o 209
0.008
0.007
a 00?7
o Q07
0.006
04 00s
£.005
0.005

335 DEG - RUN 40311

ENERGY
{MEN
.08
5.48
5.88
4 28
& 68
.34
& 38
9.38
10 38
11.38
12.28
13.38
14 38
15,34
16.38
17.39
18,39
19,349
20,39
21,39
2Z.39
23.39
24 3%
25 39
25.39
27,39
28.39
29 39
38.39
31,39
32,39
33,40
34.50
35 40
36,40
37.40
28440
19,40
LU LT
4140
42,40
43.40
45460
45.40
46,23
0.0
.0
G0

S{GHA

(HHJER*SEVS

0.28%

a.8

ERRBR

ap7
9.007
.00y
0.007
¢ 007
0.004%
0 004
0 0D3
0,003
0. 003
0 003
0 062
0 002
.82
0 902
0. 802
0 401
0. 001
@ aon
Ga 01
4. 003
4.801
9.001
6. 401
¢ ool
0. 801
¢ 0oL
¢.801
4 0oL
0.401
¢ O0F
¢ 001
0.001
o 0ol
g,001
0.G00
0.600
0. 000
0. 000
. 001
0.090
0. 0cH
. 000
0.000
1.0
0.0
0.0
4.0
0.0
4.8
.0
a0



180 DEG = RUN 2067

ENERGY
({HEV}
2452
2 92
3 32
372
A L2
S.52
4 52

SIGMA

ERROR

({HB/SR-HEV)

0 098
0 149
o 2

[ a-L

0 31

(LIS S

¢ 27

¢ 30

5 24

4 2%

0 27

0,268
¢ 159
S 163
0 20
0 108
3.081
0 0b0
¢ 042
D 056
0 040
0.931
w3z
¢ az?
0 023
0 038
4 a2
L.010Q
¢ o3
O.012
8 012
G.003
o o0%
G.006
0,005
4 093
G 001
0 0%

oo
h
oD
a o3
[~ v}

0.002

o0
*
o

B.G01

[ R

2 ¥

(=R e~
<>
-

+ % o4t

LoD TOCGTO0

. v r ®

*

SOODOODDOODS D000

0.017
7.021
g 03

0,03

G.03

Do

$.03

8,03

0.03

g.03

.03

1,016
0,014
0 014
2.012
g 011
0,010
3,008
0.007
0.4908
0,007
0 09GE
0.0056
o 495
005
8006
005
G.003
2,004
4,804
3.004
g 802
a.0n2
9,003
C.002
3,062
0.00L
4 2c2
¢.002
0.002
o.001

no

¥
COoSQoaEOOD

SOCOos0o0Ca

k3

Table 13 (Cont'd )
DEUTERON FROM A = 54 BOMBARDED 8Y &2 MEV. PROTONS.

ENERGY SIGHA  ERROR ENERGY SIGAA ERROR ENERGY SIGHA ERROR ENERGY
{ HEV) {HB /SR~HEV] {HEV) {MB/SR=-MEV) [HEV] {MB/SR-MEV} {MEV}

S1GMA  ERROR
[MB/SR-MEV)



1z GEG -~ RUN

ENERGY
{HEV}
&+ 5%
T 25
.25
g 25
10 25
11 26
12 2¢
13 2¢
14.26
15 27
1627
17.27
18 28
19.20
20.28
21 28
22 2%
Z3 2%
24 29
25.20
26.30
27 3¢
28 30
29 33
30.31
31 31
32 32
33.32
34,32
35 32
36 33
37.33
38.33
39 23
40 34
51 34
%2 3%
43 35
44.35
45 35
45 83
o

bl

Table 14
TRETON FROR & = 54 BOMBARDED 8Y 63 MEV  PROTONS

123 15 DEG — RUM B0is 20 DEG = RUN 4028 27 DEG — RuN 5028 35 DEG — RUN 5007
SIGMA  SRROR ENERGY  SIGMA  ERROR ENERGY  SIGMA ERROR ENERGY  SEGHMa ERROR ENERGY  SIGMA ERROR
{HB/SR-MEV) {MEV) (FB/SR=HEY) {HEV) (MBS SR-HEV) [MEV) [ MBSSR=MEV) {MEY] {15/ SA-HEV]
0034 0 034 £.51 ¢ 043 0 619 & 65 0055 0 012 6.52 ¢ 041 0 (06 6.52  0.033 0.005
¢ 0l 0 0la F 21 0 G4l 0.01% T.36  J.058 0 008 7 gz O 0i O 004 7 21 0.050 0 004
D 0k 0 DLe & 21 8.082 (.07 318 B ea¥ 6 887 B.22 O.049 0 004 B.2f 8,049 8 o8s
6 914 C.018 5 21 0.63F O 9is Y.uG D.E4T 0 G0T $.71 O 639 ¢ 804 9 21 D050 D.004
8 09 MA36 1023 ¢ 976 ¢ Q15 10 42 A 04T 1007 10 21 0 045 (.004 10,28 6.047 & 064
0 096 0,336 11 26  Dn.0ez 0 012 L1 44 0 059 0 Q0B 11 21 0 052 0O W4 11,21 0.053 (.C04
¢ 093 C n3é 12.3¢ € 047 0 012 12 45 0 CRS O 0% 12,21 0 044 O 004 12 21 0.050 0.004
g.044 2 024 13.30 0 06% 0.015 13 &7 D 091 0 010 13 2t ©.052 Q 004 13,21 0 049 O @04
6 027 0 Gi9 14 19 0 296 o oLY 14 4% 0 069 0.009 the2l DLO5:  C 004 14,20 0 038 0.004
2.0465 D.030 15,19 O 077 0.6l 15.5F U.050 0 008 i5 21 0.037 O 004 15 20 0 038 0.004%
8,072 0 031 16 19 r.088 0 017 16.53  Q.045 £ QD7 16 21 O 053 (.00% 1620 § 032 O 0bg
9 095 G 036 17.1% 0 08l 0§ 0% 1755 0 051 0 908 17.26  0.052 0 004 17,20 0 043 O C0&
0 045 0 025 18.19 ¢ 089 (.15 18 57  0.070 0,609 18.2¢ 0.045 0.004 18,20 0.053 © 004
4 037 0 523 15,18 0 G488 3 012 19 59 0.046 0 0D7 19 20 0 085 O M0OA 1% 20 0.052 0.004
g 055 O 2327 20.18 0 967 9015 20 61 0.04L  0.007 2¢ 2¢O 456 G.004 20 1% C.052 O 004
o 682 C 033 21 8 8 057 0.014 2l.62 & 83% 8 G87 21 20 O 032 0 804 219 D A58 D OD%
0.031 @ 021 2218 C 061 O 219 22 &%  D.O51 0.008 22,20 0 031 ¢ 004 22,19 0 046 O 008
0 037 0 023 23 18 © 0% O 012 23 56 0 658 0 003 Z3 20 0 049 Q 004 Z3.19  0.083 0 0G4
0,06k 0 024 24 1T 0.052 0.913 24 68 ) O¥3  0.909 24 20 0 Q51 O A4 24,19  0.947 0,004
0 037 D 923 25,47 0 066 0 015 25 70 0085 0 004 2519 0 Q456 0 004 25 19 0.047 O €04
2125 0 04l 26.17 €075 0 016 26 72 D ©55 0.008 26,19 0_046 O 0G4 26 19 0 D47 0.0D4
o 089 0 935 2t tY 4895 O 018 27 T4 D.0865 2 009 27.19 0 931 O 004 2T 18 8 a7 0.00%
0 11T G 940 28.17  9.043 U 01Z 28 76 O 867 $.008 28 19 ©G.D53  G.004 28 1B 8 0S%  C.00%
0.068 0 831 z9 16 0 0% O 614 29 7T 0 04T G.00% 2% 19 0.085 O 004 2% 18§ 042 0.00&
.09 5.036 30 16 0.080 0.C16 0w TS 9 059 0 008 30.1%  0.048  0.004 30 18 0 04T D €04
0 055 0 027 31 16 0 085 0.01% 31 81  0.052 0 008 31 19 0 052 O.00% 3L 18 0 0ab D 004
0 027 0.019 32 16 0.068 4 0Ol 32 83 0.060 0.008 32 19 Q.049 0 004 3206 0.044 0.004
0 082 0 033 33 L% € 068 0.015 33 85 0 063 0.009 23.1% 0 046 0.00% .18 0.039 0.004
0 088  0.031 34 15 & 08 0.017 a4 BY  £.063 0,088 34 18 0 949 O 004 34,17 0.053 0.004
& a%6 0 036 35 15 0 959 O 015 35 BY O CY3 0 009 35 1@ Q.03 6 804 3% 17 & o464 O OBs
D 057 D 028 364,15 G 08F O 0186 36 91 0.1 0 Bl] 36 18 0 049 0005 16,17 0.066 0.005
n 123 0 061 IT 15 0 las OG22 37 92 0 038 0.007 37 1B 0 066 D.005 37,17 0 045 0.004
0 055 0 03V 3g.14  G.0B0 6 013 38 94  0.C81 0.910 38.18 0.028 O 003 38 17 0 022 9.003
f 027 0 0o 39.04 g 09l 0 017 39 96  0.032 0.006 39.18  0.073 ¢ 008 39,47 0 068 0.005
3 058 0 031 #G.ta 0 GI% 0.016 42 98 O 03% 0.007 40,18 0.044 0.00% 40,16 0 @32 0.003
0,096 0 036 41.14 0 088 0 O1F¥ 42 30 @.013 5 ob4 51.18 © 030 O 003 43,16 & 829 O 803
p.027 0 o019 %2 1% G003 O 903 %3 82 $.017 0.004 42 17 6 s 0 001 42 16 £ Q0B 0O 001
0.0 I 43 13 0,006 O 005 44,04  0.03% 0 007 43.17 0.006 O 00 43 16 0.007 ¢ Q02
0.098 0 G637 44,13 G €18  (.008 45 06 0 082 0 010 44.17 0,017 0 002 4,16 0.015 0.002
0068 0 031 45 15 0 083 0,016 46 08 0 009 0 003 45 17 0.038 0.004 48 16 0 310 Q.002
99 50 46,13 9.006 9 0D5 47 99 0 00% 0.003 46 1T 0.002 0 00Y 46 6 0 001 O OOt
g.0 Q.0 46,93  D.005 © 00 AT.65 O 0kl 0.011 45 84 D0 0.0 45 18 Da0 0.0



35 pRG « RUN 4021

ENERGY
(HEV}

ba b4

T.36

8.37

9 39
10.4%
11.43
12,45
13,57
14,48
15.5%
r6.52
17.5%
18.54
19457
20.59
21.61
22.43
23.48
24 &7
25 58
2670
2772
28 74
29.74
33.78
31 9
32 8}
33 B3
34.88
35 &7
35,88
37,52
38 92
3I9.9%
49 96
41+98
42 99
44,01
4503
46 Qf
46,79

SHGMA

ERROR

(MB/SR=MEV)

0.057
D.048
0,043
Ju042
@ 0489
0.065
G062
s.068
9.859
S.032
8026
2 034
D042
0.035
0.030
0.056
0.034
4.013
0 031
Na042
0.038
0 539
0. 049
0.0327
0,032
o 434
Q.0585
g 059
0.053
G 059
€.034%
¢ 05
$.036
Qe027
o 005
U 009
d.008
0 005
0 ob3
0.0

b.0

0.022
0.011
& ol
0 Dl
a.012
G.013
0 213
& pig
0.8313
G.089
0 403
¢ oig
8.011
0.010
¢.009
G 212
¢ 010
D.006
o 009
0 911
0.010
D.GlC
Q.02
2 010
9 009
o 0w
f.012
G013
G 01z
0 913
0018
G.008
¢ dlo
0.609
2.004

4% DEG — RUN TOOG

ENERGY
{MEV})
6.58
T 29
8.29
4 29
i¢ 29
11.29
12.2%
13.2%9
14,29
15,38
16.30
17 30
18.30
19 30
20 30

21 30
22,
23.3

24431
25.31
26 31
27 31
28 31
2932
30.32
31.32
32.32
33.32
B4.32
35.32
34.33
3T 33
38 33
39.33%
40 33
41433
42.33
43 34
44034
44.,9%
0.0

SIGHA
(MBS
0 048
Q047
0 045
D049
& 045
D.04%
g 040
S.036
¢ 057
T.843
o 648
¢ 043
6 038
0 a2¥
0.041
G030
G031
0.629
0 G2é
0.032
0,629
G.029
0.034%
0 0s2
0.034
0 024
4 034
o 022
& 0231
&.038
¢ 008
8,020
o 030
& 007
2.002
0006
0 0at
0 Qlt
0.003
Qg

co

ERROR
R—HEV)
o 01

b5

Table 1% (Conttd )
TRITON FROW A =

54 BOMBARDED BY 62 HEV.

47 DEG — RUN 5042

ENERGY
LHEVY

6

Ts
B.
2.
ig.

53
23
23
24
24

11.24

12

25

13.24
The 2%
i5.24
16.2%
17+25
18425
1%.25

20.
21.
22.
23.

24

25
25
25
25
25

25.26

26.

27

26
26

28+ 26

29,
30.

3L

32.

26
z6
26
28

33,26

34
25
35

27
27
27

37.27
38.27

39
40
41
42
43
44
45

8
28
28

46.08

SIGHA

ERROR

{HB/SR~MEV}

¢ .034
G044
0.035
$.035
T 0&d
0 037
$.437
2,039
£ 831
0.035
£ 638
0.035
0.029
0 026
0.029
0 032
0.026
0.031
o 027
0.027
0 024
0.022
0.020
0.023
o LY
Q@ €20
B.019
8.057
D.018
0.630
0 G631
O 811
Q.017
€ 021
0.009
0.ng2
0.002
0.C04
0 rQ6
0 Q02
G0

0 007
9,005
0 004
0 04
0.00%
0 €05
¢ 905
& 003
O &0%
¢ 44
G.0035
0,004
0 04
1 Qos
o 004
G 004
0.004%
Q 004
0 oDA
Q.004
0.004
0.004
0.003
0 004
G.003
£.003
G Qo3
0.003
D003
0.004
0.904
T.003
G003
0.003
Q.002
0.4901
0 3201
o Qo1
0 432
g.001
o0

PROTONS »

%0 DEG — RUN 5010

ENERGY
FHEV
& 51
Te2l
Ba2)
9 21
10.21
1121
1Z2.23
13 20
i4 20
13.20
16.20
17420
18 20
19 20
20419
2119
22419
23 19
24419
25419
26418
27T 18
28 18
29.18
30 18
3118
32417
33417
34 17t
35.17
36 17
EYM Y
3817
.16
40 16
4% 14
42u 16
LT ¥
44 16
Gty B3
4.0

SIGHA

ERROR

{ M8/ SR-NEV]

0.029
0.034%
4 045
$.036
0.042
¢.038
$.0322
B8040
8.034
G051
9.030
T.036
0.032
D026
0,025
9.033
0.025
0 ois8
0.028
0 024
0.022
0.022
0.01%
0. 024
Da024
o 421
0.01%
2.015
G.020
§.625
0.0920
G.012
0 02
0.023
4.008
0.002
0.0

0.005
0.003
0.002
0.0

0 006
0.004
0.005
0.004
0.005
0 505
O 004
2.385
Q304
0.005
0.004%
0 004
4 004
0004
0 004
0.004
0.004%
0.003
¢ 004
0 004
0 003
0 003
0.003
0.00%
t.004
¢ 003
¢ 003
¢ 903
0.003
G004
o 403
¢ 003
9 003
0.003
¢.002
0.001
LU

0.002
9 001
¢.002
0.0

55 DEG — RUN 4024

ENERGY
(HEV)
& 60
7.32
B+35%
9.38
10.37
11.3¢
12,41
13 43
1% 45
i5 ay
1659
17.51
18.53
19.53
20 57
21.59
22.81
23.63
24465
25.67
26 .59
27.71
28 73
26,75
30.77
31.79
3z2.81
33,63
34,84
35 88
34 88
37.90
38.92
3%.9%
40496
41.98
43 00
4% 0F
45,04
46401
oo

STGMA

ERROR

{HE/3R=HEV}

D026
0 043
04046
0. 047
0,043
Q. 044

0.005
0. 004
0.004
9 Qoa
0. 034
2.004
o 024
8004
€.003
0,033
$,603
0.002
$.003
0. A03
0.003
0.003
0.003
0.003
0.002
0 bz
0.002
0.0D2
0 003
0.002
0.003
0 002
Q.002
0.682
G.002
G.002
0.802
g.002
& o0t
0,001
D601
0.00¢
0.001
Q.00L
0,001
0,081
[+ 1]



5% DEG — RUN 5043

ENERGY
{UEY)

£.453

Ta23

323

%2.23
1 23
i1 z3
12423
13.23
ie 23
1%.23
14 23
17.24
18.24
19,24
2qu2%
21.25
2Z42%
Z3 28
2haZh
28 24
& 24
Zte2%
28,24
20.24
I0.2%
31.24
32.2%
33.2%
3%.25
3525
BG.25
37.25
38.25
39425
40429
2125
4225
43425
f4.25
%5423

SE6MA

ERRDR

{NB/BR-HEV)

o D44
G029
0.632
@ 83%
8 OZ%
D.030
#4031
¢ o33
.02
o RIS
G.0E3
Pt
B.0614
5.021
015
23 2
0.51%
G.401%
G038
Q.01
a 818
0.012
0.016
DaGin
0.010

o 008
o oo4
o 384
D.00%
g QoS
D.0F5
2a00%
§ a04
o Udh
0034
fo B
o DO
BulHy3
¢ 0093
¢ bBz
Frlliix]
$.003
£ 853
2 D03
Q.03
o 003
pa022
¢ 003
0003
0.002
0.003
O 002
0002
g noz
g 003
0.002
0.002
7 ge2
¢.002
0.001
8,001
0-001
0 031
a 001
s8]

TRITON FROM A =

&3 DES - RUN 911

ENERGY
i HEV}
£a52
T.2Z
[- 4
9.22
1022
i 22
13.22
13.22
14 22
15 22
14.22
Y 22
18.22
i%.22
8422
2122
£2.22
23,22
24.22
ZHa22
a8 22
2Fa22
28.22
922
30.22
31.21
3z 21
33.21
34.21
35.21
36.21
37.21
33 21
39 21
4021
41.21
42 21
43.21
A4.21
40 85

SIGMA

MR ISR-MEVE
g

0.83%
0.03%
Q.32
0.028
Q4330
2,828
9,038

0322

ERROR

Dl
4 502
4 902
0,002
4 002
3 ez
Q002
9.082
£.002
Q832
4.862
$.802
002
$.082
9 602
9 082
2.962
G802
0. 002
Q.02
f.408
0.301
a 00t
0 50y
0 ool
0.061
0 603
0,001
0.001
£+00%
0.001
0.001
G« 001
0.001
04000
o oo0e
L. 000
J.001
£4.000
.0

46

Teble ik {Conkd )

T PEG - RUN 5Das

ENERGY
1HEVS
&, 53
Ta24
3 Z4
2 2%
19,24
11,24
12,24
13 24
14,25
i5 z§
18,25
17.75
18 758
i9,25
.23
21,25
22 26
2336
24,26
25+ 26
28,26
27w 26
28,26
29,27
at.2t
31,27
32427
33.27
34 27
35 2t
36 28
AT.28
38.28
39.28
4@ 28
&1 28
42.28
43 2%
A% 29
45,01

STGHA

ERROR

IBB/SR-HEYS

0 et
B 025
3,026
0,923
027
G017
6.623
6,027
2.815
2071
0.01¢
04019
0 19
0.019
9,016
0.0LF
2.018
V017
£4007
0.018
2,813
2.012
0.008
8009
0.008
0.005
D008
0,005
0,006
o008
D.005
0.003
04010
o 0ol
Q.081

. 00%
g.04
Joudh
T 094
Ga 004
B O0s
B.004
Q004
0 o0s
HL008
5. 004
Sa0d%
g.00%
B.004
D003
T4003
0.004%
G.o03
oo
o 903
G.003
TQU3
0,002
§.002
Fab02
faugz2
2 7% Lo g
0 o2
f.002

2.002
0 002
2.093
€ 001
f-qot

B.001
0.0

g0

54 BOMBARDED 8Y 62 MEV. PROTONS.

TS DEG - Run TI00

ENFREY
THEVE
& &1
T.31
B3l
Fa31
j1:2%5 %
1i.31
12.31
13430
14 30
15 3%
1% 3D
iF 3G
18.30
19,29
Ly
21.249
22.2%
Z5e0B
4423
2524
25 38
2F.28
28,28

STeMA

ERRIR

{HBFSR-MEVY
2.008

B.031
[T
T.025
6,029
& ey
G024
Tab22
9 421
o 8is
QL0281
8023
g.018
8.018
&.014
LY
0 o1
o 40
04 0%0
D.013
Ta007
8,089
o.410
U005
6 8oy
0 407
Q. 007
o abe
0.010
0 Q04
a3
{0086
o Q0
[ L]
G000
0.0

[
0001
0 001
Guld

no

2a0083
003
0,003
o 003
4.003
0008
Q008
Q.00
G003
G.003%
4.002
& 0D3
002
£.001
9.002
G002
D002
4 002
L0028
e
@ 002
§ 001
G.062
2.002
B.00%
4.062
04008
0.00%
9.928
Q200
Ga004
(RS
o ogn
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35,23
2683
37,23
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40.23
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o 65
4.004
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0.00%
¢ ez
4,000
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G.007
[
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2.0
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12 DEG - RUN
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{HEYV)
12 91
13.91
1%.92
15.92
16 92
17 93
18 93
19.93
20.93
21.94%
22 24
23 94
24 94
25.95
26 95
27.95
28.96
29.958
3D 95
31.96
32497
18 9T
34.57
35.98
35.98
31.98
38.98
39 99
40 99
41 99
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44 DG
45.020
45.00
47.01
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8 046
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0.068
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o 096
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0 042
0.079
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15.85
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24,35
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27.34
28.84
29.84
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0 048
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30.50
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0042
G045
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Q.44
0 039
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a 034
&.040
0 837
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2.034
£.030
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0.031
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¢ 030
¢ 014
0 024
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0 007
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Q. 006
Q. 006
$.L08
o 08
0.006
o Q04
.008
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0.Q06
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¢. 008
¢. 005
& Q86
2.085
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G.054
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& 037
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0 040
2.038
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0.037
¢.831
8.037
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& 027
H.035
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0.030
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0 Q33
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o Ol4
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G.017
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12 8¢
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4 30
15.80
1688
17.89
16 80
19.79
20.79
21.79
22.79
23 1%
25.T9
25.73
26.78
27 78
2B.78
29 10
30 78
3.78
12.77
33,77
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35 77
36 77
3777
38 76
39.76
40 75
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43.76
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4575
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0.058
0.043
G045
Ga041
D006
G037
0 U460
0.036
G 036
4.036
0.622
0.034
3§33
& {25
0 926
0.827
0.027
0.023
0 020
0.026
0.031
0.025
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0 004
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4§05
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o 008
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$.004
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0.004
04004
}.003
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0.003
o 003
0.003
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0 002
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0.203
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9.001
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B.68
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ig 21
11 23
L2.2%
13.25
I4.28
15.30
16 32
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i8.34
19128
20.39
2la41
2243
23 4%
24 47
25 49
26450
27 52
28 24
29 56
30458
31.60
32.81
33 &3
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35.47
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Q.76
41.78
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0 015
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D.024
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G.043
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0.043
0 040
4 Qat
0.045
& 044
¢ 033
0§28
8.017
o 031
0 026
0.028
a az27
0.027
0.031
G.025
8.015
G.028
06.025
d.023
9 039
0.023
0.010
0.0L8
Q.0156
g 012
©.003
& Dil
0.815
¢.009
#.005
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0.020
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¢ 0
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20.83
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22.39
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24.8%
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26 8%
27 8%
28 BG
29 8%
32 89
31.8%9
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34.90
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38 90
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a 037
Q.Q37
Q 023
Q.022
G.027
9.031
0 023
0.830
Q.815
8 21
9 &ig
¢ uis

n.005
C.005
¢ 604
0.004
0 084
& 005
¢ 204
& 205
& 003
& 4
0 404
o 603
£ 403
4 20%
{.003
G <oz
0 N3
¢.C03
0 co3
0 003
o 003
o €03
0 tel
0.002
o apz
¢ G0z
S.002
T.0D2
i {02
3 002
RR L4
O 001
D.0GZ
g o~

Bah

o a

54 BOMBARDED &Y 62 MEV PROTONS.

75 DEG -~ RUN 7160

ENERGY
tHEV)
12 o5
13,95
14 95
15.98%
16.95
17 95
i8 94
19
20.9%
21 94
22494
3 9%
4 %4
25 93
26 93
27 93
ZB.93
29 93
30 93
31 92
32.92
33 92
24,92
35.92
36 92
37 91
38 91
32 9
4G. %L
4L 21
42.91
43 90
44,90
25 88

AR ]
80

S1GHA

ERRGR

{MB/ SR~MEV)

a3l
035
0%
026
025
0R%
a2
Loy
G0
oy

BLUACGGOSDoO0NDD

0 003
a 003
0.003
0,003
o 003
0 3
G 003
0 003
0 003
0.003
O.002
¢ 002
G002
o 4nz
§.002
o ooz
6.002
0 o2
G.002
0.002
Qet
ooz
noz
11133
(11133

[=F-F-R-FrE-N-]

30 DEG -~ RUN 5012

ERERGY
(HEVY)
12.93
$3.93
t4 93
15 93
ta 93
17.93
13.93
19 83
20 83
21 93
22 93
Z3 93
2% 93
25.93
25.93
27493
28 93
2% 93
30 93
31 93
32.93
33.93
34 93
35.93
36.93
37.93
35 93
39493
43 93
4#1.93
42,93
43 93
aL.TY

F0
3.0
0

SIGHA

ERROR

{MB/SR~HEV)

o 037
6.032
0 n29
0.022
0 pzd
o 020
Q gz
©.021
8.013
8.017
O 912
o 12
o 013
0 DIl
{.009
0.009
a.ote
0 010
0.n07
0.007
0 pov
0.006
0,006
0.005
0.004
0.002
o 003
©.003
0.003
G jo2
€.501
4 G032
6.2

Q.9

0.0

Q.0

¢ ooz
Q.002
0. 002
0 ooz

e Q



93 DEG — RUN 4010

ENERGY
tHEY)
1z 58
13 95
1n 93
15 95
16 9%
17.98
18 98
19 98
20.98
21 38
22 38
23 98
24 38
25 98
26 38
7 98
28.58
2% 93
30.38
31 98
Az 98
33 98
34.98
35 98
36 98
3T 98
38 98
3 9§
s 98
41.98

S1GMA

ERRDR

{MB/SR~MEV)Y

9,027
{$.025
o 027
g 622
8 020
o 01L&
0 015
0 Q15
0 011
0 0l4

+ .

VOO ROoOROD
LOQDOOOGO

+

0 o0
4 4602
g o0z
0.002
& 881

e

R

RSOOSR H MO RGO

*

DDODTSOA0

HELIUM-3 FROM A = 54 BOHBARDED BY 62 MEV.

100 DEG ~ RUN ZOTD

ENERGY
TMEY)

7 37

&.38

& 78

%.18

.60
10.31
11.33
12 35
13.37
14 35
15 4n
16.42
17 &4
1B.46
19.48
20 50
21.51
2? 53
23.5%
24 57
25 59
26 61
27.62
2B 64
29 66
30 68
31.79
32 32
32 73
EL ]
35,77
36 79

SIGHA

ERROR

1137 5R-HEV ]

G 035
8 2318
£.038
8327
¢ 031
Q037
0§47
Q.03
B 0%
Q.01
Ca017
C 016
¢ 916
G.G18
o 008
g H1Y
o 008
G005
0.011
G011
0.009
o 01l
0.093

*
[23=3"]
o 3

S oo n‘?f?ﬂ € £
0:30:}3{?D€3¢<0¢
o3

2 019
0.007
o 009
o oo
¢ L09
0.006
O Q0T
¢.006
¢ 005
€ 005
0.004
0.004
0. 004
& o0
0 003
¢ Bos
€ 003
0.062
0.003
0 €03
9.003
003
ac2
003
jalord
002

jelex]

I
[=]
o
~N

..
QAL
e R

o
n

. .

GOoOQCeDoRVOGOIND00DRD

. .

DOOO0QDOD DN

b2

Teble 15 (Gunttd }

110 DEG «~ RUN 5015

ENERGY
{HEV)
13.10
14. 10
15 11
& 11
7. 11
18 1%
19 11
20,12
21 12
22.12
23 12
24412
25.13

S 1GMA

ERROR

{MB/SR-HEV}

0.021

{.002
Q.002
$ 001
¢ 301
3.001
o oot
o el
0.001
0 0L
0.0G61
o a0l
2.001
o 001
0.0l
£ 601
g 631
Q oni
o 330
G001
g 00d
0 0oC
0 500
Q.0060
0.000
LU g ]
0 400
. 000
4 000
6. GO
3 4Ge
8.000
a0

fa = R R e ]
€ 4w
DYoo

+

PROTONS -

120 DEG - RUN 7002

ENERGY
THEVY
12 96
13,97
ia 97
is 97
5 98
17 98
13 98
19,98
20 99
21 %9
2z 99
24 60
25 00
26,00
27 81
28§21
22.01
38 01
3i.02
32.02
33.02
34 D2
36 03
26 03
37.94
38 04
39 04
20 06
41.85
&g N
43 0%
43,81

0.9
Q9

Sooon
SooTo

SIGMA

ERROR

{MBFSR—HEV)

D.022
¢ P18
Ga815
G.012
G.009
0 G009
¢ 010
¢ 010
[
G.005
¢ ao6
d.002
0 Qo5
¢.001
¢ 0oz
o Qu2
g CGOL
£.802
o Qoz
Q.0

0.001
0 0ol
¢ 001
G.001
0.00k
o0

;
33
=]

-

+

COOO0DOO MGG T
.
DoOORAO0OD DD

¢ 063
©6.003
¢ 0oz
G.002
o 002
0.002
0,002
0 toz
0.001
©.00}
0 00l
0 001
D 001
Q.001
& 001
o 601
0.001
o061
¢.001
0.0

6 001
0 001
0 0al
0 Qo1
0.001
00

0.000
© 0oL

.

)

QOO0 SO0 D
.
ROCDQCGOG

135 DEG — RUN 4011

ENERGY
{MEV)
12,93
13 93
14 93
15.93
16,94
17494
18 94
19 94
W 94
2l .94
22 9%
23.9%
24 .94
25,94

S1GMA

ERROR

{MB/SR-HBEV)

0.4019
f.018
8,012
G010
0. 60%
9.01I0
¢ 007
0 0G6
0.005
0 004
0 004
0 003
0 003
0.003
£.002
8,002
o 062
S.0461
¢ 001
¢.001
0 not
0.000
0 000
¢ 000
4.000
0.000

[ oW
(=g g-r)
[~ R=E~]

)

.+

SODOOO0DOMM

[~ X-N-N-N-E-E-E-N ]

. 001
9 001
& 001
& 001
o 201
Q.00
9 a0k
0.001
¢ o0l
0 Col
0 col
¢ coo
0 00
0.086¢
0,000
S.000

OoOO0COODOON

PR

LOOLOOOOOD



160 DEG —= RUN 2067

ENERGY
{HEV)
T 42
Te.B2
8.22
8.62
9.02
g 42
10 12
11.12
12 12
13.12
14,12
15.12
16 12
17.12
18 12
i%.12
20 12
21.12
22 12
23.12
24412
25,12
26 12
27 12
28.12
29.12
30 12
31 12
32.12
33 12
34.12
35.12
36,12
37 12
38.12
39.12
40 12
41.12
42.12
43 12
44 12
#5.12
46 12
47 12
48 12
49.12
50.12
51 12
52.12
53 12
54 12
55.12

SIGHA

ERROR

{MB/5R-MEV}

0.025
Q.0406
¢ §26
0.03%
0.032
0 040
6.028
G.027
0 025
0.016
0.023
9 004
0.006
o o7
0 0Il
0.002
0.005
0.001
¢.003
090

0.003
0 o2
0.003

v e » . s N v MR »
COoOROOOCONSOVLOVOOAOIOIDODO0OD

CoORNOOL OO0 CAYSCROCoOleCs0DD00O0

PR

0 0GS
0.012
0 009
0.010
0 010
¢ o1t
0 006
0.006
Q 003
0.004
0 Q05
0.002
0 003
Q 092
9.004
¢ 00}
¢ 063
0.001

N

. . .

P v v

P

+

. ..

AOQOoOO0COH0QoODO00ooRO000000RD0Q00
0000 TOVO0AUDTUROO0OIV0ROEOLOBRIDO

+

S3

Table 15 (Cont’d )
HELIUH=3 FROM A = 54 BOMBARDED BY 62 MEV PROTONS.

ENERGY SIGMA ERROR ENERGY SIGMA ERROR ENERGY S5IGHA ERROR ENERGY
(HMEV} (MB/SR-MEV) {HEV) (MB/SR-MEV) {HEV) {MB/SR=MEV} {MEV)

SIGMA ERROR
(H8/SR~HEY)



12 PDEG - RUN 123

ENERGY
{HEY)
Te55
7295
8.35
8.715
.15
9.55
10.25
11.26
12.26
13.26
14.26
15 27
16.27
17.27
18.28
19.28
20.28
21.28
22429
23.29
FEY 44
25 30
26430
27.30
28.30
29.31
30.31
31.3F
32.32
33.32
34,32
35.32
36433
37.33
38.33
3%9.33
40.34%
41.34
42.3%
43 35
44435
45435
46435
4T+36
48436
49.36
50 37
51.37
52 37
53,37
54.38
55.38
56,38
57.39
58.39
59.39
59.594
0.0
0.0

SIGHA

ERROR

{HB/SR—HEV]

0 682
1.424
1.496
1 586
1.537
1 887
1.825
1.65%
1.704
1.041
1.190
0.438
0.896
0.442
0.560
0.404
¢ 285
0.333
0 396
0.293
0.260
0 231
0.210
0.115
0 229
0 215
0 1&3
0.212
0.151
0.0682
0 126
0.151
0.0%0
D.1561
0.0%4
0.156
0 111
0.169
0.102
0 152
0.118
0.157
0.165
0 150
0 082
0.0a3
0.017
2.150
0.077
0.045
G.042
0.014
0.055
0.0

[=N=R =gy

[1]
Q
0
0
0

0.153
g.221
0.226
0.233
0.229
0.254
d.158
o 150
0.153
0.119
Q0 128
D.093
0 111
0.078
0 087
0.074
0.062
0.067
0.074
0.063
Q.060
G.056
0.05%
0 040
0.056
0.05%
0.050
0.054
0 045
0.033
0.04)
G.045
Q.035
D.047
0.036
0.046
&.03%
0.048
0.037
0.046
0.040
0.046
0,047
0 D45
0.033
0.034
¢ 032
C.045
0 032

ALPHA FROM A =

15 DEG = RUN 5014

ENERGY
{HEV)
14410
15.09
16.09
17.09
18 09
19.08
20.08
21.08
22.08
23.08
24.07
25.07
26 07
27.07
28 0T
29.06
3G 06
31.06
32.06
33.05
34405
35.05
36.05
37.05
38.04
39.04
40.04
41,04
42.04
43.03
44403
45.03
46.03
4T.03
48 02
49 02
50.02
51 02
52.01
53.01
54.01
55 01
56.01
5%.00
58.00
59,00
59.75

G.0

. " *

R -R=R) Cl?'o (=2 ~N=F=]
VODODODAODOO

SIGMA E£RROR
{MB/SR—HEV)

0 932 0.055
0.816 0.051
629 0.045
0.535 0.042
0.468 0.039
G400 0.036
0.336 0.033
C.310 Q.032
0.289 0.031
0.225 0.027
0 224 0.027
€240 0.028
0.203 0.026
0.162 0.023
C.181 0.02%
C.160 0.023
¢ 171 0.02%
0.13%¢ 0.021
0.182 0.024
G.160 0.023
Q.109 0,019
0.131 0.021
0.13%4 0.021
0.171 0.024
0131 0.021
0.129 0.020
0 130 0.020
0.086 0.017
0.107 0.019
2,103 0©.018
o 118 0.020
0.143 0.021
0.099 0.018
0.102 0.018
0.109 0.019
0 127 0.020
0.074 0.015
0.100 0.018
0.105 0.018
0.041 0.011
0.024 0.009
0.012 0.006
0.022 0.008
0.017 0.007
0.0 G0

0.0 0.0

0.0 0.0

0.0 0.0

G.0 0.0

Q.0 0.0

0.0 0.0

[ ] 0.0

0.0 0.0

0.0 CG.0

0.0 0.9

[ ] 8.0

0.0 00

0.0 0.0

0.0 0.0

5l

Table 16

54 BOMBARDED BY 62 MEV

20 DEG - RUN 4020

ENERGY
{HEV)
T-65
8.06
8.47
8. 87
9.28
9 69
10.40
il.42
12 43
13 45
14 47
15.48
16.50
17.52
18.53
19.55
20457
2l 59
22 &0
23 &2
24 &%
25.65
26.67
27.69
28 70
29.72
30 74
31l.76
32 77
33.7¢
34 81
35.82
36 B4
37 86
38.87
39.89
40.91
41.93
42.94
43.96
4%.98
45.99
47.01
48.03
49.04
50.06
51.08
524 10
53.11
54413
55.15
56 16
5T7.18
58.20
59.21
59.85
C.0
0.0
0.0

SIGHA

ERROR

{MB/SR-MEV]

0.923
i1.382
1.515
1.605
L.651
14904
2.008
L.862
1.575
1.11%9
0.588
0.620
0.493
0.443
0 428
0.387
0.325
0.264
0.272
0.254
0.259
0.294
0.089
0.194
0.333

0.193
0.236
0.258
0.255
0.258
0.277
g 180
Q 174
0.160
0.135
0 098
0.100
0.089
0.085
0.083
0.079
0.072
0.065
0.066
0.064
0 065
0.069
0.038
0.056
¢.073
0.066
0 04l
0.049
0.052
0 048
0.027
0.049
0 022
¢ 046
0.016
0 023
04034
G 035
0.0138
0040
0.039
0.031
0.031
0.052

-
[

OoCOoO0OoOOo0
EREEREREN
OO0 0O000

PROTEONS .«

27 DEG = RUN 502¢

ENERGY
[HEV)
5.92
Te32
Te72
8.12
B.51
8 91
9.31
9.7l
10.41
Il.41
12.41
13.41
14441
15.41
16.41
17.50
18 40
19 40
20.40
21 40
22 40
23.40
24 40
25 39
26.39
27.39
28.3%
29.39
30.39
31.39
32.39
33.38
34.38
35 38
36.38
37.38
38.38
39.38
40.38
41.38
42437
43.37
46,37
45,37
46437
4T.37
4B.37
49.37
50 3&
51.36
52.36
53.36
54436
55.36
56.306
57.36
58 35
59.35
59.93

SIGHA

ERRDR

{HB/SR-MEV)

0.582
0.797
1.059
1.359
1.598
1.757
1.89%
1.955
1 917
1.764
1.500
1.100
0.883
0,688
0 548
0.463
0.403
D 346
0.304
0 249
0.235
0.221
0.201
C.190
0 171
G.183
0 151
0.152
0 140
0.125
G.123
0.106
0.100
0,105
0.109
0.108
0.Q93
0.087
0.064%
0.082
Q.075
0.074
g.080
0.070
9.07%
0.068
0.049
0 052
0.042
0 037
0.029
0.008
0.006
0.005
0.006
0.00¢
0.000C
0.0

0.0

G.022
G.026
0.030
0.034
0 036
G.038
0.040
0.040
0 625
0.024
0.225
0.1565
0 OL7
¢ 015
0.014%
d.012
0.012
¢.0l1
¢ 010
0.009
¢.009
0.009
0.008
0.008
0.008
¢ 008
©.007
0 007
0.007
0.006
0.006
0.006
0.006
0 006
0.006
0.006
0.006
0.005
0,005
0.005
0 005
0.005
0.005
0.005
0.005
0.005
G 004
0.004
0.004
0.003
0.003
¢.002
0.001
0.001
¢.001
0.000
¢ 000

[ ]

30 DEG = RUN 5CO07

ENERGY
[MEV)
14.10
15.10
16.10
17 10
18 10
19.10
20.09
21.09
22.09
23.09
24.09
25.09
26409
27.08
28.08
29 08
30.08
31.08
32.08
33 @8
34-07
35.07
36.07
37.07
3B.07
39.07
40.06
41.06
42.06
43.06
44.06
45 06
46.06
47 05
4B8.05
49 05
50.05
51.05
52 05
53.05
54.04
55 04
56 0%
ST 04
58 04
5%.04
59.76

0.0

(=)
.
o

D00000000Q0
VOO0 O000

e

SIGHMA

ERROR

(HB/SR-MEVY}

o 870
g 676
0.554
0.450
0,378
0 33z
0.298
Ga 240
0 256
Q.210
0.E87
Q.178
Q15
0.152
0.153
0 152
0.123
0114
0.113
0.110
0 097
0.115
0.093
0.116
0.078
o o080
0.077
0.072
0.6l
0.062
0.063
0.062
0.068

QOO0 oDO0ODOoOooDo0O0

o000 OoOO0O0OdaocoCcoR

I

0.017
0.015
0.014
0.013
0 011
0.011
0.010
0.009
0.009
0.009
0 ¢08
0.008
0.007
0. 007
0.007
c.007
0.007
0.006
0.006
0.006
0 006
0.006
0.006
0. 006
0.008
O ¢S
6.008
6.028
0.005
0.005
0.C05
0 005
0.005
0.024
0.004
0.004
0.003
G.003
0.003
0.002
0.001
0 001
0.001
0. 000
G000

»

by .

OOOOOOQ?OOQDOO

CoO000O0ODODO0O0



35 DEG = RUN 402}

ENERGY
iMEV]
Tt
2.07
848
B.88
.29
&.78
10.51
11.%3
1Z.45
13.47
.45
15 5%
15.52
17.54
18,56
19.57
20.5%
2L 61
22.63
23.465
24467
25.68
26 70
27.72
28.74%
29.76
30 78
3L.7%
37.81
33.83
34,85
35.87
36.88
37.90
38.92
39 94
40.26
4L.38
42.9%
44431
45 5%
4“5 05
47.37
&8.56
43 D
50.12
51.3%
S2.1%
53.15
B4.1%
55.21
54.23
7425
58.27
59.28
59.92
0.0
0.0
0.0
2.0
0.9

S{GKA

ERROR

{MB/SRMEV]

T g1

.29

1 &3

1.75

1 8%

2.05

z 00

i.72

1.5%

L.11

& 87

o 59

C.502
Das3s
0,298
o 277
4 2493
Q 248
0. 180
0. 149
0.221
0. 164
0.136
0 132
0 145
0 168
0.093
Q0 13}
0 080
G.074
0 489
¢ 106
0 077
0 073
0.047
0 059
G066
f.047
B.039
2.05%
2.438
0 028
0.033
¢ az2
G.019
G.015
G.00%
G, 008
8,084
Q.008

R

OOTOOLOCOODOD
N
LOOVOSODCHO

.08
0,89
0410
0 11
Gttt
8.412
¢ o7
2.07
0.07
G046
8,08
8 D&%
G.037
034
0.033
¢ 028
G.028

0.9

ALPHA FRDM & =

45 DEG «~ RUN 4032

ENERGY

{BEV}
et
3 09
8,41
8.81
a2
G52

10 33

11.3%

12435

1i3.38

14,37

15438

156,39

LT 40
18441

19.42

20,43

21.44

22.48

23 44

2447

28.48

26 &9

2T 54

28 51

SIGKA

ERROR

[HB/SR-HEW]

1.02
1.22
1.51
169
i %5
1.94
i.83
1.61
1.52
i.03
0 76
Q.56
0.398
0 360
Qa244
0.24%
0.243
0 201
0.135
0.184
£.150
0.133
0.138
0.115
0.092
0.12s
0.118
0.105
0.078
0.078
0072
T 051
0.053
0.064
V04T
0.028
L4023
G.022
2.026
0.039
SU1Y
P01
G.014
8.01%
¢.004
GuFiG
G o0%
[+ 58+]
g0
0.002
0.0

)

ODOoOoLOELaAD
»
QooOCD2D0QN

S.OB
0.08
G. 10
2w
818
D3l
0.6
2. 06
2.06
G5
a 84
0.04
0.030
0.029
0 024
0.024
0.024
g 021
0.01L8

55

Table 16 {Conttd )

47 PES — RUM 5042

ENERGY

{8EYW
Sed%
5.83
5223
b 63
7 03
T 5%
F.82
8,23
8,64
G
G Gh

16.14

1t &

12.14

13,14

4. 14

15. 14

16 14

17 15
i8 1%

19.15%

20 15

21.15

22.15

23.15

24 15

25.16

26 16

27 L&

28 16

29,14

30 18
31.16
32.10

33 18

34,17

35.17

35 17

37417

38 17

39.17

40 17

41,17

42 12

£3.18

4% 18

45.18

46 1§

%#7.18

48 18

49 18

50.19

51.1%

52419

53 19

54.19

5%.19

56419

57.19

58.19

59.20

SIGHA

ERRGR

T#BSSR-¥EV]

D.13

& Zi

0 35

3 4B

0.78

¢ 96

£.28

1a47

L 70

L.54

.84

t.786

1 53t
L 195
8.930
G701
D547
0 450
0.346
a 317
0 258
¢.221
0.189
0.155
0.146
0.139
0 1046
Q.106
0.107
0.09
0,082
0.092
0.079
0.059
4 058
0.054
VL0549
Q.048
0.857
G052
[.032
U 0%3
0.037
F.032
0032
0.029
0.029
0.027
4,024
G.015
0.018

D01

o a2

G.02

0.03

¢.03

C.048

T G4

¢ o5

.05

& 05

a.05

©.03

o 929
B.026
6.023
0,020
0.018
0.016
0.014
o 03
0.012
0.0L1
0.019
¢ 009
f.00%
9.009
0.008
0 008
o Qo8
0,007
0.0307
0007
6.007
0 006
0.006
o H06
B.005
0.005
o 5606
0.005
& O0%
Ha805
G.005
& Gb%
T. 004
& 004
D004
g G0%
G004
D.003
£.003
8.902

54 BOMBARDED 8Y &2 MEV PRUTONS

80 DEG - mUN 5010

ENERGY

{HEY)
4. 10
ig.ig
16440
17 10
18210
i9.id

S{gHA

ERRGR

{ HBFRR~MEV Y

0 46
.58
g 43
0a35
Q.36
0 2%
o 19
0419
D.ib
D 13
[ ¥
0.12
0. 096
0.086
O 08%
0.088
0.069
0. 065
0.073
. 062
$.087
0.048
Ua 043
0., 050
02547
0. 045
0. 040
0032
0 023
Da022
0.026
Q.29
0 021
Quths
0 016
0,009
o oot

* *

*

*

(=X~ T-2-F. 321
SoOooDooOORY

Se02
T02
9.01
S.0%
$.01

0.0

55 DEG — RUN 4025

ENERGY

{HEY)
Fobh
8.07
8 &8
& 8%
.29
FLT0

ig a4t

li.e3

12.55

13467

14,59

i15.51

16.52

17.54

18.56

19.58

20 60

21.62

22 63

23,65

24 67

25.69

26.71

27 73

28.74

29 76

30.78

31 80

32.82

33 84

34 85

35.87

36.89

37 91

38,93

39.95

30 97

41.98

4300

&4 22

45.04

4800

47.08

48,09

49.L1

50 13

51.15%

52417

53419

54 20

55 22

56.24

57 26

58.28

59.30
o0
0.0
0.0
o0
0.0
0.0

SIGHA

ERROA

{HBFSR—BEV]

1a12

1.32

182

1 &8

1.72

1.756

1.66

1.38

1.2%

G591

8 51

G &5

0.353
0.323
C.224
0.182
0 187
0 194
0 12t
0.108
0 039
0 l28
0 08s4
0.084
0.074
0 042
e 064
0 055
0.049
0 041
0.050
o 032
0 033
o 030
0.034%
0.037
g 018
o G2t
$.014
2.019
o T

-

L1
Y

. .

CoDCoDO0QQoQOQNn
CoOQRDRORAQQRDODD

Q 95

0.07

G.08

4 08

G.08

$L08

D05

0 o%

0.0%

G.0%

4.03

& 03

0.022
o g2t
0.018
0,016
0 016
L
0 012
0.012
0 012
0.013
0 o511
0.011
0.010
0 ¢08
0.010
¢ Q09
0.008
0.008
0.G08
0.007
0,007
0 007
0. 007
Q.007
¢.007
¢ 005
o 084
2,005
0995
o oo%
0.004
0.08%
D.00%



60 DEG = RUN 5043

ENERGY
{MEYY
5.13
5453
5,93
5433
fa T3
7.138
7.5%
T 48
053
B.73
3.13
.53
1023
1L.23
12.23
13.23
14.2%
i5.23
18423
iT+2%
tg.34
19.34
2024
2l.24
22,254
3 24
24224
2524
28.24
2Ta2%
28,34
29.24
3024
3le2k
32.3%
33.2%
34.25
35.28
2H.IH
3735
58 25
29.25
43425
41e28
4235
43.28
44425
45,25
A% 25
4725
48,25
49,28
50 2&
51.26
52 26
53.26
S5h.28
55 26
5826
5T. 26
58,28
BA.T9

SigHa

ERRGR

{HBFSRREV]

0. 5T
0.21%
.324
S.458
0.670
{ 952
1 205
P 354
L5930
1.55%

0.0

g.014%
¢.017
a.023
0. 025
0.G30

3.0

ALPHA FROM A =

65 DEG ~ RUN B0EL

ENERGY
1BEVE
14.12
15.12
16.12
1T.12
l8.12
19.12
2012
21.12
Z2uiZ
2312
P ¥
28.12
2é&.12
27.12
2B 12
2912
I3
31.12
32 i
33.1F
ELTE)
38.11
3611
37,11
28411
3¢.11
40a 11
4111
42a11
%3611
44413
45,10
46411
47411
L2783
4911
50eil
51,11
51 8

Gl
0.0
0.0
Q.0
2.0
0.0
a0
0.0
2.8
0.5
(2]
[ 3]
G
& o
[ ]
0.0
9.0
2.9
Baf}F
D0
s ]
G
.0

SisHA

ERROR

INB/SR-HEV]

Ba533
. 507
9315
Q.258
9210
PN
0,134
DeiB
Tal€l
[
4.075
Qall 4
0083
D060
0,049
o052
Sa042
2.044
D4
B.031
G030
Gald b
04028
Q.05
Q.24
GG LT
D.819
G.011
G014
QLM
G013

fra 010
0.00%
d.002
4.007
0. (06
0,005
04005
O 305
Qe B0
8. 004
£.004
0.004
0.003
4,063
0.003
0.003
8,003
0,083
$. 003
&.002
¢.002
Va02
e 002
0. 003
0,002
Q. 002
Qe 02
#.001
Q302
Qefi0L
G.002
6.001
0.00Q)
Q. 001
Co 51
0.001
0001
0. 008
6.0
L.t
[
0.0
Q.8
G0
[N}
0.0
C.0
L2
Cotk
0.8
G0
0.0
Gl
Qull
0.0
0.0
Qudd
0.4
a.13
Dy
O
0.0

56

Tabie 16 (Conn'd )

10 nEG - RUN SD44

ENERGY
THEVS
3.18
5488
S92
.38
H.78
T.19
T84
T.9%
8 39
B. 7%
9,19
B 5%
0oy
13 &9
12429
13 29
14,29
15,28
i5 ap
1y 30
58,30
17 %0
2y 30
21,30
22,3t
23,31
25431
25.31
26,34
E¥a 3L
28,31
20,32
3a32
3.2
32 32
33 32
I3
35 32
35,33
.33
38,33
39,33
40,38
L. 33
4333
43.34
44 3%
45,34
454 3%
AT 34
4834
A%, 3%
SGa 38
51.35
52,35
53, 3%
F4e BB
55 3%
55.35
5t.a4
38.01
L]

SIGHA

ERROR

{RESSR-BEW)

0.151
G242
0.397
8,595
0,829
1,121
1,279
1.504
1.517
1.604
1.873
1,592
1.349
1.097
0.830
¢.o28
T 456
Q.23
0.27%
0.2
Q. 164
G131
Q115
0,097
0.08%
8.072

$5.0

G.014
Q021
0.027
G.058
O oss
0.04%
0.044
&.852
B.058
2. 483
0.054
9.05%
G 031
O.028
0 02%
o ozl
£ 018
2.818
J 014
G.018
Dkt
0.0180

54 DOHDARDED BY b2 HEV. PROTENS.

15 DEG ~ RUN 7100

EHERGY
EHEVE
14.25
15.25
16.25
1 T.25
18 25
19+2%
20,24
23.2%
Ria2%
2384
Z4.2%
25.23
26423
27.23
28,23
29.23
30.23
31.22
32.22
3322
34,32
38.22
Ab. 22
37.22
38.2%
39,21
£0.21
51.2L
&2+ 21
4321
G420
4%, 20
4Ga 20
47.28
£8.20
49x20
50,19
5319
5219
5319
54419
55.19
S6.18
5& Th

da0
[
0.0
1 ]
2.0
00
.0
8.0
0.0
0.0
0.0
0.0
2.0
9.0
5.0
G0
0.0
9.0

SIGHA

ERAOR

TR/ SR-HUEY S

9,38}
&y B85
0, 259
Q.23
Qe ka2

8,011
O.011
0.009
0008
o 007
0.007
D«0056
2.006
S 06
D.085
£$.005
0.065
0.004
H.00%
0004
G003
o.003
4,083
0,003
0.002
9.003
5.003
D003
0.402
Q.003

80 DEG — RUN 5012

ENEAEY
LMEVY
Ya.23
i% a3
16423
17.23
i8.23
19423
20423
2L.23
RT3
23423
24 23

SIGHA

ERRDIR

LHBSSR-REYV)

G413
0310
0,225
a.i¥e
C.1%%
0.12%
0.052
H.584
T B4
Q057
G053
D048
0,848
0.035
0.032
G024
o b28
S.G2E
0,023
G.021
& 017
0.917
0015
0.018
o.012
8.1
0008
Q. 607
G.alT
0. 04T
.305
0 003
0.00%
¢ 002
0.002
G001
Q.00
o oL

[
Iy

[y v ¥
RSB DOOODBnaOn

ﬁlﬂ(:?tﬁﬂtbw

a7
G006



$3 DEG - RUN 4BiD

ENERGY
(HEVE
14,53
15 33
16.33
i7 33
18.33
19.33
20.33
21.33
22.33
23.33
26,33
25,33
2633
27 33
28.33
29,33
30.33
31.33
33.33
33.33
34.33
35.33
36.33
37 33
38.33
33 33
%0.33
%133
%#2.33
43.33
44.33
45.32
45433
47433
48.33
§%.33
55.34%
51.34
5Z243%
$3.34
S4%e3%
55.34%
55.0%

Bt
G5
f.0
0.0
2.0
0.0
0.0
0.0
0.0
G.0
0.9
0.0
Q.0
da2

51GHA  ERAQR
{HESSR-HEV]

4 330 O0.006
$.24% 0.005

0.016 0 001

0.013 0.001
0.009 0.00%
0.011 0.001
0.005 0.001
0,006 (.001
0.005 0.001
2,005 0.001
0,003 0.001
0.003 O 001
0.904 ©6.001
¢.002 {.001
& 082 0.080
3,00z 0.000
2.001  ©.000
0.001L 0.200

2000 C.000

G0 8.9
F.0 G4
O=0 0.9
3.0 8.0
T O G. 0
2.0 G0
S0 0.0
G.0 0.0
2.9 Q.0
2.0 0.0
G.0 C.0
G.0 0.0
[LIRY] 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
00 0.0
0.0 (o]
0.0 0.0

ALPHA FROH

198 DEG « RUN 2070

ENERGY
§HEVE
5«27
5.68
5,08
& 4%
5490
T+31
7.7l
B.l2
B.52
8.94
2.34
.75
10446
11.48
12.50
13 52
14454
15.56
16.57
17.59
18.61
19.563
20.65
25467
22458
23,70
24.72
25 74
26 16
27.78
28.80
29.81
30,83
31.85
32.87
33,89
34491
35.92
36.9%
37.94
38,98
403 @0
4L.02
42 93
43,05
55,07
4509
45411
4713
%8 14
49,16
49485
0.0
0.0
0.0
0.0
o0

SIGHA

EQROR

{HB/SR~REV}

D275
Qa42%
Q0.608
DaAGE
L.192
1 389
1.801
Lubbd
1673
1,558
L8621
1.303
1.202
0.874
Ou646
0.552
04351
0207
0.133
0121

0,027
G O34
0. 040
D.048
G057
G.061
1. 045
0. 067
0.067

ST

dsble 18 (Cont'd }
A = 54 BOMBARDED BY &2 MEV. PROTONS

i1 DEG - RUN 5QL5

ENEREY
LHEV)
1%.40
15.41
1641
17.41
18441
19,41
20,42
21 42
22.42
23,42
24 42
25,43
26 43
27.43
28,43
29,43
30.44
3Lo4%
3Ze 44
33 44
3444
35,45
36445
3745
38,45
39,45
40.46
4L.45
42,46
43 46
45448
45447
4647
47447
48,47
494,47

0.0
©.0
0.0

[s 281}

)

R

>

COoOCODOOOo00D
COCoLoCOOoD

-

SIGHA

ERROR

{HB/SR-HEV]

L2540
$.163
G127
D.093
GeDEL
G060
0.049
0.038
0.030
0.025
0.01%
0.021
0.01%
0.015
d.012
4.008
0.009
0,008
0.007
0.006
0.005
3.005
0 Q04
£.003
0.003
0.002
G.002
¢.001
G.001
0 091
0.001
0.001
G.000
8,000
&.0

0.0

[+ 18+]

8.0

S0

8.8

.0

fu

8.0
Q.0
O.8
Q.0
0.0
0.0

Q.0
0.0
0.0
0.0
0.0
G.0
Q.0

0.005
0.005
Q.00%
G 903
$.003
0.003
o 062
0.002
G002
G 002
0 002
0 002
0.001
o 001
0.001
0.001
0.001
¢.001
0.001
0 00l
0.001
0,001
0 oDt
0.001
0.00L
0.00%
¢ 00t
3. 000
0.000
9 MW
9.900
¢ G0C
2.0006
0.800
8.0

G0

o0

8.0

8.4

h IEEEEEER
[~-N-N-N-R-N-R-¥-N-R- K]

[~ =FuR-N RNy R R

120 O0EG — RUN 7002

ENERGY
{HEV]
5.0%
Sed
S84
.2
bebh
705
T &5
T.85
8.25
B.565
F.05
Fe45
10.16
il1.16
12.16
13.16
14.17
15.17
16,17
17 18
18 18
19.18
20.19
2le1%
22.1%9
23.19
244 20
25.20
26420
27.21
28.21
Z29.21
30.22
31.22
32.22
33.22
34 23
35.23
36 23
3T+ 2%
38 2%
39 2&
40,25
BLl.25
22.2%
43.2%
44e 26
45.26
46426
47.27
48.27
49.27
50,28
51.28
52.28
53.28
53.86

Si1GHA

EAROR

HB/SR~HEV)

G.359
Ta 815
G.860
1.048
1.337
1.527
1.534
1 817
1.587
I 522
1.379
1 261
1.005
0.808
0 482
0.278
0.247
0.186
0.128
0.089

B.0

R

[=-R-R-N-R= N~ E-RaR -]
N
[~ RN~ RN N T=E~E =R

9.018
8024
B.028
e 3L
8.035
0.038
Q.039
0.039

2.001
0.001

L35 DEG ~ RUN 4011

ENERGY
{HEV)
16418
15.18
16.18
17.19
18 1%
19.19
20.49
21.19
22419
2819
24419
25,19
26 19
2T w19
k2. PEAC
2919
30 19
31.19
32419
3319
ELT]
s 20
35,20
37,20
33,20
A9.20
420
41420
AL
43.28
A% 20
4520
4&6.20
&7 20
48,20
49,20
50.21
51.21

SIGHA

ERROR

f MBS SR~ MEVE

f.187
¢ 139
3.099
0. 069
G 051
8041
0.030
H.026
n.021
n 018
0.014
0.010
0.009
Re003
0 ods
G+ 005
0. 008
3. 004
e 002
0003
4,002
0.002
4.001
0.00L
0,000
0.000
9,000
0.000
0 Qo)
9.0

Qa0

a0
8.000
0.0
.0
Ga
[ 18]
G0
Q.0
[ s
0.0
8.0
¢ 0
0.0

O. 005
¢ 003
g w3
g 602
& 002
B.002
04001
0,00t
f.001
0 001
0601
0,001
Q.001
0.001
0 co1
0.001
0.001
0.001
0.000
0 600
0,000
0.800
G 000
0. 000
0.000
G000
0. 000
G. 000
¢ 200
Qa

o0

Bug

0.080

<
L=

fo R g~
PR

*
COoOODOTRORDUOCGULURED OO

*

COODDDOOOO D
. & B



58

feble 16 (Cont'd )
ALPHA FROM A = 54 BOMBARDED BY &2 MEY. PROTONS

160 DEG = RUN 2087

ENERGY SIGHA ERRDR ENERGY SIGHA ERRUR ENERGY  SIGHA ERROR ERERGY SIGMA  ERROR ENERGY SIGMA ERADR
{HEY) {HB/SR~HEV} { MEV} fMB/SR-MEVY {HEV] EMB/SR-HEV {MEY? I ¥BFSR-HEY) {4EYVS {HB/SR-NEVY
4.67 D 4B .04
5.87 .70 0.08
5,47 .97 O 03
5.87 1.32  0.08
5427 152 .07
5a57 1.58 Q.07
7.07 1.73  0.07
Te47 1.69 0.7
T«87 1.54 007
8,27 1.60 0.07
Beb6T 1.38 006
9.07 1.24 Q.06
GaiT .13 0.06
10.17 2.87 0.03
11.17  S.64 2.03
12 17 0.4869 0.923
13 17 0.336 ©.020
1417 0.228 0.016
i5.17 0 143 Q.013
15.17  0.114 O.012
17.17  0.06% 0.009
8,17 (-073 D.009
19.17 0 040 O 00F
20.17 0.033 0.006
21.17 0.012 0.004
22.17  0.023 G.005
22.17 0.015 0.004
24.17  0.011 0.00%
25,17 0 013 O 004
25,17 4.019 0 00F
27.17 0 011 Q.004
28.17 Q.008 O0.003
23,17 0002 0 fO2
30,17 0.002 0.002
31.E7 0 005 0.002
32,17 0.002 0.002
33.17 0.001 0.001
34.17 0.0 Q.0
35,17 0 001 0.001
36417 0.001 0.001
37.17 0.0 Qe
38.17 0.0 0.0
39.17 0.0 0.0
40.1T D.0 0.G
41.17 0.0 L
42,17 0.0 Q.8
%3.17 .0 T
44.37 2.8 G.0
55,17 $.0 0.9
46,17 G0 0.0

47.17 00 0.0
48.17 0,9 0.0
49.17T 0.0 0.0
50.17 0.0 0.0
51.17 0.0 0.0
82.1T 0.0 0.0
53.17 Q0.0 0.0
54,17 0.0 0.0
55.17 0.0 0.0
564,17 $.0 Cul
$7.17 ©.0 C.0
58.17 .0 0.0
59.17 0.0 G0
604,17 (.0 8]
61.17 .0 o0

61,85 G.0 Q.0



1% DEG — FUN 6007

FNERGY
{REVY
i.96
2.36
2.75
.18
3 55
3%
3%
G T
5. b4
5 53
5,93
& 33
$.72
.42
da 4l
T 40
10 40
11.39
12.38
13 37
14.36
15,34
16 3%
17 38
18433
i% 33
20.32
21
22,30
23.30
24 29
25.78
EL- T
271,27
28+ 286
2%9. 25
.24
31.24%
32.23
33 72
35,21
35 21
36 20
37,19
A17.79

SISHA ERROR ENERGY
{MBFSR-HEV) {HEVE
Ge1% .32 1=96
8 47 O 38 2.36
11 &0 G 44 2.76
b4 51 4 50 3.15
15.61 Q.52 3.55
17 13 0454 3.95
18.28 0.56 4.35
18 38 0.56 heTH
17 72 Q 55 5 14
1646 .53 555
i5 77 B.52 5.94
14.65 4.50 5433
12.93 Baa¥ & 73
i 41 B.28 7 43
Fais o 25 8.42
& 38 0.21 Gahl
5405 o L0.41
4 77 0 18 11.40
3.53 0.16 12.29
3.473  0.154 13 39
3.354 0.151 14.38
2.886 0 140 15 37
2.751 0 137 16 37
2.812 & 139 17.36
3.003 6.143 18.35
3.18% $.148 i9 38
3-735  $.149 20.3%
3.861 0.153 21 3%
3 058 D.l4s 22.33
3 3¢ d.050 23 32
2 900 0.050 24 31
3.000 0.150 25.31
2.640 0.350 264,30
L 740 (.350 2T 29
2.020 0.440 28,29
2.160 D.440 9 28
225610 0.4450 340 27
2.670 ©T.H40 31.27
3.270  S.4%0 32.26
1.220 O 440 33,25
18,730 (.440 34425
7330 G.44%0 35.2%
3 260 G.450 36.23
27.57 0.60 37.20
11 680 0.800 0.0

20 DES — RuUN 5056

59

Table 17

PROTON FROW A = 54 BONBARDED BY 39 MEV.

SISHA ERROR ENERGY
{BBSSR-HEV] {MEVE
4,02 1% i.75
Babb D.18 2.16
11 85 .21 2 56
15.72 6,23 295
15.99 Ge 24 3.35
17 09 0 2% 3 75
18 03 V26 4ul4
18 02 0,26 4 54
17.90 G.26 449%
1£.68 8.25 5 3%
15 &9 D24 5 12
1529 .23 &.13%
13.19 Ga22 G.53
11.07 6.3 ¥ 2z
3.08 Gel2 B.22
6.53 Ga 18 F.21
5.08 0.0% 10.20
4.05 ¢.08 1t.1%
3 54 0,07 12.19
3.222 0.069 13.18
2.87TL  0.065 14.17
2.766 D064 1517
2 893 0.06%5 16 16
2-752  D.063 17.15
Z 891 2.083 i Is
2 885 D.056% 19.14
2.6B7 0.063 20 13
2.725 0.0563 ?1.132
2.304% 0.05% 22.1%
2.812 0Q.044 23.11L
2 540 0,061 74.10
2.730 0.063 25.09
2.620 0.0462 26.09
2 180 0.0%0 27.08
2,520 0.090 28.07
2.720 0.080 29 .6
2.820 0.090 30.06
2. 720 0.090 3l.05
& 120 $.09G 32.04
1.800 9.100 33.04
T+550  $.200 34,03
6. 15¢ 9 150 35.02
1.810 Q.100 35.0%
13 59 020 37.01
0.0 Quit L]

51684

30 DEG ~ RUN 6081

FRROR

{HBFSR~MEVE

4 7O
T.44
1%.81
14.09
L5.95
17.11
18 57
18.31
18.30
17.41
15 54
i 52
14.21
it 94
Bad4
6.35
5.38
4.35
3.52
3 213
2.748
2.697
2.502
2 541
2.626
22642
F-sA1
Z.433
Z.707
2.522
2 450
2.562
2.436
2.235
2.333
2 540
2 477
Z2.885
%.547
L A7
3.338
2.523
2.453
4246
0.0

fali
2 14
Dat7
LIRS
20
el
0.2
g 22
Qa2
9 21
0 21
8,20
Ga19
B.13%
Q.10
o8
007
0,07
a a6
Q087
0.053
0 052
0.051
0,081
Q052
Q.0582
0,452
¢ 052
G853
D061
0. D50
0.051
U050
0.0458
0.061
Q.051
B350
GuB54
o 068
0.G3%
G.058
0,051
0. 050
4.07
0.0

PROTOMNS .

&7 DEG = RUN 005 ¢

ENERGY

{HEVi
3.80
Ha20
4.60
4.99
5.39
579
6.19
6 58
T 28
B.27
°.27
i13.26
11.25
1z.25
13.24
14 24
15.23
16.22
17.22
1g.21
19.21
20.20
Zl.19
22 19
23 18
25.17
zZE 17
25416
27.16
28.15
29.14
30.14
31.13
32.12
33.12
34.11
35.11
&1

SEGHA EAROR
[ HB/ SR-HEV)
27 s G.l6
24,73 215
17.%e 0.13
1T 24 0.13
16.43 912
15 24 012
14.12 0.r2
12.7% 0l
10.62 0.086
§.37 £.06
5 91 ¢.05
&34 Oe
ERE] Su0%
2.85 2.683
2450 0.03
Z2-28 403
2418 0.03
2.01 003
1+99 0.03
2,174 0.029
2,051 0.028
2.029 0.028
2.064 0 D28
2.037 ¢ azs
1.9%3 0 027
1.794 O 0zé
1 44 o 026
1.65% 0.025
1.656 0.025
1 585 0.024
L2315 0.022
1.481 0.024
1585 Q.024
1.987  0.027
1466 0.024
1.326 0.022
1.534 0.024
BuT0E L0116
24415 0.030
SaG G0
o 8.4
Q.0 0.0
.0 0.0
0.0 0.0
0.0 L

48 DEG « RUN 6003

ENERGY
{HEV)
178
2,16
2.56
2496
3.35
3.75
4 1§
%.5%
4.94
5 3%
5.74
& 13
£+53
7.23
8.22
9.21
10.31
11.20
12.19
13.19
14.18
15.17
15.17
17 15
i8.18
15.15
20,146
21 13
22.13
23.12
24.11
25.11
26410
27.09
28.09
29.08
30.08
3107
32.06
35,06
34.0%
35.04
36.04
36 76
0.0

SiGM4  ERRER
{HBFIR--FEV}E
.05 0.06
Ta%% 0.07
L2.38 0.09
15.22  0.10
14.00  0.10
16,06  0O.lE
16,57  0.11
16,71 0.1l
14,23 €.l
15,50  0.10
4.t7  B.1O
13 14 .18
11.632 $.09
.77 8.05
T+68 B.65
S 4 0.04
4a0% 0.03
3.03  0.03
2.49  0.03
24130 0.024
1.B88 0.023
laT46 0.02Z
1586 0521
1874 §.021
14867 Q.021
1847 ©.021
.45 #0820
146 G020
1 426 0.020
1,390 0.020
L.2T4 0,019
1.30% 0.019
1.221 0©.018
1+156 0.018
1 113 0O.018
C.983  C.017
0,966 0.01l6
1.14%4 ©.018
1.267 0.019
LLO66  G.817
.45 G812
G.228 O.0l&
0.410 0.011
2.07  0.04
L8] 0.0



90 DEG — RUN 6004

ENERGY
{MEV)
3 9%
#.35
4. 75
8.15
3.55
5495
6 34
Ba T4
Tette
3,43
Fah3
1.42
a4z
12,42
13.41
14,51
15.40
16.40
17.39
18 39
19.38
20.38
21.37
22.37
2B 36
24436
25435
26435
2T.3%
28434
29,33
30.33
31.32
37.32
23,31
34,31
3%.30
356.30
35,87
O.
Ha.8
4. 0
0o

SIGHA ERRDOR
(HB/SR—~MEV}
15.04 4.09
15 i$ 0.i0
14.8% Q.09
14 GO &.0%
13.07 .09
11.8% 0.08
10.73 0.08
9.11 0.07
& 60 0. 0%
%e3b Q.03
3.60 .03
2.26 0.02
LeTh 0.02
1.47 0.02
1.27 0.02
1.05 0 02
.96 ¢.02
4.%0 G.01
0.832 0.0:%
0.791 0.013
0,721 0.013
0. 665 0,013
0.633 0.012
B.556 0.012
G562 (.12
G544  0.01%
D.569 0.011
0.437 G.010
0.401 0.010
0,351 0.009
B.355 0Q.009
@ 314 0.009
a.374  0.809
0.373 6.00%
0.233 0.007
0.291 0.008
0.23% 0.008
0.3294 0Q.010
8.047 Q.009
[+ 1] C.0
0.0 0.0
0.0 0.0
0.0 0.0

PROTON FROM A =

120 DEG - RuN 6010

EMERGY
{MEVE
L.57
.97
2,37
2.75
318
3.56
3.96
4.36
H.Th
5.15
S 335
$.95
6.35
6.75
7.45
8.44
Sl
10.43
11.43
12.43
13.42
L4.42
15.41
16.41
17.%1
18,40
19 40
20.39
21:39
22.39
23.38
24.38
25.37
26.3%
2T 37
28.136
29.36
20.35
31 35
32.35
33.3%
34.3%
35.26

SIGHA
[£.1: 781
fath

T8
18.91
13.4¢
6. 18
1457
16,486
16.372
15.6%

14.57

13 25
11.9%

10.63

9.4l

1 40

5,59

F.bb

2.93

1.840
1-459
12143
0.931
0.812
G.683
0.613
G574
0. 588
0 462
0,375
043562
0.314
B.266
8.213
0.227
0 184
0,160
0.151
0.1%9
0.056
0. 084
0. 09%%
0.041
0.%43

ERROR
R-MEV]
0.05
0.07
8.68
.09
0. 10
0. 10
0.10
010
0.10
$.10
0.09
0.09
0.08
0.08
0,04
0.04
2.83
0.83
Ga. 821
0.019
0.017
0 015
0.014
0.013
£.012
64.012
o oit
0.01%
0,010
0.009
0.009
2.008
S8.807
G. 008
0.007
9.006
0.006
0.006
0. 004
&. 005
. 005
0.003
0.006

60

Table 1Y (Cont'd )

ENERGY
{HEV)

SIGHA ERRAR
{BD/SR—MEV}

ENERGY
{MEV)

54 BOMBARDED 8Y B39 REV. PRETONS.

S1GMA ERROR
{MB/SR-MEY¥)

ENERGY
[HEV)

SIGHA  ERROR
[HB/SR~-MEV]



15 DEG — RUN 6007

ENERECY
{MEV}
&
5.33
5.73
6.13
2253
T?2
8.21
3 20
10.20
11.19
12.18
13.17
1417
15.16
16.15
17. 1%
1d.14
19.13
20.12
21 11
22.11
23.10
25.09
25.08
25.08
27.07
28.056
2B.65
0.0
0.0
Qatx
f.0
8.8

SIGHA

ERROR

{M3FSR-MEV}

0.122
9237
0.302

8.0

0.048
0.0564
N.072
0.078
0.0%5
D055
G067
G085
0.053
0.052
0.051
0.052
0.052
0.05%%
QL0052
G.055
0.054%
0.089
0.089
0.059
0.057
0.09%
8 t27
$.058
G.034%
0.163
0.027
0.062
0.0

a0

) £ 4
DL

-

DEUTEROR FROM A =

20 DEG — RURN &00s8

ENERGY
(MEVS
3.15
3.55
3.95
%.35
5,74
5.14
5 84
5.9%
5,33
6aT3
743
8.42
9 41
10 41
11.42
12.39
13 39
14.38
15.37
16.37
17.36
184325
19.35
20,34
21.332
22.33
23.32
24.31
25.31
26.30
27.29
28.26
0.0

SIGHA

£RROR

{HB/SR-MEV]

0. 094
0.090
0. 130

g ols
0.018
0.022
0.034
0.029
2.033
2.03%
0.031
1034
0.036
0.023
0.023
0.023
Q024
L.024
T 825
0. 325
0.024
0.025
0,026
0. 027
0.027
B.030
0.040
0.825
0. 024
0.054
0.061
0.01%
0.013
T.078
G.016
0.0

61

Table 18

54 BCMBARDED BY 39 HEY.

30 DEG - RUN 6001

ERERGY
TREVE
3.58
3.95
4434
474
5.1%
5453
Fe93
6433
473
T 42
.41
9u41
10.40
1139
12439
13.38
14.37
i5.36
16.36
17435
18.34%
19,33
2¢ 33
21.32
22431
23.31
24,30
25.29
26-28
27.28
28.20
0.0
3.0

SIGHA

ERRGR

TMB/SR-MEVY

¢ 0833
¢.12%
0.234
0.218
0+279
$o313
0.279
0.338
Ga287
U.31%
0.321
0.300
0.325
0.356
G365
$.370
G375
3. 350
€.340
0.414
0.368
& 467
B.592
$.309
12572
1.515
0.98%
0.132
0.121
2.54%
£.0083
0.8

0.0

b.015
0.018
0.024
®.024
0027
$.O0Z8
8.8237
3. 029
0027
o 018
0.018
0.018
0.018
[P AR
G019
G.0L%
N.020
0.0r9
0.019
0.021
0.019
0.022
0.825
G017
0.02%
Q.040
d.032
0.012
0.011
0.051
Ceie
98

0.G

PRATONS -

47 UEG — RUN 6005

ENERGY
{HEVE
465
5 D4
Gudd
5484
6424
£463
T.33
8.32
$.32
L0.31
11.39
12 30
13.2¢
14.23%
15428
16,27
17427
18.26
19.25
20.25
Zla24
2242
23.23
24,422
25422
26.21
27.21
28.00
0.0
D0
2.0
Gl
Talk

SIGEA ERROR
{HB/SR-MEV)

0.285 0.016
0,335 0.01B
0.256 0016
0.277 G.0L6
0270  0.D16
0,244 0.815
D.25% O 810
§.253 0.0810
0.250 G030
0 229 0.009
d.248 0,010
¢.221 0.009
0.246 {010
Ba242  0.010
¢.231  0.009
$.268  0.810
0-231  0.009
0.221  0.009
0.456 0.013
0.313 0.011
© 150 f.008
D496 0014
D421 0.013
4.533 ¢ 0l
G. 040 ©.004
0.187 0,008
0 730 0.017
0.012 04003
0.0 0.0

0.0 0.0

CaG Balr

Gl 0.0

0.0 etk

&0 DEG — RUN 5603

ENERGY
{HEV}
2.T4
318
3.55
395
4435
4274
S.14
S.54
Fa 4
S4B
GaT3
T+43
8,42
Fubl
13 41
L1.40
12.39
13.39
14,38
15.37
18437
17434
18 3%
19.35
20.34
21.33
22433
23.32
24,31
25.31
26,30
27.29
2t 89

SIGHA

ERROR

IHE/SR-HEVY

0.080
¢.068
¢.132
0.153
0.165
$.216
G.23%
G 225
0.250
0.242
0.21%9
0,227
0.217
qe205
B.208
G195
9.203
0.183
0.178
Qa163
0.152
2,148
L.156
G.211
Se113
0.105
0 279
0.289
0.04%
0.033
Qat 70
D.01%
C.981

8.007
D007
0.0%0
0.010
D.0%1
0.012
D.013
0.013
0013
Q.0k3
0.012
0.008



90 DEG — RUN 6004

ENERGY
[HEV}:
5.10
5.58
5 50
6.29
ba69
T=3%
8.38
9.38
10.37
11.37
12 37
13.36
14436
15.35
16.35
1738
18.3%%
19.33
20.33
21.32
2232
23,31
24431
25430
26430
27.29
28.29
29.28
30.28
3i.27
31.90
s 8+
0.0

S5IGHA

ERROR

THB/SR-HEY?

3.200
4 197
$.187
& 197
o.18%
0.174%
D.168
0.131
0.138
0.131
0.111
0.101
0,089
Q052
B.856
0.052
0.88%
8.039
0.034%
0. 080
0.082
0.033
4.015
0.18%
0.018
0.001
8.000
OO

8.8

0.8

2.0

0.0

¢.0

.011
0,011
$a011
9.011
8.0L4
0.006
0. Q06
G008
(006
0006
0.008
D008
0,005
0,004
§,004
o 004
0. 0045
8,003
0. 003
1. 004%
0,004
0.003
0.002
Q.007
0.002
0.001
0.000
Z.0

Q.0

Q.4

8.0

[ M)

0.

120 DEG - RUN #0310

ENERGY
{MEV)
2.02
2-47
2«81
2«21
3.561
4.Q1
4afl
4. 81
5420
5.60
6.00
6+5%0
5.80
Tet¥
&.49
G597
18.48
148
12.47
13.47
14 47
15.46
16446
1745
18.45
19.45
20.44%
21.5%
2243
23.43
24,43
25.42
26414

SIGHMA

ERROR

THB/SR-HEV}

Q.030
1. 04k
Ga. 065
G.3107
0.150
Gu 179
Q.201
0.199
G211
Qa 193
Qa181
0.145
Q.124
Ba 146
G.i18
D.10
0085
a.07s
0.075
G4 063
0. Q5%
0.0%8
0.042
0,041
0.034%
0.024
0.053
0.049
G024
G.010
0,083
Q.022
Q. G0

0. 005
$.008
0,006
0068
G010
(.01
0.011
0.011
0.011
D.011
0.011
D010
0.009
0.006
{.005
$.005
0.805
G.00%
0. G04
0.004
0.004
0.003
0. 003
0.003
0,003
6,002
. 008
¢. 003
L8002
G.002
G. 008
o.002
0.00L

62

Table 1% {Cont'd )
DEUTEREN FROW A = 54 BOMBARDED BY 39 MEV. PROTONS.

ENERGY
1HEV)

SIGMA  ERROR
[ ¥/ SRHEVE

ENERGY
[HEV)

SIGMA ERROR
{ KB/ SR=-MEV]

ENERGY
1HEV)

SIGHMA ERRODR
{48 /SR—NEV)



15 OFG ~ AUy 6007

ENERGY
tHEVE
S8
T.17
8.14
7415
10. 15
11,14
12,13
13 12
14 12
15.11
16410
17 09
18 09
19.08
20.0%
21.08
22 06
23 05
?34497

STGHA

ERROR

EMASSR-HEY Y

0. 031
Q.023
0,048

GODIISLOS
A=
=]
-

o 023
o eiz2
0 N3
Q023
0017
a 017
Ga 01N
a 018
Oa023
0 022
0.022
g 014
0.018
Oat

0 oot
D.0L%
09.033
J.0026
0008

TRITON FROM & =

70 DEG - RYN 6306

ENERGY
{HEV?
6.48
T.l8
B.17
Fal8
10.1%6
11.15
12.14
13 14
1441%
15.12
15.12
17 1L
18.10
19.10
20.0%
21.08
22.08
23 97
23.97

SiGMA  ERROR
(HB/SR—HEVY

0 072 0.009
9,032 0 007
0.043 0.0G8
0 034 §.007
0.043 0.008
0.043 0.008
0.056 0.009
0 044 0.008
U 09z 0.012
0.044 0.008
©.089 0.011
0.058 0.0C9
0.056 0.009
0.013 0.004%
0.020 0.005
0.018 0.005
V244 0019
B.163  J.014
¢ QGe ¢ 003

&3

TFable 1%

30 DEG -+ RUN &DOL

ENEAGY
{FEVE
5a48
T7
8 17
Falb
19.15
.14
12 14
13,13
14.12
15.12
16.E1
17.10
18.C%
19 09
20,08
21.07
32.08
23.06
23.88

S16HA

EARAR

(MBS SR-HEVE

G.021
Q.0356
Q 028
4 034
0.033
Q. 082
0.039
0.025
0 05%
0.032
0071
0.036
G.045
q 013
0 00t
Q.019
L.079
G012
2.002

Q.007
0.006
0.00%
o 006
0.006
Q.007
00086
H.00%
D007
#0086
0009
0.306
0.007
(.004
6,003
0.004
Q.009
2,003
B002

54 BOMBARDED BY 3% MEV. PROTUNS

47 OEG — RUN 005

TNERGY
IMEVE
be43
T.13
4 12
9 12
10.11
11.11
12.10
12,09
154.09
15.08
16.07
17.07
18.06
19 né
20.05
21,04
22404
23.03
23 19

SIGHA

ERROR

{HB/SR-HEV }

0.0L3
0 020
0.926
0.021
0.024%
0 024
Q 027
0 026
Q0.034%
0.021
0 026
0.024
0.020
T.005
0.008
0.011
< GBD
0.0

Q¢

0.004
o 003
0.0a3
o 003
0.003
0.003
0.003
0.003
0 004
0 003
0.903
0.003
0.003
9.001
0.002
0. 002
0.G06
0.0

0.0

50 DEG — RUN SG03

ENERGY
{HEV)
6.43
7.13
8.12
S.11
lo.11
11.10
12,09
13.09
14 08
15 a7
16.07
17.06
18 06
19 0%
20.04
21.04
22 03
23,02
0.0

SIGMA  ERROR

{ MB75R~-HEVE

0.016 ¢ 003
0,018 @002
0.017  0.0028
Q.19 Q.008
© 021 0.002
0,020 0.002
0009 0.00g
0 0l 0.002
Q.01 Q.002
0.01% 0.002
G 024 0,003
D.015 0 002
0,005 G.001
0.003 G.O0L
0.00% 0,00}
0.613 0.002
a ab7 g.D0)
¢.000 0,000
0.0 [ )



90 DEG = RUN 6044

ENER GY
LMEV)
bty
Tadh
.33
.33
10.33
1t.32
12232
13.31
L4, 31
15.30
16 30
17.29
18.2%
1% 28
20 28
#1.27
22,27
23.26
24.26
79.28
26425
26.90

SIGHA

ERROR

(NB/SR~HEV]

¢.008
0 009
0.0
G.010
@,007
G.00%
0.008
0.009
0.007
o 009
¢ 608
0.001
& 001
0.002
0.004
¢.001
0.000
0.0

G D8t
8.7

G GO0
0.000

0.002
0 onl
Q.002
. 002
0.001
0.002
0.001
0 002
N.001
0.001
{.001
f.001
0 9ol
U got
D.001
0.001
9 005
2.0

8 opo
0.0

. 000
0.000

TRITON FROH A =

120 DEG — RUN 4019

ENERGY
EMEV)
6. 60
T 30
8,29
29
10 28
11 28
12.28
1327
14.27
15426
16.28
17,26
18.25
19,25
20424
21421
o0
2.0
2.0
[+
0.8
0.0

SEGHA
(HB/35
0.008
0.00%
0.-005
2.006
g 005
0.0046
0. 004
o ooz
0.005
0 003
a.003
T. 300
o001
0,341
@ oDl
0.0

0.0

0.0

G.0

S.0

0.0

0.0

ERROR
R~MEV)
0.002
¢.001
0.001
{(.001
Ga 001
0.001
0,001
0.001
0.001
0.001
0.001
G000
0.H00
0, 0oL
0,001
0.0
0.0
0.0
0.8
Ded
t. 4
0.0

6L

Table 19 (Couk'd )

ENERGY
{HEVY

54 SOMBARDED 8Y 39 MEV.

SIGMA  ERROR
(MBS SR~MEV}

ENERGY
{HEVY

PROYONS .

S51GHA ERROR
[M8/SR~MEV)

ENERGY
[HEV)

SIGMA  ERRDR
[HB/5RwMEY)



15 DEG - RUN 8007

ENERGY
(MEVY
12 73
13 72
1471
15,10
16 10
1769
8. 68
19.47
2067
21,66
22.6%
23, 64
24464
25.63
25.45

0.0
0. 0
0
0.0
0.
oo
¢.0
Ga0
Tal

SEGHA

ERROR

{MB/SR~MFV}

0 294
0.202
0.149
0.142
0.166
0.150
2.110
0.078
2.132
d.750
. 144
.06
9.120
0.056
0,062
0.0

0.0

Qe

0.0

0.045%
0.037
0,032
0.031
0.034
o 032
0.027
£.023
G831
8.048

HELIUM-3 FRON A =

20 BEG — RUN 6005

ENERGY
CHEV]
7433
Ta.T2
8.12
8452
8.92
9431
9.7
10,41
iL.40
12439
13.3¢
14 38
15 a7
14.37
17 346
18,35
9.35
a0.34
21.33
22.32
23432
2%e 33
25,31
25,28

SEGHA

ERROR

{HBSSR-MEV]}

0.012
0.012
0.026
0.011
0.036
0.03%
0.047
G.02%
0. 153
G.232
8,157
G156
2,148
0.158
G.126
G.128
0.112
0,151
0. 159
0.258
0.045
Q.098
G830
S 035

a.007
0.007
¢ 010
0.0046
0.011
0.011
0.013
00T
015
0.018
0.017
0.016
G015
0.015
0.014
0.014
0.013
G.015
0. 0LG
0.01%9
0.008
0.812
B.007
B 867
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Table 20

30 GEG — RUN &30L

ENERCY
{KEV)
12.73
12.73
tA.72
15.71
G770
17 70
1869
iF.58
.68
21.67
2R .56
23.56%
2R .65
25464
R&EW36

g.c
0.0
0.0
0.0
0.0
0.0
8.0
e
8.0

S IGHA

EREOR

{ HB/SR—MEV)

0.230
0.188
0.151
0.126
0.105
d.084
$.084
{.087
f.111
¢a.158
.87
D.04%
0.053
04041
0.024
0.0
0.0
0.0
0.0
0.0
0.0
¢ o
8.0
8.0

04015
0 0l4
0.012
0.011
0.019
O oY
D.00B9
0.00%
8.611
8,013
0,008
f.008
€.007
¢ Q06
0-007
0.0
0.0
0.0
G0
G.0
0.0
B.0
0.0
8.0

54 BOMBARDES BY 39 HEV. PROTONS,

47 DEG ~ RUN S00%

ENERGY
{MEV}
T.28
T.68
8.07
B.47
8.87
2.27
F.66
10.35
11435
12.35
i3 34
i%.34
15 33
16.32
E7.32
18.31
19.30
20 30
21.29
22429
23.28
24.27
25e27
25.99

SIGHA

ERROR

{MB/SR-MEV]

0 009
0.013
0.007
0.007
0.001
a ooz
0.004%
0.011
£ 166
$.199
0152
0. 106
4.092
0.077
G.084
0.045
G.051
0.051
0.087
0. 044
0.046
9.028
Q015
g.018

0.003
0.003
0.003
Q003
[
0.001
0.002
0 802
2.008
8.06%
S o8t
& 806
0,006
0,008
2.005
0. 00%
0 0oy
Qo004
0, 006
0.004
0.004
0.004
0.002
0.804

50 DEG - RUN 6003

ENERGY
EMEV)
12.74
13.73
14.73
15.72
16.71
17.71
18.7Q
19.6%9
2069
21.58
22.67
23.57
25.566
25 51
0.0

0.0

SIGHA ERRUR
{MB/SR=~MEV)
0.138 0.006
04104 0.005
0.076 0.005
0.062 QD04
0,054 0.004
0.048 0.004
0.034 0.D03
0.038 £.003
G.042 0.083
0.030  0.003
0.016  0.002
0.028 2.0G03
C.011  G.002
0.00% 0,002
a.0 Quls
0.0 0.0
¢.0 Q.0
0.0 0.0
0.0 Gad)
0.0 ]
0.0 0.0
#.0 o0
.0 G0
G.G Ba0



G0 DEG — RUN 5084

ENERGY
(HEVY
13.04
14,06
15.086
1608
17.04
19.0%

SICHA

ERROR

(MB/SR—MEV}

0.073
0.047
0 043
0.028
0.922
0.01%9
n.015
0.019
0.012
f.8016
$3.807
0,806
8.006
S.002
4. 588
0.002
9.908
0.0

0.000
L

Qoo
coQ

G 00%
$.403
9. 003

120 DEG - RUN 5810

ENERGY
fHEVY
12.87
13.87
14.87
1586
16.86
17.85
18.85
14.85%
20,84
21l.84
22.83
23,63
20
8.0
0.0
0.0
o, 0
[
0.0
Q.0
0.0
0.0
0.0

Stoua

ERRGR

{MB/SR=BEV)

¢.060
0.043
0.020
D.022
0.015
0.011
0.011
0,909
0,004
D805
0.002
O.002
2.0
Q.8
0.0
0.0
G0
0.0
2.0
0.0
0.0
0.0
0.0

¢.004
0.003
0.003
0.002
0.002
0.002
0.002
d.002
Q.082
£.601
G.001
0. 0801
[ IR
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Teble 20 {Qont'd }
HELIUN~3 FROM & = 55 BOMBARDED BY 39 HEV PROTONS.

ENERGY
[MEV]

SIGMA  ERROR
(MB/SR~NEV)

ENERGY
SMEV]

SIGMA ERROR
[HBSSR-MEV)

ENERGY
(HEVY)

SEGMA ERROR
{KBSSR-MEV}



15 DFG = RUN &007

SIGRA

£RA0R

M8 /SR—HEVE

G040
o §5T
S.186
Teild
0.152
0.319
0.52
¢ 71

1.00

130

1.62

1.97

2.08

2 103
1.931
L.491
0.955
5.575
0.452
3.376
0 303
0.324
0 244
0. 188
0.208
0.178
0.175
0.t716
0.193
B.214
0.209
B.P4T
0.165
& 074
G.201
0064
0.0855
G.049
G.081
DG

0.026
$.031
P.043
Q.45
8.051
B.074
Q09

o n

0.13

.15

0.17

0.18

D.19

0.189
0 115
0.107
0.081
0.0563
0 ns56
0.051
0 045
0.047
Q 041
0.036
0.038
g 035
0 030
0.035
Q 236
O 938
G.038
g.081
0.03%
J.023
8.037
G.u21
019
H.U18
G.020
g a

ALPHA FREGM A =

20 DEG ~ RUN 8004

FNERGY
{HEY)
he 5%
4o 4%
5439
5.79
&.18
LRS-11
L. 98
Ta38
T I
2,17
8.57
8. 97
9.36
9. Tk
10446
11 45
12.4%
13444
14.43
15462
16 42
17.41
18.40
19.40
20.39
21 38
22438
23.37
24 34
25.36
26.3%
27.3%
28 34
29,33
30.32
31.32
32.31
12.30
34 30
34 89

SIGHA

ERRGR

[HB/SRwHEY]

0.081
D.072
0. 454
Q. L&T
0.331
Qur83
0.72

1.0

1.26

160

L.a8

.03

2.07

2,082
1.95%
L.311
0.816
0,615
D458
0.320
0.328
0 236
0.255
0 216
0 202
0 176
G 179
0. 048
Ga bl
0.172
0. 128
g 292
G.122
0.079
G168
o 026
S.052
¢ Qi
QL0388
o o007

0.017
0. 544
0.024
Q.028
0.633
Jug8Z
0,08
0.06
0.07
0. 08
0.8
. 09
0.09
0 087

GOl
Ge Q2%
0.015
Q.01
G016
¢ Q4
o Ny
9.013
0.0LY
G015
8,008
G.009
¢ a0%
L.007
£ 87

&7

Table 2L

54 BOMZARDED BY 39 HEV.

36 DEG — RUN &BOL

ENEREY
[ 45031
7 32
T.72
8.12
2.51
B.9L
F.3F
9 10
10 .40
1t 39
12.39
13 38
14.37
15 34
16.36
17.25
18.24
19 33
20 33
21 .32
22.31
23.31
24430
2% .29
28.28
27.28
28,27
29.28
20,24
11 25
32.24
33.23
3523
24.87
¢.0

[ R~ N R
.
CoXe= R =]

SI5HA

ERRGR

{HBFSR~MEV)

1.12&
1.43%
1.687
2.002
2 123
z.1%9
2.03

L 832

1.30

0.8L

0.52

0 47

0 3L

0.244
0.264%
0.222
0.185
g.187
U.157
0.122
0.135
0.138
0.103
£.100
0.143
€.083
c.070

€.054
G. 0860
8.066
4,071
0.074
G.07%
Q.07
Ga04
0.04
0.03
0 02
0.02
0.02
0.016
0.016
0.015
G.014
0.013
g 013
0.011
Ga012
0.012
¢.010
¢.010
o.012
G.00%
0.008
0.011
0.908
0 005
9.002
¢. 0056
G. 003
0.0
GG
G.8
D.8
8.0
8.0
.0

PROYONS .

47 DEG - RUN 6005

ENERGY
{HEV]
.19
§.59
5.99
539
f.78
T.18
7.58
7.98
8.37
8.77
917
9.57
10.26
11.25
i2 25
13.24
14.24
15.23
L6.22
17.22
18.21
19.21
20.20
21.19
22.19
23.18
24.17
25 17
26 16
aT.16
28.15
2%.14
30.14
3i.i3
32.12
33.12
34611
24%.51
G0
B8

SIGHA

ERROR

{ KBS SR-HEY )

§.073
£.082
¢.05%
2 iz4
0.19%9
D.313
0.48

0.78

1.08

1.57

1l.63

1.87

1.36

L.621
1.525
1.05%
0.355
0.279
0.216
0.165
0,141
0.116
0.116
0.087
6.091
0.082
¢.090
0.070
€.055
o 455
Q.03%
0.052

o oos
0.009
v oto
.01t
0.014
0.0L7
.02
.03
0.03
.04
0,04
D.04
0.03
0 028
0.024
0.020
0.012
0.010
0.009
0 008
0.007
o 007
0.007
0.006
0.008
0 poé
0 006
o 00%
9.G05
o 005
0.004
0.004
o 003
@ 002
0.002
0.002
8.681
0.6
3.0

2 13

48 DEG —~ RUN 6603

EHERGY
{HEV]
4.4
S.14
54
5.4
Hae33
5472
.43
Ta53
Te92

29.08
30.08
31.07
32.06
33,06
34,08
34 71
0.0

$IGHA  ERROR
(MB/SR-REV}
0.G85 O 408
0.123 6.00%
G.190 {.012
0.3223  §.015
Q.622 T.021
DB D.02%
.12 G.03
1+4%D .92
1 b4 0.03
173 9.02
1.79 0.04
1.73 D.03
L.64 0.03
1+429 0,020
1.02%  0.017
0.6%2 0,013
Q244 0.010
Ou2é62 0.009
Julqg ¢ 007
0,159  0.007
0.135 0.006
¢.108 @.005
0.085 0.005
0,079 0.003
0.0718  D.003
d.06% @ Q04
Q066 0.004
2.051  0.004
.05 G004
0.050 C GO4
O G333  0.003
¢ Q29  §.Q03
0.035  4.003
D.0087  0.001
g.002 ¢ oal
{.803 § 001
0.006 0.061
[ .0
B 3.0
VG B0



90 DEG - RUN 6004

ENEF GY
{MEV]
14.36
15.138
16 35
17.34
18.34
1e.33
20.33
21.32
22.32
23.31
24 31
25.30
76 30
27.29
28.29
29 ?8
30 28
31.27
32.27
33.26
34.76
34.88

0.0

. . N
COoODODNOOVDOOLIDOO

DDOQOOO??ODDOOOQO

DR

SIGMA ERROR
(MB/SR-HEV}
0.133 0.006
0.099 0.005
0.077 0.094
0.058 D.004
0.051 0.004
0.04 ¢ 00
0 04 0.00
0.03 0.00
0 03 0.00
0.02 0.00
0.01 0 00
0.02 a.00
0 01 0.00
0.01 0.00
0.01 0.00
0 002 ©G.001
0 007 C.001
g.000 0.000
0.001 0.060L
09 0.0
00 0.0
a0 0.0
a0 0.0
oo 0.0
00 G.0
0.0 0.0
on 0.0
0.0 0.0
0.0 00
00 L
0.0 0.0
0.0 0.9
0.9 0.9
0.0 (L8]
00 0.0
[ 0.0
0.0 00
0.0 90
0.0 o0
0.0 0.0

ALPHA FROM A =

120 DEG — RUN 6010

ENERGY
{HEY)
4,06
446
4.86
5,25
5.6%
6 05
6 &5
& B85
7.25
Tel?
8 04
844
2.84
9.24
9,64
10.33
11.33
12 33
13,32
14,32
15.31
16 3t
17.31
18.30
19.36
20.29
21 29
22.29
23.28
24,28
25.27
26.27
27,27
28.26
29.76
30.25
31.25
32.25
33.74
33,96

SIGMA ERROR
{48/ SR—HEV]
0.068L  0.007
0.178 0.011
0.298 0.01l4
0.460 0.017
0.747 0.022
1.04 0.03
1.26 0.03
1 46 o 03
1.58 0.03
168 0.032
1.40 9.03
1.51 0.03
1.36 0.03
1.15 0.03
1.02 4.03
¢ 800 0C.01l4
0.478 0.011
6.257 0.008
0.158 0.006
0.112 0.005
0.980 ©.004
0 062 0.004
0.042 0©.003
0.036 ©0.003
0 029 0.003
0.021 0.002
0 018 0.002
0.013 0.002
0.012 0.002
€.010 0.002
0.007 0.001
0.005 0.001
0.004 0.001
0.0 0.0
0.901 0.000
0 000 0.000
¢.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0

68

Table 21 (Cont'd )

ENERGY
{FEV)

SIGHA ERROR
[HB/SR—MEV)

ENERGY
(MEVE

54 BOMBARDED BY 39 MEV. PROTONS.

SIGMA ERROR
(MB/SR-MEV])

ENERGY
{MEV)

SEGMA ERROR
[MB/SR=MEV)



15 DEG -~ RuUN

ENERQY
{MEVY
2 18
3.18
3458
3.99
%a 39
479
G519
9. 59
“.99
4439
&a 79
T.49
Ba50
@, 54
10.5¢
11.5¢
12451
13 51
145,51
15 52
16 52
17.52
18 52
19.52
20,53
21.52
2Z.53
2345%
B4
A5.54
26,54
2t a5
Do
[l ]

10
SIGHA ESROR
{MB/SR-REV)
8 34 8.33
14.52 Qub3
17.74 Q.48
19.96 0.51
22.80 0.54%
22.48 0. 54
21.18 ¢ 52
20.88 o 52
19.93 0.51
18.80 0 49
18 80 .49
15.56 ©.28
14.29 0,27
8 73 B.23
F.16 $.22
T.77 0.20
T.58 0.20
7 3L N.1%
6.123 0,181
6.255 0,180
5.6392 0.171
5.990 0.176
5.948 0.175
5 007 041746
6035 0,177
5.785 $.1i73
S.422 0.182
Fa%%43  0.168
Se Y DL LTI
8.035 O 204
3.016 @ 12%
10.590 0.262
0.0 0.0
c0 0.0

30 DEG - RUY

ENERGY
(REV]
Le89
2 3¢
2.70
3.10
3.51
3.91
4.31
472
5.12
5 &2
5.93
6,33
& T4
Fulrhy
8.45
Fu4b
10.47
11.46
12.49
13.50
14.50
15.51
16.52
17+ 53
18.5%
19.55
20.5%
21.57
Z2.58
£3.5%
24459
25.60
26461
27T.37

PROTON FROM A =

1
SIGHA ERRDR
{HB/RR-NEV)
4+37 .08
5a23 0.09
8.01 Q.10
13.61 Q.14
14.44 0.14
16.32 Q.14
17.82 0-15
18.12 U1
17.86 0.15
17.37 G.15
i6.51 8.15
15-81 Qel4d
13.42 & 12
10.958 .08
8.86% .07
5.30 .05
4.93 0. 05
3,81 0.05
3.234 0 042
2.735 0.0%4
2.47T1 0.035%
2.411 0.036
2 204 0.034
2220 C.055
2+.281 0.035
2248 Q.035
2.52% 0,037
2.836 Q.039
3,488 O.043
2.739  0.038
2.074 0,033
4,112 0.047
2,554 0.7
8.84T7 0.097
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Table 22

&0 DEG — RUN

ENERLY

EHEVE
z.68
2.48
2.88
3.29
3.69
4,09
4.49
4.89
5.29
5.69
5.6%
5.5
ToZ0
8.20
.20

10.21

11.21

12.21

13.22

14.22

15.22

16.23

17.23

16.23

19.24

28.24

21.2%

22.25

23.2%

24,25

25.26

26.26

27.09
0.0

SIGM

14
ERROR

{HBJSIR-REV S

42597
&.65
9 45
15.04
15,16
16 45
17.23
16.90
16.41
15.72
14.07
12.73
10,54
.59
44560
4a19
3.11
2.51
2.158
1.840
1.652
1.519
1464
1a.419
1.178
14271
1.3%7
1.56%5
L1.238&
0748
1.30%
04355
2.587
0.0

0.87

008

S 10

0.12

0,12

0.13

013

Oul3

013

0.12

8,12

0.13

0. 06

0.0%

Q.04

G. 04

0.03

9.03

0 0249
0.087
0.02%
Q.024
0.024%
0.02%
G.022
3,022
q HZ3
0.023
a a2
G617
0.023
0.012
Q. 040
0.0

54 BUMBARDED BY 29 MEV. PROTONS.

90 DES — RUN

ENERGY
IHEV}
1.a8
2.09
2.49
2.89
3.29
3.569
4.10
450
4.30
5.30
571
G012
fe51
F.21
Ba22
.22
10.23
11.24
12.24
13.25
14.25
15.26
1626
17.27
1B.27
ig.z28
28.28
It.2g
22.2%
23.30
24.31
25.31
26.32
27.02

1%

SIGHA ERROR
{HB/SRwHEYY
3.87 G. 07
588 .08
Ta42 2.09
10.29 dalk
15.88 o014
15.75% Galde
16.57 Oult
16.6% Oel
15.99 Dulh
15.26 .13
14.08 i3
12.38 2.12
1i.34 $.11
&.73 D06
&.38 Q.05
3.78 Q0%
319 0.04
225 0403
1.741 0.028
1.391 D025
1,147 0.023
1,040 0.022
0.875 0.020
0.836 0.020
¢ F26  0.018
0.672 G.018
D730 (.018
¢.873 6.070
Ga387 G013
G462 0.015
0 4T4  G.OLS
Q.634 0.017
g.720 0.018
Gel3B  O.014

125 DEG - RUN

ERERGY

{MEV
1.58
L.og
2.39
2.79
3.19
3.59
4.00
440
4.80
5.20
5.60
&.0E
H.51
F.it
8.12
.12
10 13
t1.13
12.14
13.14
14.15
15.15
16.16
17.16
18,17
1%.17
26,18
2L.18
2.1%
23,19
24420
25.21
26.21
Q.0

17
SIi0#A  ERROR
{¥B/SR-MEV]
2.38 G056
S.23 2.08
T AT & 09
9 16 Q.10
15,21 G.13
15.51 G.13
15.83 G.13
LE.T% 0.13
15.31 9.13
14427 Da13
13.08 Ga1Z
1143 Ga1l
10.17 G.11
T.98 4.086
Sa36 4.05
Fd4 D.04
2nb4 0.03
1.82 0.03
1.340  0.025
1.002 0.021
0.851 0.020
Ca662 0.017
0.587 0.015
U498 Q.015
G461 B.0i%
€.379  0.013
C.483  0.013
C.415  0.01%
G235 C.0LO
0,182 0.009
0,299 0.012
0.057 0.005
0.288 0.011
Dat 9.0



15 DFG = RUN

EMERGY
IMEV)
3.48
2489
44 2%
469
5.0%
5,49
5.8%
5.2%
65.6%
Tw39
B 40
9440
10 &0
11.40
12441
13.41
4. 41
15.41
16442
LT.42
18.42
19 ¢5
O.0
2.0

10
SIGMA FRROR
(MB/SR~MEV)
¢.266 O 059
Q253 0.057
¢ 345 0.067
G224 0,054
$.186 0.O50
§.158 $.045
G.278 .066
0.286 {.061
0 227 §.054
0.289 0.03%
2.350 0.043
0357 0.043
0 826 0.063
0.363 0.043
0.20F  0.032
0.841 0.064
1.774 D.096
0.527 0.052
$.287 0.039
1.662 0.092
$.048 O0.03i6
9.802 O.007
4.8 T8
.0 G

OEUTERON FROW A =

30 DEG - RUN 1
ENERGY SIGMA ERROR
{HEV) {4B/SR—NEV)
275 0.151 0.014
B.i% 0,097 0011
3.56 0,07t 0§ 010
3.96 0.112  0.012
4,36  0.1B1 0.015
4.7 Q.191  9.016
3.1 0.203 0.016
.57 3.233 C.018
5.98 0.246 ©.018
558 .25t 0.018
6,79 0.274 G.019
To49 04259 0.012
8.50 D0.2¥2 0.012
F.5L 0.317 0 013
10,52  0.3B4 0.014%
11453 0.256 0.012
12486  0.20% 0.010
13.5%  1.516 0.029
14,58  0.904 D.022
15.56 ©.128 B.008
16457  5.100 £.087
17.58  3.057 0.040
18.59  0.081 Q.007
19.1% 0.071  0.019

70

fable 23
40 BEG ~ RUN 4
ENERGY SIGMA ERROR
{rEY} [MBFSR-MEV]
3.14  2.03% 0.005
384 D.052 0.006
3.94 0.109 $.809
4.35  0.152 0.010
425 9152 0.210
B.1% $.155 0.4814
5.5% G.18¢ O.0L1
595 G419 ©0.012
Ha36 g.138 0.011
LY $.187 0.0l
46 ¢.183  0.007
B.47  G.161  0.007
Qb7 0.213 0.008
10.48 0,143 0.006
1148 fd.112 0.005
12449 ¢.305 0 009
13.4% 0.26T 0.008
14.50 J.211 0.007
15,50 0,025 0.003
16,58  {.604 0.013
17.5L 8877 Q.005
18.34% $.005 Q.00
0.8 0.8 G
0.8 .0 a6

54 BOMBARDED BY 29 MEV. PROVONS.

90 DEG ~ RUN 7
ENERGY  SIGMA  ERROR
(HEV)  {MB/SR=MEV)
2.54 4 B2y 0.0D%
2.94  D.029 0.005
3.35  0.08& 0.007
3275 G.089 0.009
4,15 DL14Z ©.011
4 55  $.147 ©.011
4.95  0.152 f.011
5.38  G.143 ©.011
5476 OGul48 0.011
.16  D.156 0.012
6.57 0.148 0.01L
T.27  0.118 0.008
8.28 Dul24 0.007
9.28  0.132 0.007
10.29  0.078 0.005
11.29 0.102 0.006
12,30 Q.117T 0.006
13.31  0.148 0.008
14431 04039 0.00%
15.32  £.025 Q.003
16433 0.238 0.009
17.33  0.008 0.082
17.96  .002 0.002
8,0 8.8 0.0

125 DEG =~ RUN

ENERGY
{MEV)
2.4%
2484
3.24
3.64%
L8]
#e43
4.8%
5.25
5.65
9973
Sedit
T.16
B8.17
F.17
10.148
i1l.18
12.19
13.19
14,20
15,26
16.21
17.454
8.0
a.0

17
SIGMA  ERROR
(HB/SR~HEV)
0.015 0.004
0.033 0.00&
0.054 G.008
0.875  Q.009
8.118  g.0t2
0,133 JO.01z
8.152 G.013
Ga1%4 G.0LHL
2.09% $.018
0.E23  (.012
0.11F  $.011%
Q.081 0.006
0,069 0.006
0.077T 0.006
Q.48 0.005
G072 0.006
0,055 0,005
0.066 0,005
0.014 @0.003
G.032 0-004
0.066  D.005
4.006  0.001
G.8 0.0
Gl Q.0



15 PEG = RUN

ENERGY
[HEY)
& 59
1?29
8.30
9 30
10.30
E} 30
12 31
13.31
1%4.31

SIGMA

0 041
0.031
0 @51
0 025
0.026
0 031
Q 047
a 2?74
0 037

10

EqROR
(MB/SR-MEV}

O
o

0.
O.

200G

423
013
Ols
o1z
012
o013
014
038
014

30 DEG — RUN

LNERGY
{FEV]
6 63
Te34
8.35
I 30
10 37
11.28
12.39
12,39
14.33

1

SIGMA ERROR
(MB/SR-MEV}

0.0z20 ©0.005
0 0z8 0.004
0.031 0.004
0.006 0.002
0.013 ©.003
0 006 0Q.002
d.060 O 006
0 004 O 001
¢ Q01 9.001

71

Table 2%

&0 DEG - RUN

ENERGY
(HEY?
6.66
Ta26
6.37
9437
10.38
I1.28
12.39
13.39
L4.0T

S1GHA

TRITON FROM A = 54 BOMBARDED ©Y 29 MEY.

4

ERROR

[(NB/SR—~MEY}

0.017
0.009
0 015
G 007
Q 004
0.0L8
0.011
0.002
0.0

0.003
3002
0.002
G001
0.001
0.002
0.002
0.001
0.0

PROTONS -

90 DEG — RUN

ENERGY
{MEV)
672
T 42
8.43
F.43
L. 44
1l.45
12.45
13.28
d.0

T
SIGHA ERROR
1MB/SR-HEV)
0.006 0.002
0.0l0 0.002
0.005 0 001
0,003 0.001
0.010 0.002
0.008 0.002
0.001 0.001
0.000 0Q.001
0.0 (U]

125 DEG — RUN

ENERGY
{MEV)
6466
T 36
8.37
F.37
i0.38
11.38
12.39
0.0
0.0

17
SIGHA ERROR
(MB/SR~MEV)
0.006 0.003
0.001 0.001
0.003 0.001
0.001 0001
6.001 0.001
0.007 GQ.002
0.0 0.0
0.0 6.0
0.0 a.0



15 DEG - RUN 1D

ENF2GY
{HFY)
12.96
13 9%
14.96
15.97
16.084

SIGMA  FRROR
(MB/83%=MEV)

0 087 0.071
0 044 0.015
9 D44 0.015
0.1 00

0.N14 0.010

ENERCY
{HEV)
13.04
14.05
15.06
16.07
16.88

72

Teble 25

HELTUM-3 FROM A = 54 BOMBARDED 8Y 29 MEV PROTONS.
30 0EG = RUN i

SIGMA ERRUR
[(MB/SR—~MEV}

0.030 0.004
0.027 0.004
0.028 0.004
0.002 0.001
0.002 0.001

&0 DEG

ENERCY
(KEV)
12.99
13.99
15.00
16.00
L6456

= RUN 4

SIGHA ERROR
(MB/SR-MEV]
0.006 ©.001
g 021 0.002
0.005 0.001
0 Q 0.0
¢ 0 G.0

90 DEG = RUN T

EHERGY
{MEV)
13 21
14.21
15.22
15.82
0.0

51GMA  ERROR
{MB/SR-MEV)
0 017 0.002
0.002 0.001
0.001 0.000
0.0 0.0
0.0 0.0

125 DEG - RUN

ENERGY
[HEV)
12,99
14.00
14.83
0.0
0.0

SIGHA

17

ERROR

[MB/SR~MEVY)

0.003
0.000
0.0
0.0
0.0

G.001
0.000

G.0
G.0
0.0



15 DEG —~ RUN

ERERGY
[HEV)
4. 69
5.09
5.49
5.8%
6.29
6469
T 09
T-49
7 90
8.30
8.70
9 10
9.50
10,70
11.20
12.21
13.21
14.21
15.21
16.22
17.22
18.2?7
19.22
2n.23
21.23
22.23
23.24
24424
25.24
26.2%
26.87
0.0

EOF ENCOUNTERED.

10
SIGMA ERROR
{MBSSR—HEV}
0.336 0.066
0 48% 0.07%
0.52% 0.083
0.382 0.070
0.486 0.079
0.60 Q.09
0 58 0.09
0.79 0.10
1.15 0.12
l.44 0.14
1.69 0.15
1.94 0.16
1.96 0.16
1 66 0.09
1,337 0.083
1.128 0.076
0.845 0.0686
0,689 0.050
G449 0.048
0.339 0.042
G.338 0,042
0,421 0.047
0.312 0.040
0.308 0.040
0.123 0.025
0.08% 0.021
0.091 0.022
0.049 0.0156
0.017 0.00%
0.005 0.005
0.0 Lo ]
0.0 o0

THIS WAS FILE NO.=

30 DEG — RUN

ENERGY
LHEV)
4 06
4ottb
487
5 27
5.68
6408
6 48
6.89
Ta29
T.69
8.10
8.50
8.90
9 31
9.71
10 42
11.43
12.44
13,44
14.45
15 46
16447
17.48
18 &9
19,50
20.51
21.52
22.53
23 53
24454
25.55
26.54

1 PRINTED.

SIGHA

ALPHA FROM A =

1
ERROR

[MB/S5R—MEV)

0.093
0.105%
0.107
G.149
0.212
0.23

0.37

0.56

0.73

103

1.27

1.52

1.68

1.78

1.5674%
1.553
1.157
0,937
0.627
0.430
0.348
0.238
U.301
0.199
0.135
0.219
0.073
0.069
0.052
¢.078
¢.000
0.003

0.011
0.012
0.012
0.014
0.017
0.02

0 02

0.03

0.03

0.04

0.04

0,05

0.05

0.05

0.047
0., 029
0.025
0.022
0.0L8
0.015
4.014
¢.0LL
0.013
@ 010
0.009
D.011
0.G056
G.006
0.005
0.006
0.001
0.001

73

Tsble 26

&0 DEG — RUN

ENERGY
1FEV)
4 30
470
5.10
5 50
5.30
6431
6.71
Tall
T.51
7.91
8.22
8.72
9.12
F52
10,23
11,23
12.24
13.24
14.25
15.25
la.26
17.26
18.27
19.27
20 28
21.28
22.29
23 29
24430
25.30
26431
26.91

SIGMA

4
ERROR

{MB/SR—MEV)

0.079
G.083
G.124
0.169
0.226
0.38

0.55

0.79

L.02

1.24

l.46

1.46

1.50

L.47
1.232
0 876
0.620
0.433
¢.248
0.191
0.142
G.136
9.075
0.088
0.062
0.021
0.025
0.013
0.006
€.000
1.000
0.0

¢.007
0.007
0.009
0.011
0.012
0.02
0.02
0.02
0.03
0.03
0,03
9.03
0.93
0 03
0.018
0 0156
0.013
0 o011
0.008
0.007
0,006
0.008
0.004
0.005
0.004
G.002
0.003
¢.002
0.001
0.000
0.000
0.0

54 BOMBARDED BY 29 MEV. PROTONS.

90 DEG — RUN

ENERGY
(HEV)
4450
4491
5 31
5.71
6 11
6.52
6.92
T.32
T72
8.13
8.53
3.93
9.33
9.73
10.44
11 45
12.45
13.46
T4.46
15.47
16.48
17.48
18.49
19.50
20.50
2l.51
22.51
23 52
24.53
25.53
264+5%
1.0

7
SIGHMA ERROR
{MB/SR—~MEV)
0.09L 0 009
0.132 9.011
0.207 0.013
04329 0.017
0.466 0.021
G.70 0.02
0.96 $.03
1.21 o 03
1.3 0.03
1.29 o 03
1.11 003
0.96 0.03
0.83 0.03
0.73 0.03
0.563 0.0%4
0.355 0.011
0.308 0.010
0.216 0.009
0.134 0.007
0.101 0.006
0.088 0.006
0.054 0.004
0.050 0.00%
0.022 0.003
0.008 0.002
¢.009 0.002
0.008 0.002
0.00r 0.001
0.0 0.0
0.0 L]
0.0 0.0
0.0 0.0

125 DEG — RUN

ENERGY
{HEV)
4.25
4.65
5.05
5.45
5.86
6.26
ba66
T.06
T-46
T.87
8.27
8.67
9.07
FeaT
10 18
11.18
1Z2.19
13.19
14.20
15,20
16.21
17.21
ig.22
19.22
20.23
2l.23
22424
23425
24.25
25.21
0.0
0.0

17

SIGHA ERROR
{HB/SR—MEV}
0.074 0.009
0.130 ¢.012
0.227 G.016
0.360 0.020
G.551 0.025
0.80 0.03
1.00 0.03
1.20 0.04
1.36 0.04
1.34 0.04
1.29 0.04
L.16 Q.04
0.98 9.03
0.91 0.03
G¢.66T {.018
Ge46l 04014
0.29% 0.012
0.172  0.009
0.086 0.006
0.074 0.006
0.044 0.004
G 026 0002
0.021 0.003
0.013 0.002
0.003 0.001
0.003 0.001
0.085 0,001
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
0.0 0.0
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