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ELASTIC SCATTERING, INELASTIC SCATTERING AND
TRANSFER REACTIONS INDUCED BY !2C BOMBARDMENT OF lZc

R. G. Stokstad, R, M. Wieland, C. B. Fulmer, D. C. Hensley,
S. Raman, A, H., Snell, and P. H. Stelson

ABSTRACT

Graphs and tables of differential cross sections are
‘presented for the elastic scattering of 12¢ by 12C, the
single excitation (Q = -4.43 MeV) and the mutual excitation
(Q = -8.86 MeV) for 14 bombarding energies in the range
70.7 < Eyap < 126.7 MeV. Differential cross sections for
one~ and two-nucleon transfer are presented for Ej, =
93.8 MeV.

I. INTRODUCTION

The purpose of this technicdl memorandum is to provide a complete
graphical and tabular compilation of the experimental results obtained
at ORNL for !2¢ + 12c angular distributions. This is intended to
aid other researchers who may wish to analyze these experimental data
or use them for purposes of normalization. The data are also available
on a magnetic tape, coples of which may be obtained by sending a blank
tape to the authors. The experimental data reported herein are summarized
in Table I.

Differential cross sections for the elastic and inelastic scattering
of 1<c by l2¢ have been measured over a wide range of bombarding energies,
from Ej,p = 70.7 to 126.7 MeV. The results have been analyzed with the
optical model, the DWBA, and the method of coupled equations. A brief
discussion of the analysis is found in ref. 1. The experimental method
as well as the analysis is described in ref. 2. However, a brief
description of the experimental method will be given here.

Differential cross sections for one- and two-nucleon transfer
were measured at one energy, Elgpb = 93.8 MeV, and ‘are described in ref.
3. Further information is also available in the ORNL Physics Division
Annual Reports" for 1974 and 1975. For completeness, a table of the
excitation function measured® for 12C + 12C elastic scattering at Bc.m. =
90° is also included. '



II. EXPERIMENTAL METHOD

Different experimental arrangements were used at different times.
In the first experiment, data were taken at Ej,, = 74.2, 83.3, 89.7, 98.2,
102.1, 106.9, and 117.1 MeV, with the apparatus illustrated schematically
in Fig. 1. The angular distributions were measured using a solid-state,
position-sensitive detector (PSD) covered by a mask containing 15 apertures,
each 1.59 mm wide x 11.4 mm high. The apertures, placed at a distance
of 18 cm from the target, were thus spaced 1° apart and subtended an
angular opening of %° each. The range from 11° to 47° (lab) was covered
with three separate settings of the PSD, with several apertures providing
overlap points at each end of the mask. The inability of the PSD to
resolve the mutual excitation of the first excited states of the target
and projectile (Q = -8.88 MeV) from the single excitation of the 3~
state (Q = -9.64 MeV) necessitated their separation by a kinematic coin-
cidence technique. (The 3~ state is unbound and therefore cannot produce
a kinematic coincidence.) A large detector, 10 mm x 50 mm, was placed
9 cm from the target. Because the target contained no substantial amount
of contaminants, it was not necessary that this detector be position-
sensitive, thus simplifying the apparatus and especially the data
collection.

The singles and coincidence data were stored in separate two-dimen-
sional arrays. Each array consisted of 200 channels (position) by 200
channels (energy). Events were placed in either array according to
whether a particle with the correct energy was observed in the conjugate
detector.

The coincidence efficiency did not approach 100% because of the
vertical height of the beam spot (about 6 mm). Except for the .four most
forward angles, however, the coincidence efficiencies as predicted by a
geometrical calculation and determined empirically from the measured ratios
of singles and coincidence events agreed very well. Thus, this method pro-
vided a reasonably effective means for separating the mutual excitation
from the excitation of the 3~ state at laboratory angles of 15° and greater,

The target thickness was about 50 ug/cm2 and was effectively monitored
for carbon buildup during the course of the measurements. Nevertheless,
the target thickness remained the largest source of error in the cross
sections, which are estimated to have an absolute uncertainty.of about 157%.
The overall angular resolution and precision are estimated to be =*0.6°
(1ab) and *0.15° (lab) respectively.

An angular distribution was subsequently obtained at Ejg = 70.7 MeV
with the PSD as described above, but without the kinematic coincidence..

In the second experiment, a different type of PSD was used. It con-
sisted of 25 individual detectors on a single silicon chip.® Each detector,
or "slice'", was 14 mm in height and subtended an angular width of about
0.6°. This detector offered a much improved efficiency for data collection
over the previous detector. Because the results obtained with the kinematic
coincidence apparatus indicated that the yleld of the 37 state is small



compared to that of the mutual excitation for laboratory angles i 15°, the
recoil detector was omitted. A substantially thicker target (v 180 ugm/cmz)
was used. Its thickness was determined by a-ranging measurements. The
stopping power for a-particles in carbon was determined by measuring the
energy loss in thicker carbon foils (~ 300 ugm/cmz) whose thicknesses had
been measured by weighing. The value used was dE/dx = 0.693 + 0.028 keV/
ugm/cm? for Ey = 5.75 MeV. Angular distributions were measured at bom-
barding energies of 78.8, 93.8, 105.0, 112.0, 121.6, 117.1, and 126.7 MeV.
The systematic error in the absolute normalization for these data is + 13%.

A short experiment at 98.2 MeV was made using the broad range
spectrograph. This allowed the resolution of the mutual and 3~ excita-
tions, and enabled measurement at more forward angles. A momentum spectrum
is shown in Fig. 2. :

The transfer reactions were measured using two AE-E telescopes
having solid state detectors of 44 um and 500 um, and 60 pym and 400 um,
respectively. The solid angle subtended by each counter was 0.2 msr.
A typical spectrum is shown in Fig. 3.

III, RESULTS

The results are presented graphically in Figs. 4-15 and listed in
Tables II and IIX. 1In all figures showing data points, the curves are’only
to guide the eye. Table II gives the scattering angle and differential
cross section in the center of mass, the percentage error, the ratio to
Mott scattering, and the momentum transfer. Errors greater than 57 result
from counting statistics, background subtraction and, in the case of the
kinematic~coincidence experiments, include a small contribution for the
uncertainty in the coincidence efficiency in the determination of the
mutual excitation (Q = -8.88). A minimum random error of 5% has been
estimated, independent of counting statistics. All of the results contained
herein have been normalized to the measurements made with the 180 ugm/cm?
carbon target. The adjustments made to the other angular distributions in
renormalizing them were all less than 10%. Thus, the systematic error
on the absolute normalization arising from target thickness, beam-current
Integration and solid-angle measurement is conservatively estimated
at 15% for all data.

For those angular distributions in which the contributions of the 37
state at 9.64 MeV and the mutual excitation at 8.88 MeV are not distin-
guished, the following observations hold., For c,m, angles larger than
a value 0.9 the mutual excitation dominates, with the 3~ state contributing
less than 77 of the counts in the peak. From measurements made with
the kinematic coincidence technique, 6, is estimated to decrease approxi-
mately linearly with bombarding energy from 53° c.m. at 71 MeV to 17°
c.m. at 120 MeV. For angles in the range of 25°-35° c.m. and bombarding
energies below 100 MeV lab, the 3 contribution can be significant, in
the range of 10%-50%. At angles less than 20° c.m. the 3~ contribution
probably dominates (see Fig. 10).



The cross sections given in Tables II and III have the following
definition. For elastic scattering, and for mutual excitation (Q =
-8.88 MeV) the scattered particle and the recoil nucleus are indistin-
guishable and the experimental cross section includes the (equal) con-
tributions from both scattered particle and recoil nucleus. For single
excitation (Q = -4.44 MeV) the residual 12¢ nuclei are distinguishable
because the excited nucleus emits a y-ray. 1In Fig. 2, the effect of
the small recoll energy imparted by y-ray emission can be seen as
introducing an energy-broadened component in the spectrum. The resolu-
tion of the solid state detector does not allow the observation of these
two components. All cross sections given in Table II for single excitation
include the (equal) contributions from the excited and the unexcited !2C
nuclei. In the excitation of the 0% state (Q = -7.65 MeV), the 3~ state
(Q = -9.64 MeV), and the 4t state (Q = -14.05 MeV) the recoil nucleus is
particle unstable and decays before reaching the detector. In these cases,
the experimental cross section represents the contribution of the un-
excited residual nucleus only.

Other measurements of 2C + 12C elastic and inelastic scattering,
and of transfer reactions are described in refs. 7-15 and 16-18,
respectively, .
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TABLE I

Summary of Experimental Data Contained in this Report

Elab Residual N Angular Excitation of
Nuclei Range Residual Nuclei
MeV _ c.m. MeV
70.7 12¢ 4 12¢ 16° - 90° . 0, 4.44, (8.88 + 9.64)3)
74 .2 " 22° - 90° 0, 4.44, 8.88 :
78.8 " 16° - 20° moon (8.88 + 9.64)
83.3 " 22°. - 90° . won 8,88
89.7 " 22° - 90° toow 8,88
93.8 " 10" - 90” "M (8.88 + 9.64)
98.2 " 9 ~90° - " " 8.88 :
102.1. " 22° - 90° U 8.88
105.0 " ‘ 15° - 90° - ron (8.88 + 9.64)
106.9 v 24° - 90° "noom 8.88
112.0 " 15° - 90° "toow (8.88 + 9.64)
117.1 " 15° - 90° vom 8.88
121.6 " . 15° - 90° noom (8.88 + 9.64)
126.7 " 15° - 90° roow (8.88 + 9.64)
98.2 12¢ + l2¢ 9° - 31° 7.65, 9.649)
" 15° - 66° 14.07
93.8 11¢ 4+ 13¢ 11° - 70° 0, 3.76%)
U llg 4 13y 11° - 70° 0, 2,25, 3.53, &4,449)
10p 4+ 14y 14° = a0° 0, 0,77, 4,91, 5,69, A. 10,
6.95, 8.96, 9.68¢)
73-123 12¢ 4 12 90° of)
a)These data are found on pages 7-43, grouped according to residual

excitation and in order of increasing bombarding energy.

b)Page 44,

c)Pages 45-46.

d)Pages 46-49 .,
e)

£)

Pages 49-53.

Page 54,



TABLE 11
CROSS SECTIONS FOR ELASTIC AND INELASTIC SCATTERING OF 12C + 12C, AND TRANSFER REACTIONS

FPEEIPHFE$8F  12C(12C,12C)112C U= 0.0 Al ELAB = 70.7 MEV 4$$£$$$$$$$$$$

ANGLE SIGMA ERR®R SIG/SIGR PTRAN

(DEG-CM) (MB/SR) (%) (INV=FM)

16,57 1390.252 5. 4413 .92 70.700 v&vV ELASTIC
18,56 377.501 5. .1865 1.03 70.700 MEV ELAST{C
20,56 87.394 7. 0633 1.14 70.700 MEV =LASTIC
22,57 146.874 -5, .1486 1.25 70,700 MEV ELASTIC
24,58 175.694 5. . 2399 1.36 70.700 MEV ELASTIC
26,60 83.016 5. .1493 1.47 70,700 MEV ELASTIC
28,61 11.443 14, .0267 1.58 70,700 MEV ELASIIC
30,63 5.664 19, .0170 1.69 70.700 MEV ELASTIC
32,65 22,848 9. .0876 1.79 70.700 MEV ELASTIC
34,66 32.460 7. .1590 1.90 70.700 MEV ELASTIC
36,64 15.804 6. . .0987 2.01 70,700 MEV ELASTIC
38,63 7.758 7. .0621 2.11 70.700 MEV ELASTIC
40,63 5.428 7. . 0559 2.22 70.700 MEV ELASTIC
42,64 4,759 7. .0635 2.32 70,700 MEV €LASTIC
44,65 - 6.492 6. L1125 2.42 70.700 MEV ELASTIC
46,66 6.723 5. .1517 2.53 70.700 MEV E=LASTIC
48,67 5.277 6. .1548 2.63 70.700 MEV cLASTIC
50,69 2.265 8. .0857 2.73 70,700 MV =ZLASTIC
52.70 " .369 19, 0177 2.83 70.700 9V ELASTIC
54,71 . 851 12, .0500 2.93 70.700 MEV ELASTIC
56,72 2.7280 7. 1576 3.03 70.700 MEV ELASTIC
58,72 1.984 7, 1529 3.13 70,700 MEV ELASTIC
60,72 .812 11, .0661 3.23 70.700 “MEV ELASTIC
62,71 .213 22, ,0174 3,32 70,700 vEV ELASTIC
64,70 .560 14, ,0443 3.42 70.700 MEV ELASTIC
66,68 1.224 8, 0918 3.51 70.700 MEV ELASTIC
68,69 1.519 7. .1063 3.60 70.700 MEV ELASTIC
70,71 .892 9. .0581 3.69 70,700 vev ELASTIC
72,72 .793 9. .0481 3.78 70.700 ¥MeV ELASTIC
74,72 . 677 9. .0384 3.87 70.700 ¥&v =LASTIC
76.73 .527 10. ,0281 " 3.96 70.700 MEV ELASTIC
78,73 2385 15, . L0119 4,05 70.700 Mev ELASTIC
80,72 .087 24, . 0042 4.13 70,700 MEV ELASTIC
82,71 ..082 24, .0039 4,22 70.700 MV ELASTIC
84,69 . 284 13, .0130 4,30 70.700 MEV eLASTIC
86,68 604 17. .0270 4,38 70,700 MEV ELASTIC
By ,68 1.05% 12. L0467 4.46 70,700 MEV E=LASTIC

90,69 +669 15, .0296 4.54 70.700 MEV c=LASTIC

$9F35535888%  12C(12C,12C)12C W= 0.0 AT ELAB = 74.2 MEV $¥535D5548558%

ANGLE SIGMA ERROR SIG/SIGR PTRAN

(DEG-CM) (MB/SR) (%) (INV=FM)

22,44 199,353 5. .2181 1.27 74.25U0 MEV ZLASIIC
24,44 167.748 5. . 2448 1.38 74.250 MEV =LASTIC
26,44 51.310 S, . 0990 1.50 74.250 MeEV =LASTIC
28,45 3.845 5. 0097 . 1.61 74.250 MEV zLASTIC
30.47 26.897 5. .0875 1.72 74,250 “EV =LASTIC
32,49 44,93% 5. .1883 1.83 74.250 MEV ELASTIC
34,51 28.067 3. +1514 1.94 74.250 MEV ELASTIC
36,53 9.306 5. .0647 2.05 74.250 MEV =LASTIC

38,55 5.877 5. .0527 2.16 74.250 MEV cLASTIC



40.56 10.065
42,58 10.285
44,56 4,839
46,55 3.070
48,56 3.148
50,56 2.585
52,58 1.253
54,59 1.217
56,61 2.430
958,02 J.060
60,64 2.069
62.66 .697
64,67 572
66,64 1.302
68,63 1.878
70,63 1.465%
72.66 690
74,65 .204
76,66 .044
78.67 .025
80.69 . 040
R2,7N . NS5
84,71 .097
86,72 172
88,72 .179
90,72 . 135
2,71 175
94,69 .115%
$3IPEEEBE5SS
ANGLE SICHA
(NEG-CM) (MB/SR)
15,85 1368.319
16.45 1082.575
17.06 707.343
18,29 265.490
19,51 110,201
21,35 163,241
22,58 194.776
23.82 167.704
24,43 134,969
25,849 57,089
26,29 32.902
28,79 4,294
30.00 28.601
32.47 37.440
33,82 26,603
34,94 12.014
36,79 3.603
38,03 4,855
39.84 4,579
41,06 6.866
42,29 6.273
43.>51 4.087
44,12 3,403
45,97 1.474
47,20 1.290
49,05 1.824
50,29 2.602

an,

20,

12C€¢12€,12C)12C

ERROR
%)

RS SRR LIS TE Vo i 3
« e o e o o

.1170

11552

0945
.0778
.1031
.1083
.0658
.0775
.1798
12501
1773
. 0599
.0477
.1033
.1399
. 0450
.0125
.0026
.0014
0021
.NN2A4
. 0049
+0085
.0088
0066
.0115
.0074

¢.27
2.38
2.48
2.59
2.69
2.79
2.90
3.00
\s.lo
3.20
3.30
$.40
3.50
3.59
3.69
3.78
5.88
3.97
4.06
4.15
4024
4.132
4.41
4.49
4.57
4.66
4,73
4.81

Q= 0.0 AT ELAB = 78.8

§IG/5I1GR

L9134
.4706
.3538
".1727
.0913
L1878
.2740
.2854
2517
.1304
.0799
0137
1142
.2057
.17387
LTI
.0345
.0544
. 0650
1141
.1223
L0935
.0843
L0463
.0474
.0842
.1387

PTRAN
CINV=FM)

.93
.96
1.00
1.07
1.14
1‘25
1.32
1.39
1449
1.51
1.53
1.65
1.74
1.488
1.98
2.02
2.13
2.20
2.30
2.36
2.43
2.50
2.53
2.63
2.70
2.80
2.86

74,250
74,250
74.250
74,250
74,250
74,250
74,250
74,250
74.250
74,250
74,250
74.250
74,250
74,250
74.250
74.250
74.250
74,250
74.250
74,250
74.250
74.758N
74,250
74,250
74,250
74,250
74,250
74,250

MEV
MgV
MEV
eV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
kv
MEV
MEV
MEV
MEV
MEV
ME Vv
MEV
MEV
MEV
MEV
qEV
1EV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

MEV $53»355585b853%

78.850
78,850
78.850
78.850
78,850
78,850
78,850
78.850
78,850
78.850
78.850
78.85%0
78.850
78.850
/8.850
78,850
78,850
78.850
78.850
78,850
78.850
78.850
78.850
78.850
78.850
78.850
78,850

eV
MEV
MEV
MEV
eV
eV
MEV
eV
MV
eV
EV
BV
EV
“EV
AEV
MEV
eV
MEV
MEV
MEV
MeV
MEV
MEV
MEvV
EV
MEV
‘e

ELASTIC
ZLASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
ELASHIU
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
cLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



51.52
52,76
54,00
55,85
57.71
58,94
61.41
63,26
65,71
67,06
68,29
69.51
70,74
72,58
75,67
78,14
79,38
80,61
81,85
83.71
84,94
86.18
88,03
89.87
92.32
93.55

FPEFEPEFEEEE  12C(12C.12C)12C 0=

ANGLE

(DEG-CM)

22.44
24,44
26,44
28,45
30.47
32,49
34,51
36.53
38.55
40,14
42.13
44,14
46.14
48.16
50,17
52.19
54,21
56,23
58,24
60,62
62.62
64,62
66.62
68.63
70,64
72.66
74,67
76.69
78,70
80.71

1.869
1.290
'1.066
1.339
1.782
1,661
.888
. 259
173
. 369
.513
611
.384
360
. 251
.189
.123
. 051
.086
.081
.164

243

. 223
.307
.215
.160

SIGMA
(MB/SR)

166,681
62.813
4.223
17.904
$5.552
21,325
7.144
3.077
4.816

6.067 -

3.676
1.786
1.780
2.637
2.761
1.949
1.265
1.201
1.284
683
169
+045
.147
.196
173
257
.425
. 409
175
.058

ERR®@R
(%)

19,

+1140
.0892
.0824
+1186
1739
«1690
09354
.0270
0173
. 0355
.0477
.0548
0332
.0296
.0190
.0135
.0086
.0035 -
.0057
.0053
.0106
.0155
-.0141
.0194
<0136
.0102

0,0 Al

SIG/SIGR

. 2210
<1135
.0102
0572
.1488
<1165
.0508
.0285 -
.0580
. 0900
.0708
0446
.0574
.1087
1431
+1240
.0953
.1029
+1195
U664
0164
0042
.0134
.0169
.0142
.0200
.0315
.0289
.0119
.00358

2093
3.00
3'06
3.16
3.25
3.32
3.44
3.54
3.66
3.72
3.78
3.84
3.90
3.99
4.14
4.25
4.31
4.36
4.42
4.50
4.55
4.61
4.68
4.76
4.86
4.91

ELAB = 83,3
PTRAN "
(INV-FM)

1.35
1.47
1.58
1.70
1.82
1,94
2.0%
2.17
2.29
2.38
2.49
T 2.60
2.72
2.83
2.94
3.05
3.16
3.27
3.37
3‘50
$.60
3.70
5.81
.91
4.01
4.11
4.20
4.30
4.39
4.49

78,850
78,850
78.850
78.850
78,850
78.850
78,850
78,850
78.850
78,850
78,850
78,850
78.850
78,850
78.850
78.4850
78.850
78,850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850

wEv
MEV
MEV
S
vEV
MEV
vEV
eV
MEV
eV
MEV
MEV
yEV
MEV
MEV
MEV
MEV
MEV
MEV
eV
MEV
BV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
eLASTIC
CLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
ELASTIC
ELASTIC
ELASTIC
zLAST.IC
=LASTIC
=LASTIC
ELASTIC
=LASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

MEV  $EBp55FpSbbD%

83,300
83.3500
85,300
83.300
83,300
84,300
83,300
83.300
83,300
83,300
83.3500
83,300
83.300
83.300
839.300
83,300
83.500
85.300
83.300
85,300
83.300
835.300
83.300
83.300
83.300
63.300
83.300
8$.300
85.300
83,300

MEV
MEV
MEV
MEV
MEV
MEV
MgV
eV
MEV
MEV
eV
MeVv
MEV
MEV
MEV
MEV
MEV
MEV
TEV
MEV
MEV
eV
eV
MEV
MeV
MEV
MEV
MEV
eV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
clLASTIC



82,71 .077
R84,71 .167
86.71 .228
88,69 .289
$33EFFIETEEHF
ANGLE SIGMaA
(DEG-CM) (MB/SR)
22.44 148.292
24,44 37.028
26,44 5.214
28.45 30.202
30.47 31.070
3249 12.006
34,51 1.850
36.53 4.959
3R,56 7.158
40,56 3.868
42,58 1.575
44,56 ?2.658
46,55 3.306
48,56 2.1/7%
50.56 .959
52.58 .827
54,59 .861 -
564,61 .576
58.62 .203
60,64 . 055
62.66 .061
64,67 088
66,68 .N31
68.63 .018
70.63 .N29
72.64 .043
74,6% .108
76,66 .168
78.67 .202
80.69 126
82.70 .036
R4,71 .049
86,72 P26
88,72 .44R
90.72 . 443
92.71 .248
94,69 .033
FEI$TEFDHIRES
ANGI.E SIGMA
(DEG-CM) (MB/SR)
10,00 4205.362
12,00 2231.061
14.00 1755.138
15,35 403.616
16,59 141.698

10

16,  .0050
11, - ,010%
10. .0141
9. .0178

ERROR SIG/SIGR

(%)
5. .2258
5. .0773
5. .0147
5. .1131
5. .1537
5. .0781
7. .01358
5. .0553
5. 1042
5. .07354
8. .0388
5. .0842
5. .1338
3. .1109
5. 0602
5. 0622
5. .0748
S. 0556
7. .0209
14, .0058
13, 0064
14. . 0057
19, .0031
21. .0017
17. . 0026
14, .0038
9. 0091
7, .0135
6. .0158
8. 0095
15, .0027
13. .0035
6. 0162
54 <0320
5. 0316
6. 0178
18. .0024

12C(12C,12C)12C G= 0.0 Al

ERROR SIG/SIGR

(%)

5. 8514
5. . 3886
5. 5631
6. 1852
5. .0874

4'58
4.67
4.76
4.84

12C(172C,12C)12C 9= 0.0 AT ELAB = 89.7

PTRAN
(INV=FM)

1.40
1.52
1.64
1.77
1.89
2.01
£2.13
2.25
2.37 .
2.49
2.61
2.73
2.84
2:96
3.07
$.18
3.30
3.41
3.52
35.63
3.74
3.85
3.95
4.05
4.16
4.26
4,46
4.46
4.56
1.66
4.75
4.84
4.Q4
5.03
5.12
5.20
5.29

ELAB = 935.8

PTRAN
(INV=FHM)

.64
T .77
.90
.98
1.06

83,300
83.300
83.3500
83,300

MEV
MEV

MEV.

MEV

ELASTIC

ZLASTIC
ELASTIC
ELASTIC

MEV  $53555385585%

89,700
89,700
89.700
89.700
89.700
89.700
89.700
89.700
89,700
8Y./700
89.700
89.700
89.700
89,700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
#9.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89,700
89.700

MEV
MeV
MEV
MeV
MEV
MEV
My
eV
eV
MEV
MEV
MEV
A 13
MgV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
eV
eV
vEY
eV
MEV
MEV
MEV
MEV
MEV
vEV
MEV
HEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
gLASTIC
ELASTIC
ELASTIC
ELASTIU
ELASTIC
ELASTIC
ELASTIC
ELasTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
BELASTIC
ELASTIC
FLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

MEV 3385555388354

93.800
94,800
93.800
93.800
95.800

MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC



17.82
19.06
20,30
21,55
22,80
24,05
25,30
26,55
27.80
29,05
30,31
31.56
32,81
34,30
35,55
36,80
38,05
39,35
40,56
41,81
43,06
44,30
45,55
46,80
48,05
49,30
50.55
51.80
53,05
54,31
55!56
56,481
58,06
59,32
60,57
61,81
63,06
64,31
65,35
66,58
67,82
69,06
70,30
71.55
72.80
74,04
75.29
76,55
77.80
79.05
80,30
81,56
82,81
84,06
85,31
86,57
87.81
89,06
90,30
91,55

91.552

162.666

194,335
159.244
73.896
20.642
5,734
16,712
32.348
31.280
22.653
9.478
2.536
2.037
5,218
7.287
7.060
4,382
2.818
1.602
"2.008
2.838
3.316
2.802
2.016
1.056
,492
.401
.470

.602

.491
.287
.060
. 020
.043
.138
.198
.159
.080
.049
.018
. 036
.071
.108
132
1586
.122
.104
.105
089
.080
0386
.023
.014
.068
+117
.154
.233
+190
.201

33,
44,
20.
15,
18,
11,
18,
15,

11

.0740
<1690
.2551
2604
«1489
.0508
0171
.0601

.1394

1611
1390
0692
.0220
.0216
0653

.1079 .

.1234
0909
.0685
.0458
0673
1112
1512
<1479
1224
.0732

.0385 -

. 0350
. 0452
. 0630

.0550°

.0338
.0073
.0025
.0055
.0176
.0251
0199
.0099
.0059
0021
.0041
.0080
.0119
0142
0163
.0125
0105
.0103
0086
.0076
.0034
0021
.0013
L0061
0105
,0138
.0209
0170
L0179

1.14
1.22
1.30
1.37
1.45
1.53
1.61
1.69
1.77
1.84
1.92
2.00
2.08
2.17
2.24
2.32
2.40
2.48
2.55
2.62
2.70
2.77
2.85
2.92
2.99
3.07
3014
3.21
3.28
3.36
3.43
3.50
3.57
3.04
3.71
$.78
3.85
$.91
3.97

4.04
4.10

4.17
4.23
4,30
4,36
4.43
4.49
4.55
4.62
4.68
4.74
4.80
4.86
4.92
4.98
5'04
5.10
5.16
5.21
5.27

93.800
93,800
935,800
93,800
93.800
93,800
93.800
93.800
93,800
93.800
93.800
93,800
95.800
93,800
93.800
93,800
93,800
93,800
935.800
93,800
95,800
93,800
93,800
93.800
935.800
93.800
95,800
$3.800
93.800
95.800
93.800
93.800
9%.800
93.800
93.800
93.800
93%.800
93.800
93.800
95.800
93.800
93.800
95.800
93.800
93,800
93,800
93.800
93,800
93,800
93.800
935.800
93.800
93,800
93,800
93.800
95,800
93.800
935.800
93,800
93.800

MEV
MEV
MEV

MEV

MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MV
MEV
eV
MeV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEv
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
eV
MEV
MEV
MEV
MV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ceLASTIC
ELASTIC
eLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
=LASTIC
ELASTIC
SELASTIC



$953 45555559
ANGLE SIGMA
(DEG-CM) (MB/SR)
9.50 3255.000
11,50 1942.500
13,50 1260.000
15.50 246.750
17,50 59.0850
19.50 171.150
21.50 123.900
23.50 30.Nn30
25,50 5,880
27.50 24.990
29,50 23,940
32.49 2.538
34,51 4,396
36,53 7.008
38,55 5.504
40,56 2.391
42,58 1.597
44,56 2.398
46,55 2.061
48,56 . 920
50,56 .229
52,58 221
54,59 .337
56,61 .133
58,62 .039
60,64 .120 -
62,66 . 241
64,67 .166
66,64 .065
68,03 .038
70,63 ,099
72.64 . 180
74,65 .178
76,66 111
78,67 .083
BU,b9 .07%
82,70 L.073
R4, 71 L0538
86,72 .051
88,72 .111
90,72 .098
ya.71 . 053
$EFE$PLPSEES
ANGIE SIGMA
(DEG-CM) (MB/SR)
22,44 60.400
24,44 3.554
26,44 24,855
28,45 30.726
30.47 11.126
32,49 2.184
34,51 7.248
36,53 8.435
38,55 4,842

12c¢12c.12C)12¢C

ERR@R

(%)
5.
5.
5.
5'
S.
5.
5'
5.
5.
5.

NNV AGERUV U
W e e & e e o

[y
O ®mC o™
e o o o

e P
WO OUNNONE O N
......-.Q‘...

14.

10.
14,

ERRUR

(%)

9= 0.0

SIG/SIGR

.2119
2728
. 3340
1117

L0129 .
.1840

.1916

.0649.

.0174
. 0996
:1273
. 0205
0468
0979
1006
0569
0492
.0943
<1023
0567
.0171
.0194
.0335
.0144
. 0044
+0141
.0192
.UU/3
. 0041
.0104
.0182
.0174
.0105
.0077
.0071
.0064
BT
.0044
.0095
00814
.0n45

12C112C,12C)17C WE 0.0

SIG/SIGR

.1184
0097
.0921
1535
.0742
.0193
.0848
.1298
.0975

98.2 MEV $33p38353%b8%%

AT ELAB =
PTRAN
(INVeFM)

.62 98,200
.75 98,200
.88 98.200
1.01 98.200
1.14 . Q8. 20N
1.27 98.200
1.40 98,200
1.9 98,200
1.66 98.200
1.79 98,200
1.9? 98,200
2.10 98,200
2.23 98,200
2,36 98,200
2.48 Y8,20U
2.61 98,200
2.7 98,200
2.85 98.200
2.97 98,200
5.09 94,200
3.21 98,200
3.33 98,200
5,45 98.200
3.87 98,200
$.68 98,200
3.80 98,200
3.91 96,200
4,02 98,200
4.13 98.200
4.24 9R. 20N
4.35 98.200
4.46 98.200
4,%6 98,200
4,67 98,200
4,77 98,200
4.07 98,200
4.97 98.200
5.07 90.200
5.17 98.200
5.26 98,200
5.35 94.200
5,44 98.200

AT ELAB =102.1 MEV

PTRAN.

(INV=-FM)
1.49 102.100
1.62 102.100
1.75 102.100
1.89 102.100
2.02 102.100
2.15 102.100
2.28 102.100
2.40 102.100
2.53

102.100

MEV
MEV
“EV
MEV
MEV
YEV
MEV
vyEV
aEV
MEV
qEV
eV
YEv
kv
1Ev
qEV
HEV
MEV
MEV
MEV
yEV
yEV
BV
qEV
vEVv
MEV
yEV
EV
MEV
kv
vEV
MEV
yEV
MEV
MEV
eV
MEV
MLV
YEV
MEV
eV
MEV

MEV
Mev
kv
MEV
MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
FLASTICG
ELASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
ELAST]C
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
sLASTIC
ELASTIC
ELASTIC
cLASTIC
ELASTIC
ELASTIC
FILASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
sLASTIC
ELASTIC.
LLASTIC
cLASTIC
ELASTIC
ELASTIC
ELASTIC

PHEBIEIREBES S

ELASTIC
ELASTIC
ELASTIC
cLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



13

40,56 - 1.866 10, .0489 2.66 102.100 MEV cLASTIC
42,58 1.856 10. .0628 2.79 102.100 MEV ELASTIC
44,56 2.080 5. .0894 2.91 102.100 MEV ELASTIC
46,55 1.300 5. «0702 3.03 102,100 MEV ELASTIC
48,56 .434 7. .0289 3.15 102,100 MEV ELASTIC
50,56 .201 10, .0161 3.28 102.100 MEV eLASTIC
52,58 . 259 9. 0241 3.40 102,100 MEV =LASTIC
54,59 .233 9, 0244 3.52 102.100 MEV ELASTIC
56,61 .135 12. .0154 J.64 102,100 MEV ELASTIC
58,62 .082 15, L0099 35.76 102,100 MEV ELASTIC
60,64 .184 10, .0227 3.87 102,100 MEV ELASTIC
62,66 , 308 8. .0379 3.99 102,100 MEV ELASTIC
T64,67 .286 8. .0347 4.10 102,100 MEV ELASTIC
66,64 112 7. .0133 4.21 102.100 MEV ELASTIC
68,63 .053 11. .0061 4,33 102.100 MEV SLASTIC
70.63 .106 8. .0118 4.44 102.100 MEV ELASTIC
72.64 .189 6. .0204 4.54 102.100 MEV ELASTIC
74,65 .197 6. .0206 4,65 102.100 MEV ELASTIC
76,66 .088 9. . 0089 4.76 102.100 “EV ELASTIC
78,67 .026 16, .0026 4.86 102,100 MEV ELASTIC
80,69 .020 18, .0020 4,97 102.100 MEV ELASTIC
82,70 .056 11, .0053 5.07 - 102.100 MEV ELASTIC
84,71 . 043 13, . 0040 5.17° 102.100 MEV ELASTIC
86,72 .018 20. .0016 5,27 102.100 MEV ELASTIC
88,72 .007 32. .0007 5.36 102.100 MEV :=LASTIC
90,72 .011 27. .0010 5.46 102.100 4eV ELASTIC
92,71 .016 22, . 0015 5.55 102.100 ¥V ELASTIC
94,69 .038 15. .0036 5.64 102.100 veV ELASTIC
PFEFEFEPESEE  12C(12C,12C)12C O= 0.0 AT ELAB =105.0 MEV 35833355588 %9%
ANGLE SIGMA ERROR SIG/SIGR PTRAN

(DEG-CM) (MB/SR) (%) (INV=FM)

15,45 327.565 7. .1853 1.04 105.000 Mev ELASTIC
16.59 80.099 5. .0608 1.12 105.000 MEV ELASTIC
17,82 76,650 7. .0764 1.20 105,000 MEV ELASTIC
19.06 172.146 6. .2208 1.29 105,000 Mev ELASTIC
20,30 196.406 5, .3194 1.37 105.000 MeV ELASTIC
21.55 132.947 5, .2707 1.45 105.000 ¥V ELASTIC
22,80 48.778 8, .1231 1.54. 105.000 MgV ELASTIC
24,05 6.463 9. .0200 1.62 105.000 vEV ELASTIC
25,30 6.69%90 11. .0253 1.70 105,000 vevV ELASTIC
26,59 25.394 7. 1171 1.79 105,000 MEV ELASTIC
27,80 30.409 7. .1683 1.87 105,000 MEV ELASTIC
29.06 24.006 6. .1599 1.95 105,000 MEV ELASTIC
30,30 10.949 5. .0873 2.03 105.000 MEV ELASTIC
31,55 3.351 9. .0319 2.11 105.000 MEV ELASTIC
32.81 2.647 9. .0301 2.20 105.000 MEV ELASTIC
34,05 6.086 6. .0819 2.28 105.000 MEV ELASTIC
35,30 8,528 9. 1363 2.36 105.000 MEV ELASTIC
36,55 8.188 6. .1549 2.44 105,000 MeEV ELASTIC
37,80 5.867 6. 1312 2.52 105.000 4EV ELASTIC
39.06 3.47% 8, 09186 2.60 105,000 MV ELASTIC
40,31 1.484 9. .0461 2.68 105.000 MEV ELASTIC
41,56 1.583 5. 06576 2.76 105.000 Mev ELASTIC
42,81 1.985 6. .0844 2.84 105.000 MV ELASTIC
44,06 2.081 7. .1029 -. 2.92 105.000 MEV ELASTIC
45,32 1.850 5. .1058 $.00 105.000 MEV ELASTIC
46,57 .921 8. L0605 3.08 105.000 MEV ELASTIC
47,81 .418 13. .0312 3.15 105.000 ¥EV ELASTIC
49,06 313 10. L0264 3.23 105.000 MEV ELASTIC



50,55
51.55
52,79
54,03
55,56
56,81
58,06
59,32
60,57
61,81
63,06
64,31
65,55
66,58
67.82
69,26
70,30
71.5%
72 K0
74,04
75.29
76,95
77.80
79,05
80,30
81,56
82,81
84,06
85,31
86,57
87,81
89,06
90,30
91,55
92.79
94,02
95,26

$FFFE83555%¢

ANGLE

(DEG-CM)

24,44
26,44
28,45
30.47
32,49
34.51
36.53
38,55
40,56
42,58
44,56

46,55

48.56
50,56
52.58
54,59
56.61
58,62
60.64

S
(M

2
2

.209
275
259
315
.159
076
.076
.092
.079
182
216
166
.127
.094
044
.022
084
+103
133
133
096
.048
.011
.004
.008
.023
.025
022
012
.023

.025 -

+015
.013
. 022
.018

.029

12C(12C.12C)12C

IGMA
B/SR)

4.643

9.060

4.691,

6.485
3.598
8.281
7.116
3.355
1.299

1.726°

1.640
.790
239

$ 331

.404
. 307
.193
.200
.252

27,

ERROR

(%)

10.

14

.0201
.0286
0292
0383
.0207
.0104
.0108
.0133
.0115
02066
0315
.0240
.0181
.0133
,0061
0029
.0112
.0135
0172
0168
. 0119
. 0059
.0013
.0011
.0010
.0027
0029
.0026
.0027
.0014
.0027
.0028
.0017
.0015
0024
0021
.0032

Q= 0.0 Al

S1G/SIGR

NVLET:
$1191
. 1389
.0482
0356
.1084
.1225
.0756
.0380
.0650
.0781
.0469
0173
.0286
.0404
.0344
.0234
. 0255
.0328

3.32
. 3.38
3.46
3.53
3.63
3.70
.78
3.85
3‘92
4,00
4007
4.14
4.21
4.27
4.34
4.42
4.4
4,55
4,62
4.68
4.75%
4,82
4.89
4,95
5.02
5.08
5.15
5.21
.5.27
5.33
5.40
5.46
5.52
5.5H
5,63
5.69
5,75

ELAB =106.9 MEV

PTRAN

(INV=FM)

1.66
1.80
1.93
2.06
2.20
2.33
2,46
2.59
2.72
2.85
2.98
3'10
3.23
3.35
3.48
3.60
3.72
3.84
3.96

105,000
105.000
105,000
105,000
105,000
105,000
105,000
105,000
105.000
105,000
105,000
105,000
105.000
105,000
105,000
105,000
105,000
105, UuU
105,000
105,000
105,000
105.000
105,000
105,000
105,000
105,000
105.000
105,000
105,000
105,000
105.000
105,000
105,000
1U5.000
105,000
105,000
105.000

106,300
106,900
106.900
106.900
106.900
106.9%00
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106,900
106.900
106.900
106.900
106.900

MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV

B V.

MV
MEV
MRV
MEV
MEV
MgV
MEV
MEV
MEV
MevV
MEV
MEV
MEV
MEV
eV
1BV
MEV
MEV

MEV
MEV
MEV
MEV
MEV
eV
MgV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
BLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
FLASTIC
ELASTIC
ELASTIC
ELASTIL
ELASTIC
ELASTIC
eLASIIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

ARRRR SRR RER R

ELASTIC
ELASTIC
CLASLTIC
ELASTIC
ELASTIC
ELASTIC
ELASTC
ELASTIC
ELASTIC
ELASTIC
ZLLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



62,66 .224
64,67 .205
66,64 .095
68,63 .047
70,63 .066
(72,64 .098
74,65 .089
76,66 .049
78,67 017
80,69 .025%
82,70 .033
84,71 .020
86,72 .022
88,72 . 045
90,72 .043
92,71 .027
94,69 011
FFETISEHESES
ANGLE SIGMA
(DEG-CH) (MB/SR)
15,35 99.304
16,59 85.466
17.82 166,454
19.06 190.951
20.30 127.025
21.55 49,805
22,80 7.973
24,05 9.844
25,30 25.159
26,55 31.445
27.80 23.049
29,06 9.331
30,31 3.406
31,55 4,780
32.80 7.418
34,05 8.149
35,30 6.686
36,57 4,715
37.82 2.273
39.35 1.099
40,58 1,349
41,82 1.468
43,06 1.424
44,30 .960
45,55 .579
46,80 .274
48,05 ,245
49,30 .378
50,55 .462
51,80 .508
53,05 .387
54,31 .288
55,56 231
56,81 .197
58,06 .199
59,32 ",210
60,57 .192
61,81 .170

11,

A2,

29.

12C(12C.,12C)12C

ERRUR

(%)

VMUV WVVVIUVUVOMVIVVVIVVIVIUMIUIEC OV NUN NSO

@ & o o o+ o 8 & ® ® * e e & s ® s e ® e & & e @ ®w e & ®» e o s s+ s = ® & e

1

O N ©NR®

.0292
0264
.0120
.0058
.0079
.0114
.0101
.0054
.0019

.0027"

0034
.0021
. 0023
.0045
. 0043
.0027

.0012 "

U= 0.0 AT ELAB =112.0 MEV

SIG/SIGR

.0634
. 0732
.1874
2773
.2345
<1154
. 0230
.0349
.1093
1662
<1475
0721

0316
.0530°

.0981
.1283
.1250
.1047

.0596°

.0352
.0506
.0642
.0723
+0563
.0390

.0210 -

0212
0366
.0494

. 0595

U489
0389
0329
. 0291
U305
.0328
.0303
0269

4,08
4.20
4.31
4.43
4.54

4,65

4.76
4.87

4.98 -
5.08

5.19
5.29
5.39
5.49
5.59
5.68
5.77

PTRAN

(INVeFM)

1.07
1.16
1.24
1.33
1.42
1.50
1.59
1.67
1.76
1.84
1.93
2.02
2.10

2.18.

2.27

2.35

2.44
2.52
2.60
2.71
2.79
2.87
2.95
3.03
3.11
3.19
3.27
3.35
3.43
3.51
3.59
3.67
3.74
3.82
3.90
3.98
4.05
4,13

106+ 900
106.900
106,900
106.900
106,900
106.900
106.900
106,900
106,900
106.900
106.900
106,900
106,900
106.900
106,900
106,900
106,900

112.000
112,000
112.000
112.000
112.000
112,000.
112.000.
112.000
112.000
112,000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112:000
112,000
112.000
112.000
112.000
112.000
112,000
112,000
112,000
112,000
112.000
112,000
112.000
112,000
112.000
112.000
112,000
112.000
112.000
112.000
112.000

eV
MEV
MEV
MEV
MEV
MEV
MEV
eV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV

.

MEV
eV
MEV
MEV
MEV
MeV
MEV
EV
MEV

-MEV

eV
qEv
MEV
qEV
MEV
MEV
9EV
MEV
kv
MEV
MEV
MEV
qEV
YEV
9EV
MEV
MEV
1EV
1Y
uEV
eV
yEV
Mev
MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
eLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

PEERRR R PR E D B

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
eLASTIC
ELASTIC
ELASTIC
ELASTIC
=LASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



63.u6
64,51
65t35
66,79
68.03
69.26
71,55
72.80
74,04
75.29
76.55
77.80
79.0%
B0, 30
81.56
82.81
A4, 0k
85.31
86.57
87.81
89.06
90.30
91.55
92,79
95,26

$35353535$%%  12C(12C,12C)12C 0=

ANGLE

(DEG-CH{A

15,35
16,59
17.82
19,06
20430
21,55
22,44
24,44
26'44
28,45
30.47

32,49

34,51
36.53
38.55

40,56 .

44,56
46,55
44,56
50,56
52,58
54,39
56,61
58.62
60,64
62.66
66,64
68,63
70.63
72.64

74,65

.134
. 082
,069
.045
..016
.021

.025

.015%
.011
. 006
.007
.015
030
. 045

.040 .

017
.N09
.007
.02l
.048
.084
.nes
066
. 025
.012

SIGMA
(MB/SR)

94.088
52.56%
140.917
183.610
133.272
53.148
5.618
23.767
28.807

9.950

3.314
7.181

7.307

3.087

L9863

1.171
. 760
. 368
.507
602
.422
.289

156 .

L.182
157
090
.013
.028
.020

.010

.018

10.
13.
15.
18.

37,

33.
36.
43,
60.

- 67.

45,
29,
- 25,
33,
42'
60,
67,
35,
26.
20.

20.

19.
30.
75,

ERROR
(%) .

.16

.0212

0129
.0107

.0070 -

.0025
.0032
.0036
.0022
..0015
10009
0009
.0021
.0041

.0060--

.0052
-,0021
.0012
L0009
.0036
.0062
.0107
.0112
.0084
-.0031
.0015

SIG/SIGR

»0570
.0428
.1509
2541
123548
.1178

-.0146
.0864
1445
0679

.0305
.0877

L1192

0662
.0270

.0424,
.0440

VY. Y
+ 0435
0606
.0485
.0367
0213
. 0260
0228
. 0132
.0018
.0049
.0028
.0014
.0024

4.20
4,28
4.35
4.42
4.49
4.57
4,70
4.77
4.54
4.91
4.98
. 5.05
“5.11
5.18
5.25

5.31.

5.34
5.44
5.51
5.57
5'64
5.70
5.76
5.82
5.94

0.0 AT ELAB =117.1 MEV

PTRAN

(INV=FM)

1.10
1.18
1.27
1.36
1.45
1.54
1.60
1.74
1.88
2.02
2'16
2.30
2.44
2.57
2.71
2.85
3.11
3.25
3,38
3.51
3.64
3.77
3.90
4.02
4.15
4.27
4.51
4.63
4.75
4.87
4.98

112.000
112.000
112,000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000
112.000

117,100
117.100
117,100
117,190
117,100
117.100
117.100
117.100
117100
117.100
117.100
117.100
117.100
117.100
117,100
117.100
117.100
117.100
117,100
117,100
117,100
117.100
117.100
117,100
117.100
117.100
117.100
117.100
117.100
117.100
117.100

MEV
MgV
MEV
kv
MEV
eV
MEV
eV
MEV
eV
MEV
MEV
eV
eV
MEV
MEV
MEV
MEV
VeV
MV
MEV
MEV
MEV
MEV
\EV

MEV

kv
MEwW
MEV
MEV
MEV
MEV
MEV
MLV
eV
v
eV
TEV
vEV
MEV
MEV
MEV
MEV
eV
MEV
MEV
MEV
MEV
MEV
MEV
itV
MEV
4EV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ceLASTIC
ELASTIC
ELASTIC
eLASTIC
ELASTIC
ELASTIC
ELASTIC
cLASTIC
eELASTIC
ELABTIC
ELASTLC
CLASTIC
ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC

PR RR RS R E R R R

ELASTIC
ELAST]C
ELASTIC
SLASTIC
ELASTI]C
“LASTIC
ELASTIC
ELASTIC
ELASTIC
ceLASTIC
ELASTIC
FILASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIL
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASIIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



76.66 .026
78.67 .041
80.69 .053
82,70 .028
84,71 .015
86,72 .034
88.72 .079
90.72 .065
92.71 .030
94,69 .012
$ESFSTSIEEES
ANGLE SIGMA
(DEG-CM)  (MR/SR)
15.35 70.160
16,59 153.902
17,82 174,258
19.06 121.695
20,30 41.430
21,55 7.901
22,80 12,225
24,05 28.042
25,30 29.516
26,59 23.781
27,80 8.834
29,06 4.400
30,31 5.025
31.55 7.244
32,80 7.222
34,05 5.814
35,30 3.187
36.57 1.381
37.80 © 869
39.35 1.216
40,58 1.451
41,82 1.279
43,06 1.000
44,06 535
45,55 571
46,80 491
48,05 .536
49,30 611
50,55 . 605
51,80 .435
53,05 .292
54,31 .251
55,56 156
56,81 135
58,06 121
59,32 086
60,57 .071
61,81 042
63,06 013
64,31 .011
65,35 .015
66,58 .025
68,03 .036
69,06 .020
70,30 017

13,
10.
.9,
12,
17.
12.

8.

13.
21.

12C(12C,12C)12C

ERR@R

(%)

[+ IS IRV I E RN N VRN IRV URN IR RV e 0 R NIRN

-

16.
11,
12.
13.
16.
17.
12,
14,
50,
47,
22,
21,
29'
33.

® e e & © & o & & v e ® © e e .

.0034
.0052
.0066
. 0035
.0018
. 0041
.00906
.0079
.0037
.0015

117,100
117.100
117.100
117.100
117,100
117.100
117.100
117.100
117.100
117.100

MEV
MEV
1®tVv
MEV
eV
MEV
MEV
MEV
MEV
MEV

ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
cLASTIC
ELASTIC

0= 0.0 Al ELAB =121.6 MEV 355352559948

SIG/SIGR

.0523
+1543
. 2299
.2077
.0902
.0217
.0418
.1188
.1536
.1520
.0682
.0411

0565

0976
1162
<1115
.0726
L0373
0276
0472
. 0657
0672
.0607
0363
.0454
.0441
.0539
.0681
.0740
.0578
.0416
.0379
0247
.0223

. 0206 -

.0148
.0125
.0074
.0022
0019
.0026
.0044
.0062
.0033
.0029

PTRAN

(INV=FM)

1.12
1.21
1.30
1.39
1.48
1.56
1.65
1.74
1.83
1.92
2.01
2.10
2.19
2.28
2.36
2.45
2.54
2.63
2.71
2.82
2.90
2.99
3.07
J.14
3.24
3.32
3.41
3.49
3.57
3.66
3.74
3.82
3.90
3.98
4.06
4.14
4.22
4.30
4.38
4,46

4.52

4.60
4,68
4.75
4.82

121.600
121.600
121.600
121.600
121.600
121,600
121,600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121,600
121.600
121,600
121.600
121.600
121..600
121.600
121.600
121.5600
121.600
121,600
121.600
121.600
121.600
121.600
121.600

MEV
MEV
MEV
MEV
MEV
eV
MEV
MEV
MgV
MEV
MEV
MEV
VeV
MEV
MEV
MEV
MEV
VeV
MEV
MEV
MEV
MV
MEV
YEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
EV
MEVY
MgV
MEV
MEV
eV
eV
MEV
MEV
LV
MEV
vEV
MEV

"ELASTIC

cLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
CLASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
SLASTIC
ZLASTIC



71.,5%
72,80
74,04
75.29
76,55
77.80
80,50
81,56
82,81
84,06
85,31
86,57
87,81
89,06
90,30

$SEFHTSFEHES  126(i2C,120)12C 02 0.0 Al

ANGLE
(DEG-CM)

15,35
16,59
17,82
19,06
20,30
21.55
22.80
24,05
25,35
26,55
27.82
29,06
30,30
31,56
32.81
34,05
3%,30
36,55
37,80
39.,u05
40.58
41,82
143,08
44,30
45,55
46,80
48,05
49,30
50.,5%
51.80
53,09
54,31
5%.%6
56,81
58,06
59,32
60,57
61,81
63,06
64,31

.N14

013

029

.041
.037
. 025
.024
.014
.007
.014
.009
017
.016
.030

.013

SIgMa

(MB/SR)

60.031

129,917
198,572
133,422
53.673
10.638
9.545
26.479
30.415
22.568

9.93¢0 |

4,287
4,388
“h,NBA4
6.377
5.007
2.200
1.275%
1.032
1.098
1,413
1.062
,BAS
.5488
577
.582
.507
.382
LA03
.246
.179
.094
.047
044
.075
.035
.016
.023
.027

a1,

44,
19.
14.
16.
23,
24,
$5.
44,
37,
45.

2.

21.
36.

FRROR
(%)

- .
CONVNAVMVIOOR I NN

18

. 0024
.0022
.0047

. 0066,

.0058
0039
.0038
. 0022
.0011
.00¢1

.0014°

.0025
0025
.0045
.0019

S1G/51GR

.0484
. »1410

. 28B40
.2472.

.1270

L0318

L0357
©.1226
.1749
L1573
.NRA6
.0441
10543
10904
11134
.1058
.0554
.0378
L0361
0451
0701
0610

0559

+0445
Q496
. 0563
- .0547
0456
0526
0347
0270
. 0150
.0100
©+.0082
.0080
.0137
. 0066
.0030
.0042
. 0051

4.89
4,97
5.04
5.11
5.19
5.26
5.40
5.47
.54
5.61

5.67

5.74
5.81
5.87
2.94

ELAB =126.7 HEV

PTHAN

(INV=FM)

1.14
S1.23
1.32
1.41
1.51
1.60
1.69
1.78
1.88

1.96

2.05
2.14
2.23
2.32
a.41
2.50
2.59
2.68
2.77
2.86
2.96
3.08
3.14
3.22
5,31
3.39
3.48
3.56
3,65
3.73
3.g2
3.90
3.98
4,07
4,15
4.23
4,31
4,39
4,47
4.55%

121.600
121,600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121,600
121.600
121.600

126,700

126.700
126,700
126,700
126.700
126.700
126,700
126.700
126.700
126,700
126,700
126.700
126,700
126,700
124,700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126,700
126.700
126,700
126.700
126,/0U
126.700
126,700
126,700
126,700
126,700
126,700

. 126,700

126,700
126,700
126.700

Y
MEV
I
MEV
MEV
MEV
YEV
MEV
MEV
EV
ME Vv
MEV
MEV
qEV
eV

MLV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
ME v
MEV
MEV
eV
MEV
MEV
MEV
qEY
HEV
MEV
MEV
MEV
ARV
MEV
MEV
MEV
MEV
MEV
vEV
AV
eV
MEV
MEV
MEV
MeV
MEV
MEV
MEV
MEV
MEV
MEV

ZLASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC

CER R R R XFT TS

ELASTIC
ZLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
SLASTIC
ZLASTIC
ELASTIC
ELASTIC
SLASTIC
FLASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
FLASTIC
ELASTIC
ELASTiC
ELASTIC
ELASIIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ZLASTIC
=LASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC
ELASTIC



65,55 .034
66,58 .046
- 67,82 .050
69.06 038
70.30 .038
71.55 .020
72.80 .016
74,04 .041
75,29 022
76,55 .050
77.80 .021
79.05 .024 -
80,30 016
B1.56 .011
FEIPEILE558%
ANGLE SIGMA
(NDEG-CM) (MB/SR)
17.15 65.680
19.21 82.020
21.28 70.854
23,36 28,063
25,45 15.655
27.54 27.776
29.63 37.613
31,72 27.585
33.81 11.930
35,91 9.785
37.96 14.910
40,03 16.020
42,11 9.709
44,19 6.212
46,29 7,639
48,38 10.120
50.48 9.357
52,58 . 6.574"
54,68 4.923
56.78 5.364
58,88 5.477
60,98 3.951
63.07 2.474
65,16 2.116
67,24 3.249
69.34 '3.577
71.45 3.502
73,57 2.704
75,69 2.107
77,82 2.302
79.94 2.051
82,06 2.121
84,19 2.051
86,31 1.626
88,42 1,440

12C(12C,12C)12C

ERRBR

(%)

10.
8.

7.

10,
13.
9.
7.
8.
12,

13,

[+ 3

COVMVIVUOV VMV VUVMVINOOV VMV OBV LN

@ ® 8 ® + o e % 2 + e e e e e w ® ® & e ®w e @

19

.0064
. 0085
.0092
.0070
.0069
.0035
.0028
.0072
.0039
.0086
.0036
.0041
.0027
.0018

0==-4,44 AT ELAB =

SIG/SIGR

.0239

.0462.

.0581
0321
0241
.0564
.0995
.0944

.0527 -

.0558
.1097
.1529

.1209

.1015
.1642
.2860
.3450
3106

.2886 -

.3723
.4247
. 3223
.2016

.1658

. 2392
.2447
.2218
.1591
.1158
.1193
.1011
1004

, 0941

0731

0639

4.63 126,700 ¥EV ELASTIC
4,69 126.700 MEV ELASTIC
4.77 126.700 “eV ELASTIC
4.84 126.700 MEV ELASTIC
4.92 126.700 ¥V =LASTIC
5.00 126,700 eV ELASTIC
5.07 126,700 MEV ELASTIC
5.15 126.700 MEV ELASTIC
5.22 126.700 “ev ELASTIC
5.29 126.700 MV ELASTIC
5.37 126.700 “eV ELASTIC
5.44 126.700 MEV ELASTIC
5.51 126.700 - MEV ELASTIC
5.58 126.700 MEV ELASTIC
70.7 MEV  $$555$55%55%%
PTRAN
(INVeF™)

.94 70,700 MEV  SINGLE
1.05 70.700 MEV  SINGLE
1.16 70.700 MEV  SINGLE
1.27 70.700 MEV SINGLE
1.38 70.700 MEV  SINGLE
1.48 70.700 MEv SINGLE
1.59 70.700 MEV  SINGLE
1.70 70.700 MEV  SINGLE
1.81 70.700 MEV  SINGLE
1.91 70.700 MEV  SINGLE
2.02 70.700 MEV  SINGLE
2.12 70.700 MEV  SINGLE
2.23 70.700 MEV SINGLE
2.33 70.700 MEV  SINGLE
2.44 70,700 9EV SINGLE
2.54 70.700 MEV  SINGLE
2.64 70,700 MeV  SINGLE
2.74 70.700 MEV  SINGLE
2.84 70.700 MEV  SINGLE
2.94 70.700 MEV  SINGLE
3.04 70.700 MEV  SINGLE
3,14 70.700 MEV  SINGLF
3.24 70.700 vEV  SINGLE
3.33 70,700 MEV  SINGLE
3.43 70.700 MEV  SINGLE
$.52 70.700 41V SINGLE
3.61 70,700 MEV  SINGLE
$.70 70.700 MEV SINGLE
3.79 70.700 MEV  SINGLE
3.88 70.700 MEV  SINGLE
3.97 70,700 MEV  SINGLE
4,06 70.700 MV SINGLE
4,14 70.700 MEV  SINGLE
4,23 70.700 MEV  SINGLE
4.31 MEV  SINGLE

70.700



$FEEETLFBEES
ANGLE SIGMA
(DEG-CH) (MB/SR)
23,18 24.654
25,25 15.374
27.33 30.559
29,41 34,796
31,49 23.218
33,58 ©10.795
35,68 10.156
37.77 15.731
39,87 16.966
41,96 '10.010
44,05 5.%00
46,11 7.194
48,18 9.912°
90,26 8.770
52,35 4,889
54.45 3.071
56,55 4.197 .
58,65 5.425
60,76 5.104
62,87 - 3.076
hd.97 2:.154
67.08 . 3.096
69.15 4,179
71,24 4,640
73,34 3.273
75,45 1.894
77,57 2,012
79,69 2.254
81,82 1.689
85,96 .840 -
86.10 .535°
88,24 1,010
90,30 .0849
92,52 .547
94,67 .525
96,81 1.108
98.95

1.781

12C(12C,12C)12C

20

ERR?R SI1G/SIGR
(%)
5., . .0299
5. . L0252
S, L0664
5, . .0990
"5, .0860
S, - .,0%19
S, . .0634
5, ,1279
5, ©.1804
5. L1393
5, ©.1006
5, .1720
5. .3096
5,. ... .9%44 ..
5. _ .2506
5. .1932
5, .3098
5, .4438
5, . 4380
5, ,2640
5. . .1784
S. .2423
5. .3062
5. 3171
5. L2091
S, . - 1137
S, .1143
5, .1221
5., . .0BBD
7. L0425
9' 00265
7. .0495
8. .0415
10. .0269
10. - .0262
7. .U566

6, 0941

R=-4,44 AT ELAB = 74.2

PTRAN
(INV=FM)

1.29
1.40
1.51
1'62
1.84
1.95
2.06
2.17
2.28
2.39
2.49
2.60
2.70
2.80
2.91
3.03
3.11
3.21 -
3.31
3.41
3.51
3.60
3.70
3.79
3.88
3.98
4.07
4,16
4.24
4.33
4.42
4.50
4.58
4.67
4,74
4,82

$33FES86856 12C(12C,120)12C 0z-4,44 AT ELAH = 76.8

ANGLE

(DEG-CM)

16,34
17,59
18,22
19,49
20,75
22.65
23.92
26.47
28,54
29.66
31.07
32.34
34,14

S1GMA
(MR/SR)

51.264
67.597
74.659
81.191
62.400
28.606
16.374
24.561
31.923
23.940
18,764

9.677
11.434

ERROR

L SIB/SIGR
(%) '
6. 0217
5. ,0380

6, S .0479
5, .0669
5, L0647
7. .0407

6. .0283
5, L0612
5, .1053
5, .0915
5, .0861
8. .0523
5. L0778

PTRAN
CINV=FM)

.95
1.02
1.05
1.12
1.19
1.30
1.37
1.51
1'63
1.69
1.76
1.83
1.93

MEV 3553333838854

74.250

- 74,250

74,250
74,250
74,250
74,250
74,250
74.250
74,250
74.250
74.24%0
74.250
74.250

..74,250

74.250
74.250
74.2450
74,250
74.250
74.25U
74.250
74.25U
74,250
74.250
74.250
74.250
74.250
74.250
74,250
74,250
74,250
74,250
74.250

'74.250

74.250
74.250
74.250

eV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
eV
MEV
MEV

MEV,

eV
MEV
4EV
vEV
MEV
MEV
eV
hl-3)
qEV
4EV
MEV
MEV
MEV
MEV
AEV
MEV
Mk V
eV
YEV
MEV
vEV
eV
YEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINULE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINLLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

MEV ' 3353855330055

78.850
78, H50
78.850
78,850
76,850
78.850
78.850
75,850
76.850
78,850
78.850
78.850
78.850

HEV
MV
EV
HEV
eV
MEV
EV
MEV
Y
MEV
VeV
MEV
EV

SINGLE
STNGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE



35,53 10.076
37,33 15.150
38,72 13.082
41,13 6.230"
42,42 7.623
43,65 5.048
44,92 6.211
,46.19 6,403
47 .47 7.091
49,39 5.365
50,038 4,977
51,95 3.672
53,23 2.137
54,52 2.606
55,16 2.663
57.09 3.926
58.38 3.680
60,31 3.238
62,24 1.641
63.52 1.421
64,17 1,427
66,09 2.082
67,37 2.079
68,79 2.316
69,93 2.169
71.99 1.368
73,92 .946
75.21 1.016
77.16 1.031
79,10 1.315
B1,71 .665
83,02 . 349
86,29 .498
87,60 .776
88.91 .B62
90.87 .703
92,84 .350
94,15 .279
96,12 231
FEFEEBELEPLY
ANGLE SIGMA
(DEG~CM) (MB/SR)
23,10 13.418
25,15 27.582
27.22 33.220
29,29 21.059
31,37 8.564
33,45 10,654
35.54 12.679
37,62 12.225
39,71 8.168
41,35 6.184
43,42 7.587
45,49 8.183
47,56 5.556
49,65 3.547
51,73 3.417
53.82 3.811
55.92 4,031
58,01 3.699
60,10 2.717

MV NVOONNOC VUMV

[
[y

- -
PN

N
D®NOVNNNOOH O @

T S Sy ST
OC®H OO b & W
« o o a 8 o ® e @

23,

12C€¢12C,12C)12C

ERR@BR
(%)

21

.0819
+1553
.1604
.1044
<1513
<1176
.1706
. 2072
2696
2576
2575
2343
.1544
.2100
.2252
.$727
. 5682
.3383
<1725
.1476
1468
. 2055
.1984
<2123
.1923
.1141
.0747
.0776
.0752
.0921
, 0446
. 0230
.0318
0492
. 0544
. 0444
.0222
0179
.0151

0=-4,44 AT

SIG/SIGR

.0198
.0554
.0896
0753
.0404
0661
.1032
1306
«1146
.1075
.1726
2427
.2132
.2080
12790
38398
. 3419
.2629

2.01
2.10
2.18
2.31
2.38
2.44
2,51
2.57
2.64
2.74
2.77
2.87
2‘94
3.00
3.04
5.13
.20
3.29
$.39
J3.45
3.48
3.57
3.64
3.70
3.76
3.85
J.94
4.00
4.09
4.17
4.29
4.34
4.48
4.58
4.59
4.67
4.75
4.40
4.87

ELAB = 83.3

PTRAN
(INV=FM)

1.36
. 1.48
1.60
1.71
1.83
1.95%
2.07
2.18
2.30
2.39
2.50
2.61
2.72
2.84
2.95
3.06
3.16
3.27
3.38

78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78,850
78,850
78.850
78.850
78,850
78.850
78.H850
78.850
78.850
78,850

78,850

78.850
78,850
78.850
78.450
78.850
76.850
78.850
78,850
78.850
78.850
78,850
78,850
78,850
78,850
78.850
78.850
78.850
78.850
768.850

¢

MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV

MEV

MEV
MEV
MEV
MEV
EV
MEV
EV
AV
MEV
MEV
MEV
MEV
MEV
HEV
MEV
MEV
9EV
MEV
vEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

MEV $55335535538%9%

83.300
83.300
83,3500
83.300
83,300
83..4500
83.300
83.300
83.300
85,300
83,300
83,300
85,3500
83,300
83.300
83.400
85,300
83.300
83.300

Mev
eV
eV
MEV
2%
eV
MEV
MEV
eV
MEV
MeVv
MEV
MEV
MEV
MeVv
MEV
MEV
eV
MEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE



62,20
64,29
66.37
68,45
70,92
73,03
75,13
77.¢5
79.36
81,47
83,59

85,70

87,81
89.92
92.02

2,197
2.265
2.252
1.912
.928
.514

.758 .

1.252
1.256
836
546
.843
1.481
1.740
1.419

22

.2140
2157
,2058
1660
.0755%

L0396
.0555
.0876
.0845
10544
0347
0526
.0914
.1070
.0876

3.49
3.59
3.69
3.79
3.91
4.01
4.11
4.21
4.31
4,40
4.49
4,59
4.68
4.77
4.85

FE5E$588595%  12C(12C,12C)12C Q=-4,44 AT ELAH = 89.7

ANGLE

(NDEG-CM)

23.05
25,10
27.16
29,23
31.30
33,48
35,46
37.54
39,62
41,70
43,78
45,82
47,88
49,94
52.02
54,10
56,18
58,27
60,36
62,45
64,54

66,69

68,68
70,75
72,83
74,92
77,02
79,12
81,23
83,34
85,45
87.56

89,68

91.79
93.91
96,02
98.13

SIGMA
(MB/SR)

13.678
33.449
32.969
16.807

8.412

14.508

17.533
11.417
5.033
5.318
8.580
6.764
"3.540

2.389

3.RQ2
4,473
3.077
1.542
1.565

2.115 -

- 1.848
798
.498
737

977

B85
. 622
.561
632
576
472
.438
.418
.482
.510
. 639
607

FRRER

(%)

SIG/SIGR

.0230
0772
-.1029
.0701

0466

.1063
1696
- +1455
.0844
1170
12464
2504

1672

11411
.2796
.3768
.2915%
.1573
L1851
. 2235
.1911
.U793
L0476
.0672
L0851
L0737
0498
,0435
0479
.0424
.0341
.0314
.0298
L0345
L0347
.0453

PTRAN
CINV=FM)

1.41
1.53
1.°6
1.78
1.90
2.02
2.14
2.26
2.38
Z.5U
2.62
2.73
2.85
2.96
3.08
J.19
3.30
3.42
3.5
3.64
3.75
.85
3.06
4.06
4.16
4.27
4.37
4.47
4,56
4,66
4.76
4.85
4.94
5.04
5.12
5.21
5.30

83.300
83.300
83.300
83.300
83.300
83.300
85.300
84,300
83.300
83.300
83,300
83.3500
83.300
83.300
83.300

h1-2"
MEV
MEV
MEV
eV
MEV
MEV
MEV
eV
MEVY
MEV
MEV
eV
MEV
eV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE

MEV $EEL3855555%%

8Y./700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
89.700
69,/00
89.700
89.700
89.700
89.700
89,700
89.700

8%.700

89.700
89.700
89.700
89.700
89.700
89.700
89,700

89.700

89.700
89.700
89.70V
89.700
89,700
89.700
69,700

MgV
MgV
MEV
MEV
MEV
Mev
MEV
MEV
MEV
Sk
MEV
MeVv
MEV
eV
MEV
MEV
MEV
MEV
HEv
MeV
YEV
MLV
MEV
eV
MEV
v
MEV
MEV
eV
MEV
MgV
MEV
1V
eV
eV
MEV
MEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE



PR TR
ANGLE SIGMA
(DEG-CM) (MR/SR)
10.¢0 185.234
12,30 54.378
14,30 46.767
15,74 82.198
17.01 93.761
18,28 68.834
19.55 38.874
20,83 15.895
22,10 14,755
23.38 25.248
24,67 34,186
28,79 13.696 -
29,81 7.976
31,10 10.760
32.63 14.186
33.67 15,724
34,96 13.766
36,25 9.279
37.53 6.537
39,06 4.402
40,40 4,838
41,64 5.951
42,93 6.436
43,94 6.259
45,50 4,779
46,/8 3.236
48,08 2.516
49,35 2.345
50,64 2.907
51,93 3.391
53,22 3.300
54,49 3.138
55,81 2.177
57.11 1.519
58,40 1.147
59,69 1.243
60,99 1.555
62,28 1.772
63,58 1.486
64,87 1.014
66,16 .566
67,24 . 317
68,52 .296
70,02 631
71.09 .847
72,38 . 945
-73.68 .888
74,98 596
76,28 .348
77.58 .240
© 78,88 .254
80.19 294
81,50 356
82.81 . 361
84,12 242
85,43 .161
B6,75 110
88,06 L0773
89,38 ,098
90,69 .085

12C(12C,12Cr12C

ERRUR

(%)

(S IRV, IRV IRV, RN B RV RN
e ¢ & o s ® e

5'

VOV VOO O
e ¢ « o ¢ * a @ @ ® @

L)
-

28,

23

N=+4,44 AT ELAA =

SIG/SIGR

0168
.0105
.0163
0416
.0636
.0612
.0444
.0229
.0265
. 0560
.0926
.0680
0457
.0737

.1198

.1530
.1593
1276
1066
.0879
.1151
.1604
.2122
2342
. 2165
.1705
.1534
.1634
. 2296
.2998
3219
3320
2467
.1812
.1418
1570
.1985
2260
.1878
+1263
0691
.0380
0346
.0715
. 0940
.1021
0936
U613
+0340
.0237
0246
.0279
0333
,0333
.0220
0145
+ 0099
.0065
.0088
.0076

PTRAN
(INV=FM)

.66 95,800
.79 93,800
.91 95,800
1.04 95.800
1.08 93.800
1.15 95.800
1.23 93.800
1.31 93.800
1.39 93,800
1.46 93.800
1.54 98,800
1.79 93,800
1.85 93.800
1.93 93,800
2.02 93.800
2.09 95.800
2.16 93.800
2.24 93.800
2.31 93.800
2.40 93.800
2.48 93.800
2.56 93.800
2.63 93.800
2.69 93,800
2.78 93.800
2.85 93.800
2.93 93.800
3.00 93.800
3.07 93,800
3.15 93.400
3.22 93.800
3.29 93.800
3.36 93,500
3.43 93.800
3.50 93800
3.57 93.800
3.64 93.800
$.71 95,800
3.78 94.800
3.85 98,800
3.92 93.800
3.98 93.500
4.04 9$.800
4.12 95.800
4.17 93,800
4,24 93,300
4.30 93,800
4.37 95.800
4,43 98,800
4.50 93.800
4.56 ‘95,800
4.62 93.800
4.69 93.800
4.75 95.800
4.81 93,800
4.87 93,800
4,93 98.800
4.99 93.800
-5.05 93.800
5.11 93.800

93.8 MEV $3b5bbp8hb35%

MEV
MEV
MEV
MEV
eV
MEV

MEV

MEV
vyEV
MEV
MEV
eV
eV
MEV
eV
MEV
MEV
MEY
MEV
MEV
MEV
eV
MEV
MEV
MEV
qEV
qEV
MEV
MEV
MEV
MEV
eV
MEV
MEV
MEV
MEV
eV
MEV
vEV
MEV
MEV
MEV
eV
MEV
MEV
kv
MEV
R
MEV
1EV
MEV
MEV
MEV
eV
MEV
MEV
MEV
MEV
MEV
MEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SInNGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGULE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE.
SINGLE
SINGLE
SINGLE
SINGLLE
SINGLE



92.00
93,32
94,63
95,94
97.25

105
137
. 276
371
411

24

27, 0094
16. .0123
16. . 0250
10. .0338
8, 0379

5.16
5.22
5.28
S 2.33
5.39

$PEEFEEEEFEE  12C(€12C,12C)12C Uu=-4,44 AT ELAB = 94.2

ANGLE

(NEG-CM)

9,70

11.80
13,80
15.90
17.90
19,90
272.00
24,00
25,04
26,10
28,10
?9.16
30,20
31.22
33,29
35,37
37.44
39.52
41!59
43.67
45' 70
47,75
49, H1
51,88
53,95
56,03
58.11
60,19
62.28
64,36
66,44
68,49
70.5%
72.62
74,70
76.79
78.89
80,98
83,18
85.19
87,29
R9.,40
91,50
93,60
95,70

SIGMA
(MB/SR)

204,750
51.450
44,625
91.350

63.315

20.370
16,275
35.280
37.315
33.600
12.705
9,406
9,450
11.797
15.824
10,743
4,922
. 4,251
. 5,999
5,482
3,585
2.515
2.814
3,132
2.494

1.257

. 755

1.061"

1.475%
.974
.432
L4572
.608
. 899
529
.250
.352
.416
L2586
.122
.227
.075
« 215

ERROR SIG/S1GR
(%)

5, .0145
5. . 0080
5. .0129
5. 0456
5. L0494
5. .02386
5, .0274
5, 0826
5. .1027
5. . .1088
5. . 0553
5. 0476
5. .0555%
5. 0799
5. .1427
5. 1284
5. 0777
5, .0883
5. - <1630
5. .1915
5. .1613
5. <1424
5, +1960
5, + 2605
5. +2589
5. .1336
"5. . .0856
5. 1242
5. .1735
5. '1129
5. 0487
3, <0492
5., LUB4Y
5. 0910
5, .0516
6. 0236
5. .0323
5. .0373
fo .0225
11, . 0059
8. .0105
6. .0194
7. .0144
11, .U064
7. 0188

PTRAN

T (INVeFM)’

'65
.78
«90
1.03
i.16
i.286
1.41
1.54
1.60
1.67
1.79
1.86
1.9%2
1.99
2.11
2.24
2.37
2.49
2.62
2.74
2.86
2.98
3.10
3.22
3.34
.46
3057
3'69
3. 80
3.92
4,03
4,14
4525
4.36
4.46
4.57
4.67
4,78
4,88
4.98
5.08
5.17
5.27
" 5.36
5.45

935.800
93.800
93.800
93.800
93,800

98.200
98,200
98.200
98.200
98.200
94.200
98,200
98,200
98,200
98.200
98.200
98,200
Yd.20U
98.200
yHy,2U0
98.200
98.200
98.200

98,200

98.200
$8.200
98.200
948,200
9H, 200
98,200
98,200
98,200
98.200
98,200
98.200
98.200
90,200
94,200
98.200
93,200
98.200
98,200
94,200
98,200
98,200
98,200
98.200
98,200
98.200
98,200

MEV
MEV
MEV
MEV
MEV

MEV
MEV
MEV
MEV
MEV
kv
MEV

MEV

MEV
MEV
MEV
MEV
v
MEV
1BV
MEV
MEV
eV
MEV
MEV
MEV
eV
v
MEV
YLV
MEV
MEV
MEV
HEV
MEV
MEV
MLV
R
MEV
MEV
MEV
MEV
MEV
MEv
MEV
MEV
MEV
MEV
MEV
MEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

‘MEV 5535 bpbHIpEHY

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLFE
SINGLE
SINGLE
SInNGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
bINGLE
STINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
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$F3598588%%F  12C(12C,12C)12C 0=-4,44 AT ELAB =102.1 MEV $$35$p3pE5%3%

ANGLE SIGMA ERROR S16/SIGR PTRAN

(DEG-CM) (MR/SR) (%) : (INV=FM)

22.97 33.216 5. L0711 1.50 102.100 MEV  SINGLE
?25.01 40,163 5. .1195 1.63 102.100 MEV  SINGLE
27.07 18.671 5. .0760 1.76 102.100° MEV  SINGLE
29,13 9.170 5, .0505 1.89 102,100 MEV  SINGLE
31,19 13.960 5, .1032 2.02 102.100 MEV  SINGLE
33,26 16,586 5. 1636 2.15 102.100 MEV SINGLE
35,33 8.770 5. .1148 2.28 102.100 “EV  SINGLE
37.41 4,288 6. .0742 2.41 102.100 vEV  SINGLF
39.48 4,762 6. .1083 2.54 102.100 &V  SINGLE
41,55 6.539 5. .1942 2.67 102.100 ¥EV  SINGLE
43,62 5,090 6, .1955 2.79 102.100 MEV  SINGLEF
45,65 2.741 5, .1338 2.91 102.100 MEV  SINGLE
47,70 2.386 5. .1456 . 3.04 102.100 eV SINGLE
49,76 2.574 5, .1918 3.16 102.100 MEV  SINGLE
51.83 2.262 5, .1998 3.28. 102.100 MEV SINGLE
53.90 1.538 5. .1556 3.40 102.100 MEV SINGLE
55,97 .812 5. .0906 3.52 102.100 MEV  SINGLE
58,05 S .736 5, .0875 3.64 102.100 eV SINGLE
60,13 .783 5. .0959 3.76 102,100 MEV  SINGLE
62,21 .871 S, .1074 3.88 102.100 MV SINGLE
64,29 . 644 5, .0785 3.99. 102.100 MEV  SINGLE
66,37 .353 7. .0420 . 4.11 102.100 veV  SINGLE
68,41 .378 5. .0436 4.22 102.100 ¥evV  SINGLE
70,47 .567 5. L0633 4,33 102.100 MEV SINGLE
72,54 .448 5. .0484 4.44° 102.100 MEV  SINGLE
74,62 +185 6, .0194 4.55 102.100 MEV  SINGLE
76,70 .130 7. .0132 4.66 102.100 MEV  SINGLE
78.79 .327 5. .0323 4.76 102.1U0 MEV SINGLE
80,89 .399 5. .0385 4.87 102.100 MeVv  SINGLE
82.98 .205 6. .0194 4.97 102.100 H4evV  SINGLE
85,08 .080 9. .0074 5.07 102.100 MEV SINGLE
87.18 .263 5, .0244" 5.17 102.100 MEV  SINGLE
89.,29" . 485 5. .0448 5.27 102.100 MEV  SINGLE
91,38 370 5, L0342 5.37. 102.100 MEV SINGLE
93.48 L1114 8. .0106 5.47 102.100 MeV  SINGLE
95,58 111 8. .0105 5.56. 102.100 MEV SINGLE
97.67 .375° 5.

. 0357 5.65. 102.100 MEV  SINGLE

$EETHPEEEESS  12C(12C,12C)12C 0=-4,44 AT ELAB =105.0 MEV 35583953388

ANGLE SIGMA ERR@R SIG/SIGR PTRAN

(DEG-CmM) (MB/SR) (%) (INV=FM)

15.70 85.097 7. .0525 1.05 105.000 MEV SINGLE
16,96 97.807 5. . 0809 1.13 105.000 MEV SINGLE
18,23 69.473 6, 0753 1.22 105.000 MEvV SINGLE
19.50 32.626 5, . 0455 1.30 105.000 Mev  SINGLE
20,77 11.774 6, .0208 1.38 105,000 MEV SINGLE
22.04 18.430 5. . 0409 1.46 105.000 ¥EV  SINGLE
23,32 30.119 7. .0829 1.55 105.000 “Yev  SINGLE
24,60 37.672 5, .1275 1,63 105.000 MEV  SINGLF
25,93 29.514 5. .1232 1,72 105.000 vMEV SINGLE
27.20 18.444 5. . 0933 1.80 105,000 4V SINGLE
28,46 8,844 7. . 0540 1.88 105.000 ¥MEV  SINGLF
29./2 7.869 6, .0577 1.96 105.000 MEV  SINGLE
31,00 11.623 5. .1024 2.04 105.000 MEV SINGLE
32.28 15.350 5. .1618 2.12 - 105.000 MEV  SINGLE



33.57 ° 13.350
34,84 10.158
36,12 5,786
37,42 4,091
38,69 4,009
41,26 6.032
42,54 5.471
43,83 4,196
45,11 2.767
46,40 2.288
47,68 2.027
49,720 2.034
50,29 2.327
51.53 2.138
52,80 - 1.541
54,08 1.129
55,45 .730
56,62 L4867
58,22 «373
59.51 .457
60,80 . 453
62,09 . 399
63,37 . 321
64,66 .229
65,94 222
67,02 .200
68,51 .252
69.79 274
70.86 287
72,14 .244
73.43 .142
74,72 .075
76.02 .N67
77,314 ...126
78,061 .237
79,91 . 314
81,22 .261
82,52 170
R3,K2 ".123
85,13 .088
86,44 116
87./4 .247
89,05 . 304
90,3% .297
91,66 .189
92,96 133
94,27 .104
95,57 .113
96.87 L1069
98,17 .225
$FEFFTIHESES
ANGLE SIGMA
(NDEG-CM) (MB/SR)
22,94 35,729
24,99 35.586
27.04 16.632
29.09 8.839
31.16 13.990
33,22 14.010

15,

‘12,

12C(12C,12C)12C

ERRUR
(%)

5.
5'
5.
5.
5.
5.

26

.1685
11525
1033
.0870
.1008
.2114
.2251
.2018
1546
.1475
1495
.1737
2179
2214
.1743
+1375
10945
.0626
L0527
.Us6U
0660
.0583
0467
0330
0317
.0281
.0346
L0369
0381
.0317
.0180

- L0095
.0083
L0143
.0283

. ..0369

..0304
\0196
.0139
.0099
0131
L0277
L0840
0332

.0211
.0149
L0117

» 0128

.0194
.0260

(Gz-4,44 Al

SIG/SIGR

L0837

+1163
.0746
.0538
1147

.1536.

2.20
2'26
2.37
2.45
2,53
2.69
2.77
2.85
2.92
3.00
3.08
3.17
3.24
3.31
5.39
3.46
3.54
3.61
3'71
5.78
3.86
3.93
4.00
4.07
4.15
4.2
4.29
4.36
4.42
4.48
4.55
4,62
4.69
4.76
.82
4.89
4,96
5,02
5.09
5,15
5.21
5.28
5,34
5.40
5.46
5.502
5.58
5.64
3.70
5.75

ELAB =106.9 MEV

PTRAN

(INV=FM)

1'54
1.67
1.80
1.94
2.07
2.20

105.000
105,000
105,000
105,000

105,000
105.000

105.000
105.000
105.000
105,000

-105.000

105,000
105.000
105.000
105,000
105.000
105.000
105,000
105.000
105.000
105,000

105.000

105,000
105.000
105,000
105.000
105.000

105,000

105.000
105.000
105.000

105.000 -

105.000
105.000

1N%.000
105,000

105,000
105,000
105.000
105,000
105.000

. 105.000

105,000
105.000
10%,000
105.000
109.000
105.000
105.000
105.000

106.900
106.900
106,900

.106.,900

106.900
106,900

eV
MEV
MEV
MEV

MEV
eV
MEV
MEV
eV
eV
eV
TtV
MeV
MgV
MEV
MEV
MBV
MEV

MEV
MEV
MEV
eV
MEV
MEV

SINGLE
SINGLE
SINGULE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

PHEEEPEPDHh DS

SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE



35.29
37.36
39.43
41,50
43,57
45,60
47,65
49,70
51,77
53.83
55.91
57,98
60,06
62,13
64,21
66,29
68,32
70,38
72,45
74,52
76,60
78,69
- 80.78
R2.,87
84,97
B7.06
89.16
91.25
93.35
95,44
97.52

6.834
4.129
5.471
5.941
3.985
2.548
2.267
?2.349
1.852
1.078
533
. 692
.674
.591
.314
.236
.280
.319
.197
.079
. 110
.238
.264
«196
.092
221
. 353
.354
.130
.100
.203

27

5. .0996
5. .0795
5. .1384
5, .1957
6. .1690
5. 1365
5. .1508
5. 18938
5. 1755
5. 1162
7. .0630
6, 0869
6. .0873
6, 0771
9. . 0407
10. . 0299
5. 0347
5. .0383
6. .0230
9. .0089
8. .0121
5. . 0256
5, .0278
6, . 0204
9. . 0095
6. . 0225
5. 0358
5. .0358
8. 0132
9. .0102
7. .0212

4-54

2.47
2.60
2.73
2.486
2.98
$.11
"3.23%
3.36
3.48
3'61
3.73
3.89
5.97
4.09
4.20
4.2
4.43
4,54
4.65
4.76
4.87
4.98
5,09
5.19
5.29

5.40

5.49
5.59
5.69
5.78

106.900
106,900
106.900
106.900
106,900
106.900
106.900
106.900
106.900
106,900
106.900
106.900
106,900
106.900
106,900
106,900
106.900
106.900
106,900
106,900
106.900
106.900
106,900
106,900
106,900
106.900
106.900
106.900
106.900
106.900
106,900

MEV
eV
MEV
A=Y
Mk V
MEV
MEV
MgV
eV
MEV
MEV
YEV
1E Vv
MEV
MEV
yE VvV
MEV
MEV
MEV
1k Vv
MEV
MEV
eV
MEV
MEV
1EV
MEV
BV
MEV
eV
MEV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SInGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

$EEH8833838%  12C(12C,12Cr12C 0=-4,44 AT ELAB =112.0 MEV-: R EREREE T3S FRY

ANGLE

(DEG-CM)

15,68
16,94
18,20
19.47
2074
22'01
23.28
24,56
25'89
27.12
28,40
29,68
30,96
32,23
33.52
34.78
36,06
37,34
38,63
39.91
40,22
42,47
44,02
45,29
46,57

SIGMA
(MB/SR)

108.148
75,333
33.193
15.853
22.055
38.801
38.556
31.897
13.848
10.067

9.387
12.105
15.158
12.428

9.641

6.051

4.614

5.566

6.124

5.478

5.489

3.780

2.676

2‘121

2.012

ERR@R

%)

.0748
.0699
.0405
.0249
0441
L0975
.1206

L0661
.0581
0657
.1024
.1545
.1518
.1412
1055
L0957
L1371
.1786
.1885
.1964
.1787
.1518
.1387
L1506

e e & & ¢ e o e @ e e e o e =

VIVIVIVVUOUUU MV UVOO VTGN NV O

SIG/SIGR

<1231

PTRAN

(INV=FM)

1.09
1.17
1.26
1.34
1.43
1.51
1.60
1.68
1.77
1.85
1.94
2.02
2.11
2.19
2.28
2.36
2.44
2.53
2.61
2'69
2.71
2.86
2095
3.04
3.12

112.000
112.000

112.000

112.000

112,000

112,000

112.000

112.000
112.000.
112.000
112.000
112.000
112.000

112.000

112.000
112.000
112.000
112.000
112,000
112.000
112.000
112.000
112.000
112.000
112.000

v
eV

SINGLE
SINGLE
SINGLE
SINGLE
SINCLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
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47,84 1.911 5. L1622 3.2u 112.000 vEV  SINGLE
49,12 1.738 5, .1657 3.28 112,000 eV  SINGLE
50,41 1.535 5, 1626 3.36 112,000 MEV  SINGLE
51,69 1.123 5. .1305 3.44 112,000 MEV  SINGLE
52.98 .827 5. .1041 3.51 112,000 vEV SINGLE
54,26 .557 5. L0749 3.59 112.000 ¥EV SINGLE
55,55 .591 5. .0840 3.67 112.000 ¥EV SINGLE
56,84 .577 5. .0855% 3.75 112,000 MEV  SINULE
58,12 .641 5. 0979 3.83 112.000 MeV  SINGLE
59,41 609 5. .0949 3.90 112.000 MEV  SINGLE
60,70 521 6. .0823 3.98 112.000 9YEV  SINGLE
A1.98 .380 6. L0603 4.06 112.000 eV  SINGLE
63,27 .302 6. .047/8 4.13 112.000 ¥“eV  SINGLE
64,55 .252 9. L0397 4.21 112.000 MEV  SINGLE
65,83 .296 7, .0462 4,28 112.000 Mev  SINGLE
68,18 . 227 7. L0345 4,42 112.000 MEV  SINGLE
69,46 .175 12, 0262 4.49 112.000 MEV  SINGLE
70,74 .141 12. .0208 4.56 112.000 MEV  SINGLE
73,30 .132 15. 0188 4.70 112.000 vV  SINGLE
74.59 .132 14, .0186 4.27 112.000 ¥“eV  SINGLE
75,488 162 15, .0224 4,84 112.000 YEV  SINGLE
77,18 . 137 17. .0186 4.91 112,000 MEV  SINULE
78,47 .148 14. .0200 4.98 112.000 MeVv  SINGLE
79,77 153 10. .0204 5.0% 112.000 vYEV SINGLE
81.07 .126 16. .0166 5.12 112.000 MEV SINGLE
82,37 117 13. +0152 5.19 112.000 MEV  SINGLE
83,67 073 24, .00%6 5.25 112.0UU MV SINLLE

. 84.97 .074 22, +0095 5.32 112,000 MtV  SINGLE
86,27 ,0N87 21, .0111 5.39 112.000 MEV  SINGLE
87,58 .108 14, - ,0138 5.45 112.000 MEV SINGLE
88,88 117 15, .0149 5.51 112.000 MgV SINGLE
90.18 121 18, .0154. 5.58 112,000 MEV  SINGLF
91.48 .101 23. L0129 5.64 112.U000 MEV  SINGLE
92,78 .088 16, - .0113 " 5,70 112.UUU 4YEV  SINGLE
v4,08 ©.101 " 20. .0129 5.76 112,000 MEV  SINGLE
95,38 JNB7 22, L0112 5.82 112,000 MEV SINGLE
96,68 .100 19. .0130 5.88 112.000 MEV  SINGLE
97.97 .087 - 27. .0113 5.94 112.000 MeV  SIWNGLE
FEETTTEFEFES 12C(12C,12C112C (G=-4,44 AT ELAB =117.1 MEV S$$5H553659388%
ANGLE SIGMA ERROR S1G/SIGR PTRAN

(DEG-CM) (MB/SR) (%) CINVaFmM)
15,66 . 102.505 8, 0768 1.11 117,100 HeV  SINGLE
16,92 BS.579 s, .0841 1.20 117.100 vEV  SINGLE
18,18 38.851 6. .0514 1.28 117,100 MEV SINGLE
19,45 15.097 5. .0258 1.37 117.100 MEV SINGLE
20,72 19.231 6. L0419 1.46 117,100 MEV  SINGLE
21,99 33,9605 5. 10932 1.94 117,100 ¥Ev  SINGLE
23,26 39.028 6. .1336 1.63 117,100 MEV  SINGLE
24,54 31.407 5. .1329 1.72 117.100 MEV SINGLE
25,81 17.334° 6. .0901 1.81 117.100 MEV  SINGLE
27,09 9,268 7. . 0589 1.89 117,100 MEV  SINGLE
28,37 9.071 5. .0700 1.98 117.100 MEV SINGLE
29,6% 12.057 5. 11127 2.07 117.100 MEV  SINGLE
30.93 14,869 6. .1676 2.15 117.100 MEV  SINGLE
32,21 13,144 5. .1780 2.24 117.100 4EV  SINGLE
33,49 8.486 9, .1376 2.33 117.100 MEV  SINGLE
34,77 5.865 6. 1136 2.41 117,100 MtV SINGLE
36,05 5,489 5. .1265 2.50 117.100 ¥EV  SINGLE
37,33 4.976 7. .1360 2.58 117.100 MEV  SINGLE



38,60 5,766
39.88 5.160
41,44 4,485
42,70 3.180
43,97 2.305
45,24 1.921
46,52 1.613
47,79 1.619
49,07 1.415
50,45 1.124
51,64 1.130
52,92 . 658"
54,21 .592
55,49 .538
56,78 .503
58,06 .527
59,35 . 681
60,63 .505
61.92 . 301
63.20 .208
64,48 216
65.76 . 331
66.84 .287
68,11 .206
69.38 .141
70,66 .088
71,94 .087
73,22 .076
74,51 .152
75,80 .154
77,09 .139
78,38 .114
79,68 .089
80,98 .070
82,27 .027
83,57 .029
84,87 . 040
86.17 .034
87,47 .035
88,77 056
90,07 . 040
91,37 039
92.67 .029
93,96 . 035
95,26 .022
96,55 .034
97.84 . 043
$FEEFEE5554%
ANGLE SIgMa
(DEG~CM) (MB/SR)
15,69 /5,711
16,91 39.719
18,17 17.532
19,43 22.677
20,70 36,781
21,97 42,830
23.24 29.309
24,52 14.956
25.85 8.586

(=Y
MY ONNNOONOO
e 2 e o s s e e @

-
e
. .

20,
14,

14,

16.
14,

17.
29,
29,
15.

7.
12.
15,

15,

16.
20.
12,

15.
16'
18,
20.
26,
38,
28.
21,
20.
18.
21.
190
16.
27,
43,

S1. -
29,

12€¢12C,12C112C

FRRUR

%)

NITVOOoeNw o
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.1864
.1963
.2070
1707
.1431
.1370
1311
.1486
.1453
1277
.1402
.0882
.0846
-.0809
.0789
.0851
.1123
.0844
. 0505
L0349
0362
.0550
.0473
.0335
.0227
.0140
.0136
0117
0231
.0231
0206
0167
.0130
.0100

.0n38 -

.0041
.0056
.0048
.0049

0078

.0056
. 0055

.0040°

.0049
.0030
. 0047
.0062

=-4,44 AV

S1G/SIGR

0608
.0428
L0249
.0417
.0863
1267
.1083
.0685
.0488

2.67
2.75
2.85
2.94
3.02
3.10
3.19
3.27
$.355
3.43
3.51
3.59
3.67
3.75
3.83
3.91

ELAB =121.6 MEV

PTRAN

(INV=FM)

1.18
1.22
1.31
1.40
1.48
1.57
1.66
1.75
1.84

117.100
117.100
117.100
117,100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117,100
117.100
117.100
117.100
117.100
117.100

117.100

117.100
117,100
117.100
117,100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117.100
117,100

121.600
121,600
121,600
121.600
121.600
121.600

"121.600

121.600
121.600

eV
MEV
qEV
EV
YEV
EV
9EV
eV
AEV
vtV
MEV
EV
4EV
eV
4EV
vEV
MEV
qEV
AEV
MEV
eV
vEV
MV
MEV
MV
qEV
MEV
vEV
eV
MEV
MEV
vEV
EV
qEV
MEV
YEV
EV
MEV
MEV
4EV
YEV
MEV
MEV
4EV
eV
MEV
Ak

eV
MEV
eV
MEV
Mev
eV
MEV
eV
1tV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

- SINGLE

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE

PELpbbbPEHEDE

SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE



27.07
28.35
29.63
30,90
32.17
33,46
34,/4
36,02
37,30
38,56
40,14
42,67
43.94
45,21
46'24
48,80
5Q,07
51 .49
52,48
54,16
55,44
56,73
58,01
59.30
60Q.58
61.86
63.15
64,43
65,71
66,98
68.05
69,32
70.80

71.87

73.16
74.44

75.73;

77,02
78,31
79.60
82.19
83,49
84,79
86,09
87,38

88,68

89,98
9i.28
92.57

9,902
14,415
15.172
11.373
8.740
5.216
5,651
5.991
5,692
5,104
3.678
2.174
2.021
1.786
1.579
1.290
1.163
.958
772
L733
.706
.549
.564
.434
. 392
. 266

+199-
169

.164
226
.251
.215
153
.085
066
.085

.125
098
132
.100
.077
,015
.022
.031
036

a7

053
.046
082
024

30

5., .0683
5. .1210
5, .1543
5, .1396 -
5. .1288
5. ..0922
5., 1193
5. .1505
6. .1695
5, 1791
5., .1576
5. 1261
7. .1353
6. L1369
7. T ,1343
8. .1238
7. .1246
10. 1133
6, 0996
5. .1034
6, .1060
5. .0866
6. .0927
8, 0735
110 .0678
11, 0466
9. 0352
12, .0299
12, .0289
13, .0396
9. «0437
10. -~ .0371
i2, .0260
12, U143
13. 0111
13, 0141
11. 0204
11, .0157
9. . 0210
11. 0121
36, .0023
30. L003S
20.° .0048
23, .0054
29. L0071
24, L0u79
23, .0070
23. ,0040
31. . 0035

1.93
2.0¢
2.11
2.19
2.28
2.37
2.46
2.55
2.63

2.72

2.82
2.99
3.08
3.16
3.23
\5.31
3.40
3.48
3.56
5.66
5!74
35.83
3.91
3'99
4-07
4,15
4.28
4.30
4,38
4.46
4.54
4.60
4,68
a./b
4,82
4.90
4.97
5.0%
5012
5019
5.26
5.40
5.47
5.54
5.61
5.68
5.74
5.81
5.H8
5.94

121.600
121,600
121.600
121.600
121.600
121.600
121.600
121,600
121,600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
121.600
141.000
121.600
121.600
121.600
121.600
121,600
121,600
121,600
121.0UU
121.600
121.600
121,600
121,600
121.600
121.600
121,600
1231.600
121,600
121.600
121.6000
121.600
121,600
121,600
121,600
121,600
121.600
121.600
121,600
121.600
121.600
121,600
121.600

eV
MEV
MEV
eV
MEV
MEV
kv
MEV
MEV
MEV
eV
MEV
BV
MEV
bV
eV
MEV
ey
kv
kv
eV
kv
eV
MEV
MEV
MEV
ity
MgV
MEV
MEV
eV
MEV
eV
MEv
LT
MEV
BV
1V
MEV
MEV
MEV
MEV
gy
YEV
kv
ey
MgV
MEV
v
eV

SINGLE
SINGLE
SINGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SInGLF
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SInNGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINALE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLC
SINGLE

$FEHEESIEPEF  12C(12C,12C)12C U=-4,44 Al ELAB =126.7 MEV $H5H3»835388F

ANGLE

(DEG=-CM)

15,64
16,89
18,15
19.42
20,68
21.95

SIGMA
(MB/SR)

87.708
50.613
20.169
19.751
35,442
43.702

ERRGR

(%)

.0759
.0589
.0310
L0393
.0902
.1405

ViVi v O

SIG/SIGR

PTRAN

(INVeFM)

1.15%
1.24
1.33
1.42
1.51
1.61

126.700
126.700
126.700
126,700
126.700
126.700

eV
eV
MEV
MEV
MEV
eV

SINGLE
SINGLE
SINGLE
SINGLE
SINGLE
SINGLE



23.22
24,50
25,77
27.105
28,32
29.60
30.88
32.15
33,42
34,69
35,99
37.25
38,53
40.11
41,37
42,63
43.90
45,17
46,44
47.71
48.99
50,27
51,55
52.83
54,11
5%.40
56.68
57.96
59,24
60.53
61.81
63,09
64,37
65,65
66,92
67.98
69.47
70,73
71,81
73.09
74,37
75.66
76,94
78,23
79.33
80.82

$EEFEES

ANGLE

(NEG=CmM)

17.86
20,92
22.18
24,35
26.53
28,71
30,89
33,08
35.27
37'46

32.199
16.808
8.890
10.507
13.894
14.903
11.820
8.630
5,456
5.504
5.268
6.013
4.575
2.687
2,148
1.914
1.817
1.589
1.476
1.079
.901
.764
737
627
.517
533
.367
.387

. 325
.232
.194
1120
.129
.171
161
.132
.089
.039
.027
.053
L0538
056
.064
.060
.N4Q
.028

31

5. L1296
5, L0839
7. L0547
5, L0792
5, .1277
5, L1661
5, L1591
5, L1396
70 01057
6. .1272
5, .1452
5, L1957
5, L1756
5. .1258
5. .1170
5, .1206
5, L1317
5, L1314
5, .1382
5, .1133
5, .10%0
7. L0978
6. .1025
6, .0936
a. .0819
8. .0888

10, .0635

10, .0690

11, .0593

11. .0428

11, 0362

15, .0224

17. .0241

11, .0319

12, .0299

15. .0243

10. .0162

23. .0070

31, ©.u048

19, L0095

26, .0092

23, ©.0097

15, .0110

23, .0102

17, LONH3

29, .0047

1.70
1.79
1.88
1.97
2.06
2.15
2.24
2.33
2.42
2.51
2.60
2.68
2.77
2.88
2.97
3.06
3.14
3.23
3.31
$.40
3.48
3.5/
3.65
3.74
3.82
3.90
3.99
4.07
4.15
4.23
4,31
4.39
4.47
4.55
4.63
4.70
4.78
4.86
4.92
5.00
5.08
5.15
5.22
5.30
5.47
5.44

12C(12C,12C)12C 0=(-8.88,9.64) AT ELAR

SIGMA
(MB/SR)

24.338
19.463
12.775
13.791
B8.456
9.596

7.763°

6.613
6.190
8.420

ERROR SIG/SIGR
(%)

27. 0104
22, .0128
31. .0122
23. .0182
30. .0151
23, .0226
27, , 0240
$2. 0267
22. N327
18. , 0582

PTRAN

(INV=F -~

1.02
1.12
1.22
1.32
1.43
1.58
1.64
1.74
1.85
1'96

126.700
126.700
126.700
126,700
126,700
126,700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126,700
126.700
126,700
126,700
126.700
126.700
126.700
126.700
126.700
126,700
126.700
126,700
126.700
126.700
126.700
126,700
126.700
126,700
126.700
126.700
126.700
126./00
126.700
126,700
126.700
126,700

126.700

126.700
126.700
126.700
126.700
126.700
126.700

= 70.7 MEV

~

70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70,700
70.700

MEV  SInGLE
1EV  SINGLE
MEV  SINGLE
eV SINGLE
MEV  SINGLE
MEV  SITNGLE
YEV  SINGLE
1=V SINGLE
eV SINGLE
MEV  STnulLE
eV SINGLE
MEV  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV SINGLE
MEV  SINGLE
MEV  SINULLE
MEV  SINGLE
MEV SINGLE
MeEv  SINGLE
MEV  SINGLE
MEV SINGULE
MEV  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV  SINWGLE
MEV  SINGLE
MEV  SINGLE
eV SINGLE
MEV  SINGLE
eV SINGLE
MEV  SINGLE
YEv  SINGLE
MEV  SINGLE
MEV  SINGLE
MEV SINGLE
qEV SINGLE
EV SINGLE
eV SINGLE
MEV  SINGLE
MEV  SINGLE
MeV  SINGLER
MEV  SINGLE

FRERR RS RS TE R Y

MEV MUTUALZS-
MEV  MUTUAL/ZS-
MEV MUTUALZ S~
4EV  MUTUAL/Z3-
MEV  MUTUAL/3-
MEV MUTUALZ S=
MEV  MUTUAL/ZS5-
MEV MUTUALZS-
MEV  mMuTLALZ.S-
MEV  MUTUAL/3=



39,61
41,78
43,96
46,15
48,35
50,55
52.76
54,98
57,19
59,42
61,64
63,86
66.N8
68,26
70.50
72,76
75,02
77.30
79.58
R1.,87
84,17
86,48
88,73
91,06

FEEFTHLS

ANGLE

(DEG-CM)

24,10
26,26
28,42
30,58
32,76
34,94
37.12
39.31
41,50
43,69
45,88
48,03
SU.21
52,49
54,59
56./9
59,00
61,22
63044
65-(‘7
67,90
70,14
72.38
74,62
76,81
79,07
81,34
83.63
85,92
88,24
90,56
92,90

4,976
6.402
4.218
3.833
3.421
2.607
3.021
3.232
2.685
2.504
2.120
2.116
2.564
3.183
3.328
2.601
1.864
1.774
1.697
1.631
1.148

.689
2.007
1.740

19,

11,

12,

12,

13,
13,
10.

9'
10.
10,
10,

ENNVNENNN®Oe

10,
14'
27.
32,

32

0450
0765
0668
0810
.0963
0970
1456
.1947
1913
.1978
1737
1705
.1958
2263
2182
1573
,1046
0932
0843
U275
.0527
0309
.0B890
.0772

12€(12€,12C)112C 0=(-8.88)

SIGMA
{(MR/SR)

8.909
5.913
4,419
5.367
7.310
7.612
5.409
5.066
4.486
4,773
4.189
3.429
3.03%
2,004
3.354
3.300
3.693
3.250
2.972
2.917
2.916
2.729
2.227
2.025
2.430
2.612
1.943
1.094

1.541°

2.238
2.490
1.668

. ERR@R

(%)

18,
13,
13,
11.
10,

9.
11.
12,
12,
11,
1e,

-
VOO OFRODIODIOCDODXDODOETET IO OO

Lol
¢ 8 e o s ® * o + e @ @

SIG/SIGR

0124
0111
.0111
0177
.0317
.0433
.0501
.0588
0832
0973
+1051
.1218
C L1498
.2136
..2470
.3056
. 2800
.2533
2376
.2225
1935
1466
1245
.1407
.1434
.1021
0556
.0765
.1096
1217
0821

2.06
2.16
2.26
2.37
2.47
2'57
2.67
2.78
2.88
2.98
3.07
3.17
3.27
3.36
.46
5'55
3.64
3.73
3.83
3.9¢
4'00
4.09
4.18
4.26

AT ELASB

PTRAN

(INV=FM)

1.34
1.45
1.56
1.67
1.77
1.88
1.99
2.10
2.21
2.381
2.42
2.52
2.6\}
2.73
2.83
2.94
3.04
3.14
3.24
3,34
3.44
3.54
3.63
5.73
3.82
3.9
4.00
4.10
4.19
4.28
4,36
4.45

70,700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70.700
70,700
70.700
70.700
70.700
70.700
70.700
70.700
76.700
70.700
70.700

= 74.2 Mev

74,250
74,250
74.250
74.250
74.250
74.250
74.250
74.250
74.250
/8,250
74.250
74.250
74,250
74,250
74.250
74.250
74,250
74.250
74.250
74.250
74.250
74.250
74,250
74,250
74.250
74,750
74.250
74,250
74.250
74.250
74.250
74.250

eV MUTUALZ3-
AEV  MUTUALZ 3~
MEV  MUTUALZ S~
MEV  MUTUAL/3-
Mev  MUTUAL/3-
MEV  MUTUAL/ S~
MEV  MUTUALZS$~-
MEV  MUTUAL/S-
MEV  MUTUAL/3~-
MEV  MUTUALZS-
MEV  MUTUAL/ZS-
MEV  MUTUAL/3-
MEV MUTUAL/Z3-
MEV  MUTUAL/ 3~
MEV  MUTUALZ3~
MEV  MUITUALZS~-
eV  MUTUAL/ S~
MEV  MUTUAL/Z 3=
MEV  MUTUALZS-
eV MUTUAL/Z 8=
MEV  MUTUAL/ 3~
MEV  MUTUAL/S=-
MEV  MUTUALZ/3-
MEV  MUTUAL/Z S-
PFEHEESEHBESEY
MEV  MUIUAL
MEV MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
1BV MUTUAL
MEV  MUTUAL
YEV  MUTUAL
NV MUTUAL
HEV  MUTUAL
devV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEY  MUTUAL
eV MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV MOTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
eV MUTUAL



95,25
97161
99.99
102,39
104,80

$FEEFSHT

ANGLE

(DEG-CM)

16.93
17,58
18,89
20,20
22.82
24,80
26,78
28,94
30,10
32.09
33,55
34,87
36,74
38,07
40,19
41,39
42,69
43,38
44,67
45,33
47,35
49,31
51,31
52,65
55,99
56,01
58,03
59,38
60,74
62.76
64.12
66.83
68,18
70,89
71.71
73.60
75,79
77.84
£ 79,22
81,40
82,69
85,48
86,88
88,29
89,00
91,12
93,26

1.331
1.297
1.862
1.925
1.815

STGMA

(MB/SR)

10.982
7.825
7.501

10.005
9.189
7.043
5.516
5.899
8.304
7.717
7,425
8.223
5.813
5.840
4,541
3.565
3.313
4.627
3.281
3.236
2.300
2.758

3.701

4.194
5.202
4,442
3.233
3.143
2.816
2.981
3.451
2.496
2.221
2.190
1,781
2.243
2.389
2.541
2.719
1.853
2,017
1.579
1.752
1.9481
2.691
2.768
2.541
1.876

10.
10.

9.
9.

ERROR

(%)

18,
31,
17,
10.

9.
13.
11.
11,

9.
10.

8.

-
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16.

9.
12,
17,

12,
16,
10,
15,
10,

0668
0670
1008
<1093
<1097

12C(12C,12C)12C Q=(-8.88,-9.64)

SIG/SIGR

. 0053
.0044
. 0055
.0094
.01354
.0139
.0144

0205

.0336
.0404
.0468
.0615
0552
.065Y
L0673
.0619

U681

.1041
0872
0936
.0861
.1312
.2209
.2870
.4018
.3974
. 3196
. 3233
. 2926

- .3122

.3551
.2418
.2072
1887
.1498
.1788
1799
.1826
.1900
. 1249
«1334
.1035
.1128
.1260
.1702
1747
.1605
.1194

4,587

4,62
4.70
4.78
4,86

AT ELAG

PTRAN

( INV'FH)

1.01
1.05
1.11
1.18
1.32
1.42
1.52
1.63

1.69

1.79
1.87

1.94 -

2.03

2.10 -

2.21
2.27
2.34
2.37
2.44
2.47
2.57
2.67
2.77
2.83
2.90
3.00
3.10
3.16
3.22
3.32
3.38
3.51
3.57
3.69
3.73
3.81
3.91
4.00
4.05
4.14
4,20
4.23
4.31
4.37
4,43
4.45
4.54
4.62

74,250
74.250
74.250
74,250
74.250

78,8 MV

78,850
78,850
78.850
78,850
78,850
78.850
78,850
78.850
78.850
78.850
78,850
78.850
78.850
76.4850
78,850
78.850
78,850
78.850
78,850
78,850
78,4850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
78.850
76.850
78.850
78.850
78.850
78,4850
78,850
78.850
78.850
78,850
78.850
78.850
78.850

MEV  MUTUAL
eV MUTUAL
eV MUTUAL
Mev MUTUAL
MEV MUTUAL
PPbbEdPILDIDEY
eV MUuluAaL/3-
eV MUTUAL/ 3~
eV MUTUAL/ S~
MEV  MUTUALZS-
MEV  MUTUAL/3-
eV MUIUAL/Z S~
MEV MUTUAL/Z S~
MEV MUIUJALZ S~
MEV MUTUALZS-
eV MUTUAL/Z S~
MEV MUTUALZS-
MEV MUTUALZ S=
MEV MUTUAL/Z =
eV MUTUAL/Z 3~
MEV MUTUALZ S~
MEV  MUTUAL/Z S~
MEV MUTUAL/ 8=
MEV MUTUAL/ S
MEV MUTUALZ S~
MEV MUTUALZ S~
MEV MUTUAL/ S~
MEV MUTUAL/S-
MEV MUTUAL/S-
MEV  MUTUAL/3-
MEV  MUTUAL/S-
MEV MUTUALZS-
MEV  MUTUAL/ZS-
eV MUTUALZ S=
MEV MUTUAL/Z3-
eV MUTUAL/3-
dEV  MUTUAL/3-
MEV MUITUAL/ S=
MEV  MuTUAL/ZS-
MEV  MUTUAL/ZS-
MEV  MUTUAL/S-
MEV  MUTUAL/ZS-
MEV MUTUAL/ S~
MEV  MUITUAL/ S~
MEV  MUTUAL/ZS-
MEV  MUTUALZS-
MEV MUTUAL/ 3~
MEV MUTUALZ S~
qgV mMUTuAaL/Z 3=
MEV  MUTUALZS-
MEV MUIUALZ S-
MEV  MUTUALZS-
eV MUTUALZS-
1V MUTUAL/ S~



PFEFEFHE

ANGLE
(DEG-CM)

25.89
26.02
28,16
30,31
32,46
34,62
36,78
38,95
41.11
42,82
44,9A
47,12
49028
51.45
53,68
55,81
58,00
60,19
62,38
64,98
67.16
69,35
71,55
73,76
75,98
78,22
80,46
82,70
Ha,96
87,22
R9,49
91,76
94,04
96,32

FPEFTEESE

ANOLE
{NEMR=CM) "

25,00
28.01
30.15
32.29
34,44
36,59
38,74
40,89
43,05
45,20
47.32
49,45
51,60
53,75
55,92
58,09
60,26

34

12C(12C,12C>12C ¢=(-8.68)

S1GMA
(MB/SR)

7.783
5.196
2.672
5.065
4,623
2.415
2.330
2.709
3.695
3.296
2.R79
2,289
2,98/
4,122
. 4.088
3.256
2,266
2.081
2,036
1.473
1.144
1.437
1.651
1.761
1.560
1.588
1.558
T 1.341
1.376
1.825
2.182
1.945
1.357
1.491

ERRUR

(%)

38,
17.
25,
18,
17,
33.
22,
23,
19,

s o o @4 & @ ® o o o & o

SIG/SIGR

.0129
.0118
,0n82
.0207
.02%2
.0174
.0223
.0344
. 0623
.0694
.0799
.0832
1394
2442
ALY
.2728
. 2094
.2016
.1981
1386
.1027
.1219
1321

1332

.1121
.1091
1031
.0861
.0863
21129
.1342
11199
0845
.0947

12C(12C,12C)12C Q=(-8.88)

STGHA
(MR/SR)

4,395
3.918
4.327
4,440
2.72R
2.793
3.22%
4,979
4,274
3.453
2.790
2,917

2.892 "

2.193
1.563
1,462
1.868

ErRON

(%)

10,
11.

9.
10.
1?2,
12.

10, .

8,

SNNNNOOOCNWY O

* o o s o e & »

E1G/SIGR

<0114
.0138
. 0205
0281
.0230
.0314
.0482
0986
<1119
.1185
.12385
1637
. 2003
.1805
.1463
.1484
1969

AT ELAGB

PTRAN

(INV~FmM)

1.41
1.52
1.64
1.75
1.87
1.98
2.10

2.21
2.33
2.41
2,53
2064
2.75
2.46
2.97
3.08
3.19
3.30

3.40
3.53
3.63
3.73
3.84
3.94
4,04
4014
4,23
4,38
4.43
4.52
4.61
4.70
4.79
4.48

AT ELAG

RTRAN

(INV=FM)

1.57
1.69
1.81
1.93
2.09
2.17
2.29
2.41
2.53
2.64
.2.76
2.87
2.99
3-10
3.21
3.33
3.44

= 83.3 MEV

83.300
83.300
83.300
83,300
83.300
83.300
83.300
83.300
83,300
85.300
83.400
83,300
83.J00
83.300
83.J300
83.300
83,300
83,300
83.500
83.300
83.4300
83.300
83.300
83,300
83.300
83.300
83.300
83.300

83,400

83,300
83.300
83.300
85.300
83.300

= 89.7 MEV

89.700
89.700
89.700
89.700
89.700
§9.700
89.700
89,700
89.700
89.700
89.700
89.700
89,700
89.700
89.700
89.700
89.700

$EEFHLHEELED
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUITUAL
MEV  MUTUAL
MEV  MUTUAL
MEV MUTUAL
MEV  MUTUAL
Mev  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
4EV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MAEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUIUAL
YEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
YEV  MUTUAL
MEV  MUTUAL
$EHEESBEPEEES
MEV  MIITUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MeEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
YEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
YEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
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62.44 1.994 7. 2107 3.55 89.700
64,62 1.607 7. .1660 3.66 89.700
66,81 1.143 7, +1135 3.77 89.700
68.99 1.609 7. .1526 3.87 89.700
71.15 2.521 6. .2278 3.98 89./00
73.32 2.431 6. C.2094 4.08 89.700
75.51 1.624 6. .1338 4,18 89.700
77.71 1.038 7. .0822 4,29 89.700
79,92 1.089 7. L0834 4.39 89.700
42,14 1.299 6, .0967 4,49 89,700
84,38 1.095 7. .0798 4,59 89.700
86,62 . 8452 7. T .0612 4,68 89,700
88,87 .776 7. L0554 4.78 89,700
91.13 .746 7. .0532 4.87 89./00
93,39 .864 7. .0621 4.97 89.700
95.67 1.117 7. .0814 5.06 89,700
97,95 ° 1.141 7. .0850 5.15 89.700
100,24 917 7. .0703 5.24 89.700
102,54 1.107 7.

.0880 T 9.32 89.700

$EEFEEHE  12C€12C,172C)12C (G=(-8.88,-9.64) AT ELAS = 93.8 MEV

ANGLE SIGMA ERROR SIG/SIGR PTRAN

(DEG-CM) (MB/SK) (%) . (INV=FM)

10,50 26.868 9. .0027 .74 93.800
12.60 20.999 5, .0044 .85 93.800
14,70 12.930 5, .0050 96 94.800
16,80 7.960 5. 0052 : 1,08 95.4500
19,00 9.628 5. .0099 1.21 93,800
21,10 9.720 5, 0147 1,33 93.800
23,70 7.291 5. 0170 1.48 93.800
26,30 ) 4.573 5, .0158 - 1.6 93.800
27.40 4.281 5, .0174 1.69 ’ 93.800
29,50 4,649 15, 0256 1.81 ' 93.800
31,60 3.439 5, .0252 1.33 93,800
33,70 2.283 5, .0223 ) 2.05 93.800
34,93 3.354 12, .0387 2.13 93.800
36,01 2.808 15, .0374 ’ 2.19 $3.800
37.34 3.601 8, .0573 2.26 93.800
38,67 4,491 &, .0852 2.354 93.800
40.00 4.511 9. .1019 2.41 93,800
41.63 3.715 5. .1037 2.21 93.800
42,94 J.324 5, .1098 2.58 93.800
44,26 2.706 5. 1054 2.65 93.800
45,58 2.418 5. .1106 2.73 93.800
46,90 . 2.202 5. <1177 ¢ 2.80 93.400
48,238 2.181 5, «1352 2.87 93.800
49,56 1.922 6. .1368 2.95 93.800
50.90 1.845 7. + 1491 3.02 93.800
52,23 1.580 Q. .1431 J.o9 923,800
53,57 1.354 13. .1352 3.17 . 93.800
54,91 1.200 14, .1300 .24 93.4800
36,75 1.196 . 13. .1382 . 3.31 93.800
57.60 1.406 13, .1703 3.38 935.4800
58,94 2.039 16. 2548 3.45 93.800
60,29 2.709 14, . 5443 3.52 95.4800
61,64 2.114 5. .2700 3.59 93.800
62.99 1.825 5, .2318 3.66 93,800
64,33 1.650 5, .2069 3.73 93.800
65,08 1.312 5, +1614 3.80 93,800
67,03 1.252 5. - +1505 3.87 95,800

eV
kv
MEV
MEV
kv
eV
MEV
eV
MEV
eV
eV
MeV
MEV
eV
MEV
eV
eV
MEV
eV

MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUITUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
MUTUAL
mUTUAL
MUTUAL
MUTUAL
MUTUAL

LR RTS RPN

MgV
MEV
eV

MEV

MEV
TtV

eV

MEV
MEV
MEV
MEV
MEV
eV
1EV
MEV
MEV
MEV

MEV

MEV
MEV
eV
MEV
MEV
MEV
MEV
MEV
MgV
MEV
MEV
MEV
%tV
MEV
MEV
v
eV
MEV
1EV

MUTUALZ S~
MUTUAL/ S-
MUTUALZ S~
MUTUALZ S~
MUTUAL/ S=-
MUTUAL/ S-
MUTUAL/Z S-
MUTUAL/3-
MUTUAL/ 3~
MUTUAL/3-
MUTUAL/ S~
MUTUAL/ 3~
MUTUAL/S=-
MUTUAL/Z S-
MUTUAL/Z3-
MUTUALZ S~
MUTUALZ -
MUTUALZ3-
MUTUAL/Z S~
MUTUAL/Z S~
MUTUAL/ S=
MUTUAL/Z S~
MUTUAL/ S-
MUTUAL/ZS-
MUTUAL/S$-
MUTUALZ S~
MUTUAL/Z S~
MUTUALZS-
MUTUAL/ S~
MUTUAL/ S~
MUTUAL/S-
MUTUAL/ZS-
MUTUAL/3-
MUTUALZ S-
MUTUAL/ 3~
MUTUAL/ 3~
MUTUAL/ S~



68,38
69.51
70,84
72.19
73,54
74'89
76,25
77.61
78,98
BU, 3%
81,73
83.11
84,49
85,488
R7.27
88.066
90.06
91.46
Q2.H6
94,26
95,67
97,08
98,49
99.91
101,33

$3$3535$

ANGLE

(DEG-CM)

9,9U
12,00
14,10
16,20
18,30
20,40
22.50
24,60
25,74
27.85
29,98
32,11
$4,24
36,38
38,52
40,66
42,80
44,94
47,04
49,16
51,29
53,43
55,58
57,73
59,89
62,05
64,21
66,38
68,55
70,68
72.84

1.421
1.724
1.934
1.743
1.650
1.193
.878
.744
7607
.842
.811
.727
722
695
.794
.908
.972
742
700
.709
735
880
.932
.894
.932

36

1665
.1975%
2156
.1891
.1743
.1229
.0883
0732
.0739
0773
0756
.0669
.0657
.0627
.0712
.0811
.0868
.Ubod
0628
.0640
0669
0811
.0871
.0850
.0902

e o & o s & e ® @ e ® a s * a4 @ ® a ® © ® @ o »

VMIONJVOVCIPTINDIDINONIEG RN TN NN

12C(12C,12C)12€ @=(=8.88)

SIGMA
(MB/SR)

11.3490
9.55%
6,982
3.990
5.565
7.560
$.990
3,255
3.242
4,610
4,523
3.551
3.017
3.375
4,041
3.641
2.368
1.791
1,830
1.448
1.156
1.171
1.286
1.643
1.670
1.465
1.25%

.988
.886
.944
. 803

ERR@R  SIG/SIGR
(%)
50, .0009
17. .0016
15. 0022
17, 0021
14, 0047
10, 0096
10, .0073
17, .0084
10, .00699
8, ,0193
7, 0257
iU, L0272
10, U810
9, L0462
v, L0736
9, 0877
10, .0750
12, 0737
7. 0958
7. 0947
8. L0917
8. .1087
7. L1341
7. 1846
7. 11949
7. 1724
7. .1452
7. L1115
7. .0965
7. .0989
7. .0809

3.94
4.0U
4.06
4.13
4,19
4.26
4.32
4.39
4.45
1.52
4.58
4.64
4.71
4.77
4.83
4.89
4.95
5.01
5.07
5.13
5.19
5.24
5.30
5.36
5.41

AT ELAB

PTRAN

(INVeFM)

.71

.83

.95
1.07
1.19
1.32
1.44
1.57
1.63
1.76
1.89
2.01
2.44
2.26
2.39
2.51
2.64
2.76
2.88
3.00
3.12
3.24
3.36
3.47
3!59
3.71
3.82
3.94
4.05
4.16
4.27

93.800
93,4800
93.800
93,800
94.800
93.800
93,800
93.800
93.800
¢3.800
93.800
93.800
93.800
v$.800
93.800
95.800
93.800
93.800
v3,800
93.800
93,800
v3.800
93.800
93.800
93.800

= 98.2 MEV

98,200
98,200
98,200
8. 200N
98,200
98.200
98.200
98.200
y8.200
98.200
98,200
98,200
/. 200
98,200
98,200
98,200
98,200
y8.2u0
98,200
98,200
98,200
98.200
98.200
98,200
94,200
98,200
98,200
98,200
98,200
98.200
98.200

MEV  MUTUAL/3-
MEV  MUTUAL/S-
MEV  MUTUAL/3-
MEV  MUTUAL/ S~
MEV MUTUAL/3-
eV MUTUAL/Z3-
MEV  MUTUAL/S-
MEV  MUTUAL/3-
MEV MUTUAL/3-
MEV  MUTUAL/S-
MEV  MUTUAL/3-
MEV  MUTUALZ3-
MEV  MUTUAL/ZS$-
MEV  MUTUAL/ZS-
MEV  MUTUAL/ZS-
MgV MUTUALZS-
MEV  MUTUAL/ZS-
MEV MUTUAL/3-
dEV MUTUALZ 3=
mEv MUTUAL/Z $=
MV MUTUAL/Z 3-
MEV  MUTUAL/ 3=
MEV  MUTUALZS-
MEV  MUTUAL/S-
MV MUTUAL/3-
PHPELELESEESD
MEV  MUTLAY
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
AEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEY MUTUAL
LY MUTUAL
MEV  MUTUAL
MEV MUTUAL
MEV  MUTUAL
MEV  MUTUAL
AEV  mUTUAL
eV MUTUAL
eV MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
MEV  MUTUAL
YEV MUTUAL



75,00 .501 8, . 0486 4,87 98,200 MEV -MUTUAL
77,18 .547 8, .0514 4.48 98.200 vEV MUTUAL &
79,87 .730 7. .0666 4,59 98,200 MEV MUTUAL
81,57 . 633 R," .0563 4,69 98,200 MEV MUITUAL
83,78 .252 12, .0220 4,79 98,200 Y&V MUTUAL
R5,99 L 463 9. .0400 4,90 98,200 MEV MUTUAL
88,2 1.009 7. . 0864 5.00 98,200 MEV  MUTUAL
90,45 .938 7. .0801 5.09 98.200 “MEV MUTUAL
92,68 .622 8, .0533 5.19 98,200 vV MUTUAL
94,92 . 392 9. .0340 5.29 958.200 “EV MUTUAL
97.17 .592 8. .0521 5.38 98.200 MEV MUTUAL
99,42 .783 7. .0704 5.47 98.200 vEV  MUTUAL
$P5P$8$E  12C(12C,12C212C 0=(-8.88) AT ELAGS =102.1 MEV 353553 b5b35%%
ANGLE SI1GMA ERRUOR S1G/SIGR PTRAN

(DEG=-CM) (MB/SR) (%) (INV=FM)

25,68 4,214 16, .0139 1.66 102.100 MEV  MUTUAL
27.79 5,269 13. 0239 1.79 102.100 “EV  MUTUAL
29,91 4,156 15, . 0256 1.92 102,100 4EV  MUTUAL
32,03 4,287 14, .0357 2.05 102,100 vEV  MUTUAL
34,16 3.273 15. .0365 2.18 102,100 vV  MUTUAL
36,29 4,113 13, .0613 2.31 102.10U0 “EV  MUTUAL
38,43 4.251 12, .0843 2.43 102.100 1V MUTUAL
40,56 3.671 11. .0961 2.56 102.100 MEV  MUTUAL
42,70 1.757 19. L0603 2.69 102.100 eV  MUTUAL
44,83 1.784 17, .0792 2.81° 102,100 MtV  MUTUAL
46,93 1.663 8. 0935 2.93 102.100 ¥EV  MUTUAL
49,04 1.596 8. .1113 3.06 102,100 4£EV  MUTUAL
51.17 1.251 8. .1051 3.18 102.100 MEV  MUTUAL
53,30 1.306 8. .1275 3.30 102.100 MEV  MUTUAL
55,44 1.779 7. .1944 3,42 102,100 MEV  MUTUAL
57.59 1.942 7. .2283 3.54 102,100 “vEV MUTUAL
59,74 1.640 7. . 2003 3.66 102.100 MEV  MUTUAL
61,90 1.159 8. .1430 3.78 102.100 vev  MUTUAL
64,05 . 891 9. .1088 $.90 102,100 MEV  MUTUAL
66,21 .728 - 9. . 0867 4,01 102,100 YV MUTUAL
68,37 .552 10. . 0638 4.13 102.100 MEV  MUTUAL
70,50 .518 7. .U579 4.24 102,100 vV  MUTUAL
72.64 C L3718 8. .0404 4.35 102.100 MEV  MUTUAL
74,80 312 8. . 0325 4.46 102.100 MEV  MUITUAL
76,97 .380 8. . 0384 4,57 102.100 ¥MEV MUTUAL
79,15 .670 7. 0659 4,67 102,100 MEV  MUTUAL
A1,34 .615 7. . 0592 4.78 102,100 MEV  MUTUAL
83,54 .306 9. .0289 4,89 102,100 “eV  MUTUAL -
85,75 .472 8, .0441 4,99 102.100 Mev  MUTUAL
87.96 .932 7. .0863 5.09 102.100 MEV  MUTUAL
90,18 1.228 7. .1135 5,19 102.100 MV  MUTUAL
92.40 711 7. . 0659 5.29 102.100 MEV MUTUAL
94,63 , 295 9, .0275 5,39 102.100 vMEV MUTUAL
96,87 .519 7. .0491 5,48 102.100 MEV  MUTUAL
99.11 766 7. .0740 5.58 102,100 MEV  MUTUAL
101,35 .508 7, .0503 5.67 102,100 veVv  muTUAL

37



$33F55548%

ANGLE

(DEG-CM)

16,10
17.49
18069
19,99
21,30
22.61
23,92
25,23
26,60
27.90
29,20
30.50
31,81
33.12
34,44
35,75
172,07
38.39
39,71
41,35
42,65
43,96
45,27
46,58
47,90
49,22
50,54
51.87
52.94
54,53
55,86
56.89
58,20
59,86
61.19
62,53
63,86
65,20
66,53
67.87

68,98 -

Y0481
71464
72497
74,31
75,66
77,00
78.3%
79.71
81,07
82,43
R3,80
85,16
R6,54
87,91
89.29
90.66
92.04
93,43
94,81

38

12C(12C,12C)12C Q=(=-8.88,-9.64) AT ELAB =105,0 MEV

SIGMA
(MB/SR)

14,220
10.715
10,942
12.156
10,268
6.806
4,714
3.145
4,106
5,753
5.304
5,674
4,929
14.280
4,163
3.765
4,540
4,687
3,449
2.201
1.991
1,667
2.069
1.644
1,853
1.805
1.674

1.516

1.367
1.502
1.664
1.855
1.756
1.154
1.010
799
. 685
372
©.,419
.514
365
.382
. 306

304 .

395
.409
.528

\ 533

.484
.439
. 324
.228
.350
. 359
. .545
.643
. 630
.503
.246
2152

ERROR

(%)

24,
11,

9,
11.

9,
18,
20,

150'

16.

N~
.« .

e » o e @ @ ® & a s e ® ° e
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SIG/SIGR

.0096
0097
.0130
.u187
0200
.0166
.0143
.0118
.0190
.0323
0361
U4s3
.0487
L0507
JUSYY
0640
LUyge
1133
. 0991

.0780 -

.0830
.0814
21177
.1081
1397
1544
.1606
.1610
.1559
1871
.2197
42537
. 2460
1671
1476
1167
.0995
.0833
.0592
.0713
VU499
0512
0402
L0390
.0499
.0506
.Ub42
.NK38
,0571
0511
.0373
.0260
0396
L0404
.0611
.0719
.0705
.U564
.0277
.0172

PTRAN

(INV=FM)

1.10
1.17
1.25
1.33
1.42
1.50
1.58
1.66
1.74
1.82
1.90
L.v8
2.06
2’15
2.23
2.31
2.39
2.47
2'55
2.65
2.72
2.80
2.88
2.96
3.04
3.11
3.19
3.27
3.33
3.42
3.50
3.56
3.63
3.72
3.80
3,87
3.94
4.02
4.09
4.16

4,22

4.29
4,36
4.43
4.50
4.57
4.54
4.71
4.77
4.84
4.91
4.97
5.04
5.10
5.17
5.23
5.29
5.36
5.42
5.48

105.000
105.000
105,000
105.000
105.000
105.000
105,000
10%.000
105.000
105.000
105,000
105.000
105.000
105.000
10%5.000
105.000
105.000
105.000
105.000
105.000
105.000
105,000
105.000
105.000
105.000
105.000
105.u00
105.000
105.000
105,000
105.000
105.000
105.000
105.000
105.000
105,000
105.000
105,000
105,000
105.000
105.000
109,000
105.000
10%.000
105.000
105.000
10%.000
105.9000
105,000
105,000
105.000
105.000
105.000
105.000
105,000
105,000
105.000
105,000
105.000
105,000

RSB ERRERTEL S

MEV  MUTUALZS-
MEV  MUTUALZ3-
MEV  MUTUAL/3~-
MEV  MUTUALZ S~
4EV  MUTUAL/ZS-
MEV  MUTUAL/3-
MEV  MUTUAL/ZS-
YEV  MUTUAL/3-
MEV  MUTUALZ3-
MEV  MUTUAL/3-
AEV  MUTUAL/Z 3~
YEV  MUTUAL/S-
MEV  MUTUAL/S$~-
MEV  MUTUAL/3-
ey MUTUAL/S-
MEV  MUIUAL/3-
MEV  MUTUALZS-
MeEV  MUTUAL/3-
MEV  MUTUAL/3-
YEV  MUTUAL/3~-
eV MUTUAL/S-
MEV  MUTUAL/ZS-
MEV  MUTUAL/3-
MEV  MUTUAL/S-
MEV  MUTUAL/3-
YeEV  MUTUALZS-
MEV  MUTUAL/ S=
MEV  MUTUAL/3-
MEV  MUTUAL/ZS-
MEV  MUTUALZ3-
MEV  MUTUAL/ S~
MEV  MUTUAL/ZS-
MEV  MUTUALZ3-
MeV MUTUALZS-
MEV  MUTUAL/Z3-
MEV  MUTLIALZ3-
MEV  MUTUAL/ S~
YEV  MUTUAL/ 3=
MEV  MUTUALZS3-
eV MUTUALZS-
MEV  MyTUAL/3-
MgV MUTUAL/3-
MEV  MUTUAL/$-
MEV MUTUAL/Z S~
MEV  MUTUALZ3-
MEV  MUTUAL/ZS~-
MEV  MUTUAL/J3-
MEV  MUTUAL/ZS-
MEV  MUTUAL/ S~
MEV  MUTUAL/S-
MEV  MUTUAL/ZS-
1BV MUTUAL/3~-
eV MUTUALZS-
MEV  MUTUAL/3-
MEV MUTUAL/3-
YEV  MUTUAL/S-
MEV  MUTUAL/3-
YEV  MUTUAL/ZS-
MEV  MUTUAL/S-
MEV  MUTUAL/S-



°6I20
97.58
98,97
100,37
101,76

$3EFHIED

ANGLE

(DEG-CM)

25,62
27.72
29,83
31,95
34,08
36.20
38,33
40,46
42,59
44.71
46,80
48991
51,03
53,16
55,29
57.43
59,-8
61.72
63.88
66,03
68.18
70,29
72.43
74,58
76,74
78'92
81,09
83,28
85,48
87.68
89.88
92.10
94,31
96.53
98,75
100.98

3535855

ANGLE -
(DEG-CM)

17,34
18.63
19.93
21,23
22,53

. 237
.414
513
. 455
. 339

39

0271
.0477
.0598
0537

.0406:

12C(12C,12C)12C Q=(-8.88)

SIGMA,

(MB/SR)

3.540
4,685
"5.503
4.041
3.690
3.507
3.078
1.587
1.308
1.404
1.741
1.846
1.783
1.371
1.518
1.522
1.277
. 837
.559
.496
.359
.314
LAr11
.438
.423
.464
. 401
L2811

265

. 491
616
.452
.293
344
.470
.519

ERROR

(%)

16,
14,
11.
13,
12.
12,
13,
18'

o o

-
DOOCOCONDOH®X O D
c s o o e o a

SIG/SIGR

.0128
. 0233
.0373
.0371
.0455%
.0578

.0674

.0458
.0493
.0681
1062
.1387
.1601
.1422
.1753
.1887
.1646
.1093
.0725
.0631

0445 -

.0378
.0479
.0495
0465
.0499
0422
.0291
0271
.0498
{1623
. 0459
.0300
. 0356
.0494
. 0557

5.54
5‘6(.)
5'66
5.72
5.77

AT ELAY

PTRAN

(INV=FM)

1.70
1.33
1.96
2’09
2.22
2.36
2.49
2.62
2.75
2.87
3.00
J.12
3.25
6‘37
3.50
3.62
3.74

.86 -

3.98
4.10
4.22
4.33
4.45

4.56 .

4.67
4.78
4.89
5.00
5.10
5.21
.33
5.41
5.51
5.61
5'71
5.80

105.000
105.000
105.000
105,000
105.000

=106,9 MEV

106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106.900
106,900
106.900
106.900
106.900
106.900
106,900
106.900
106,900
106.900
106.900
106.900

106.900°

106.900
106.900
106,900
106.900
106.900
106.900
106.900
106.900
106.900
106,900

12C(12C,12C)12C Q=(-8.88,-9.064) AT ELAD =112.0 MgV

SIGMA
(MB/SR)

10.782
11.386
9.550
9.741
8,344
6.836

ERRUVR

(%)

10.
12.
9.
9.
11,
16.

SIG/SIGR

.0081
.0115
.0127
0167
0183
.0188

PTRAN

(INV=FHM)

1.12
1.21
1.29
1.37
1.46
1.54

112.000
112.000
112.000
112.000
112.004
112.000

MEV  MUTUAL/S-
MEV  MUTUAL/S-
MEV  MUTUAL/ZS-
MEV  MUTUAL/S-
MEV  MUTUAL/S-

2R ERRER SR

MV MUTUAL
MEV  MUTUAL
MEV MUITUAL
MEV  MUTUAL
MEV MUTUAL
MEV MUTUAL
eV MUTUAL
MEV MUTUAL
eV MUTUAL
MEV MUTUAL
eV MUTUAL
1V MUTUAL
MEV' MUTUAL
eV MUTUAL
MEV  MUTUAL
MEV MUTUAL
BV MUITUAL
eV MUTUAL
MEV MUTUAL
MEV  MUIUAL
MEV MUTUAL
eV MUTUAL
MEV MUTUAL
MV MUTUAL
MEV MUTUAL
MEV  MUTUAL
eV MUTUAL
MEV MUTUAL
MEV  MUTUAL
v MUTUAL
MEV MUTUAL
MEV  MUTUAL
MEV MUTUAL
MEV MUTUAL
MEV MUTUAL
MEV MUTUAL

PR REE SRR REE)

MEV  MUTUAL/S-
MEV  MUTUAL/ZS-
Mev MUTUAL/ZS-
eV MUTUALZS-
MFV milTuars s«
BV MUTUAL/S-



23,84
?5.15
26.51
27.77
29,08
30,40
31.70
33.02
34,34
33.83
36,94
38,28
39,59
40,90
42,50
43,80
45,11
46,42
47,73
49,05
50,36
51,568
53,01
54,33
55.65
56,98
58,31
59,64
60,97
62.30
63,62
64,95
66,28
67,61
68,93
70.26
71.58
72.90
75,36
76,70
78,04
79,39
80,74
82009
3,45
84,81
86,17
R7.53
AB, 9V
90.26
91,63
93,01
04,38
95,/5
97,13
98,51
99,88
101,26

5.255
5.744
7.031
7.583
6.262
5.312
4.424
3.742
3.430
4,107
2.930
2.22%
2.025
1.918
1.925
1.803
1.892
1.940
1.890
1.762
1.792
1.500
1.397
1.203
1.132
1.060
. 950
.704
.539
.446
.433
520
. .444
. 419
.327
4?.57
.349
.390
611
.537
.415
.276
.240
.244
.220
P13

.258 -

.255
237
254
.205
.188
.186
213
.219
.254
252
.384

CETLCIVINV OO NDOOVIVIVIAIT AN AN VERIIIT O, OPPNOOYJOVTVRODWM

s ® s e e & e ® e e =

el i el e
- i OWN
e o o e o o

12,
11.
15,
17,
20,

en.,.

19,
18,
16,
16.
10.

40

.0180
.0244
.0370
0483

.0485

.0499
0501
.0511
.0562
00803
.0684
.0620
.0669
.0748
.0914
.0998
.1213
1431
+1588
.1669
+1892-
L1747
1761
1625
.1615
+1578
.1457
.1102
.0852
.0707
.0685
.0817
.0689

-.0641

10493
.0382
0510
.0560
0851
0737
L0562
0369
10317
.0319
.0285

" L0275

0331
0325
0302
. 0323
.0262
.0240
NP39
0276
.0285
03584
0334
U516

1.62
1.71
1.80
1.88
1.96
2.05
2.13
2.21
2.30
2.38
2'46
2.55
2.63
2.71
2.81
2.89
2.97
$.0%
3.13
3.21
3.29
3.37
3.45
3.53
3.61
3.69

.76 -

3.84
$.92
4.00
4.07
4.15
4.22
4,30
4,37
4.44
4.5
4.59
4,72
4.79
4.686
4,93
5.00
5.07
5.13
.20
5.27
5.33
5.40
5.47
5.53
5.59
95,66
5.72
5.78
5.84
5.90
5.96

112.000
112.000
112,000 .
112.000
112.000
112,000
112.000
112,000
112.000
112.000
112.000
112.000
112.000
112,000
112.000
112,000
112.000
112.000
112.000
112.00U
112.000
112,000
112.000
112,000
112.000 .
112.000
112.00U
112.000
112.000
112.000
112.000
112.000
112.000
112.U0U
112.000
112.000
112.000
112.000
112,000
112,000
112.000
112.000
112.000
112.000
112.000
112.000
112,000
112.000
112.000
112.000
112.000
1i2.000
112,000
112.000
112.000
112.000
112.000
112.000

MEV
MEV
MEV
MEV
MEV
1EV
eV
1tV
MEV
Mgy
MEV
MEV
MEV
MEV
MgV
MEV
eV
1EV
MEV
eV
kv
MEV
MEV
MEV
MEV
MEV
nev
MEV
eV
eV
MEV
yEV
MEV
gV
MV
MEV
MEY
MEV
MEV
MEV
MEV
eV
AtV
MEV
MEV
MLV
MEV
MEV
MEV
MEV
eV
MEV
eV
MEV
eV
MEV
MEV
MEV

MUTUAL/ S~
MUTUAL/ 3=
MUTUALZ $-
MUTUALZ S~
MUTUALZ S~
MUTUALZ3~-
MUTUAL/ S~
MUTUALZS~-
MUTUAL/3-
MUTUBL/S-
MUTUAL/3~
MUTUAL/Z S~
MUTUALZ 3~
MUTUAL/Z S~
MUTUAL/Z3~-
MUTUAL/ S~
MUTUAL/ 3=
MUTUALZ S=
MUTUALZ 8=
MUITUALZ 3=
MUTUAL/Z S-
MUTUAL 7 3=
MUTUALZ 3~
MUTUALZ S~
MUTUALZ 3~
MUTUAL/ S~
MUTUALZ 3=
MUTUAL/ S~
MUTUAL/ 3=
MUTUAL/ S~
MUTUALZS-
MUTUAL/ 3~
MUTUAL/3~
MUTUALZ 3=
MUTUALZ S~
MUTUAL/3~-
MUTUALZS~
MUTUAL/3~
MUTUAL/ S~
MUTUAL/S-
HUTUALZ S~
MUTUALZ S~
MUTUAL/ 3~
MUTUAL/ S=-
MUTUAL/3~-
MUTUAL/ 3~
MUTUAL/Z S=
MUTUALZ 3~
MUTUALZ/¢
MUTUAL/ 3~
MUTUAL/Z S~
MUTUAL/Z S~
MUTUAL /3=
MUTUAL/Z3-
MUTUAL/ 8-
MUTUAL/ 3~
MUTUAL/Z S~
MUTUALZ3~
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$3F833%%  12C(12C,12C)12C Q=(-8.88,~9.64) AT ELAS =117.1 MpV  $55b393555%%

ANGLE SIGMA ERROR  SIG/SIGR PTRAN

(DEG-CM) (MR/SR) (%) (INV=FM)

16,01 10.647 15. .0087 1.15 117.100 ¥V  MUIUAL/S-
17,40 9,336 17. .0102 1.23° 117.100 MEV  MUTUAL/3-
18,59 11.121 10, .0160 1.31 117.100 MEV  MUITUAL/S-
19.89 9.194 13, .0171 1.40 117,100 MEV  MUTUAL/S-
21.18 9.833 8. .0235 1.49 117.100 YV MUTUAL/ZS-
22.48 5.515 9. .0165 1.57 117,100 MtV MUTUAL/S-
23.79 6.643 11. .0249 1.66 117,100 MV MUTUAL/S-
25,09 . 5.827 11. .0270 1.74 117.100 MEV  MUTUAL/Z3-
26,40 6,948 11, 0396 1.83 117.100 MEV  MUTUAL/S-
27,71 7.651 29. .0534 1.92 117.100 MEV  MUTUAL/ S~
29.02 6.378 10. .0543 2.00 - 117.100 MgV MUTUAL/ZS=-
30,33 4,919 9. .0508 2.09 117.100 MEV  MUIUAL/3~-
31,64 4,251 10, .0530 2.17 117,100 MEV  MUTUAL/3-
32,95 3.742 11, .0563 2.26 117,100 MEV  MUTUAL/S-
34,26 3,717 12, L0671 2.35 117.100 MEV  MUTUAL/3~-
35,57 4,158 14, .0898" 2.43 117,100 MEV  MUTUAL/3=
36,88 2.599 13. .0670 2.52 117.100 MEV  MUTUAL/3~-
38,19 2.752 12, .0843 2.60 117,100 MEV  MUTUAL/3-
39,50 i.881 20. © .0682 2.68 117.100 MeV  MUTUAL/S-
41,11 2.174 12. 0964 2.79 117,100 MEV MUTUAL/S~-
42,41 ?2.208 10. 1144 - 2.87 117,100 YevV  MUTUAL/3~-_
43,71 2.212 7. 13383 2.95 117,100 MV  MUTUAL/S=-
45,01 2.123 5. .1477 3.04 117.100 MeV  MUIUAL/3~-
46,31 2.381 8, .1897 . 3.12 117,100 eV  MUTUAL/3-
47,62 1.910 9. 1727 3.20 117.100 MEV  MUTUALZS-
48,93 1.932 8, .1961 3.28 117.100 MV  MUTUAL/S-
50,25 1,985 8, .2236 3.36 117.100 eV  MUTUAL/S-
51,56 1.490 11. .1840 3.45 117.100. MEV  MUTUAL/S-
52.88 1.360 14, - .1817 3.53 117,100 MEV  MUTUAL/3-
54,20 L973 18, 1390 3.61 117.100 MEV - MUTUAL/3=-
55,52 .691 13. .1041 3.69 117.100 MEV  MUTUAL/S-
56,85 .503 16, .0789 3.77 117,100 MEV  MUTUAL/S=-
58,17 . 642 14, .1038 3.8% 117.100 MEV MUTUAL/S-
59,50 .347 19, .0574 3.93 117,100 MeV MUTUAL/S=-
60,82 .349 20, . .0583 4.01 117,100 MV  MUTUAL/S-
62,15 .288 20, .0483 4.08 117,100 MEV  MUTUALZS-
63,47 . 491 17. - 0824 4.16 117.100 MEV  MUTUAL/S-
64,79 L490 19. .0820 4.24 117.100 MEV  MUTUAL/S=-
66,12 .583 12, .0966 4.31 117.100 MEV  MUTUAL/3-
67,44 . 633 17, .1038" 4,39 117.100 MEV  MUTUAL/S=
68,55 .356 7. .0577 4,45 117,100 MEV  MUTUAL/S-
69,86 . 323 7. - .0517 4,53 117.100 MEV  MUTUAL/ 3=
71,18 .294 9. .04638 4.60 117.100 MEV  MUIUAL/S-
72,51 .390 8. .0606 4.68 117,100 MEV  MUTUALZ3=
73,83 ,468 : 12, 0717 4.75 117.100 MEV  MUTUAL/3~-
75,16 . 609 13, . 0920 4.82 117.100 MEV  MUTUAL/S=-
76,50 .484 7. .0721 4.89 117.100 MEV  MUTUAL/3-
77.84 . 363 8, .0534 4.97 117,100 eV  MUTUAL/3-
79.18 .230 12, .0334 - 5.04 117.100 vV  MUTUAL/3-
R0O.52 174 12, L0251 5.11 117.100 eV MUTUALZS~-
R1.87 122 13 L0174 5.18 117.100 ¥EV  MUTUAL/S-
63,22 ,150 14, .0212 5.25 117,100 4BV  MUTUALZS=
84,58 .132 10. .0186 5.32 117.100 MgV MUIUAL/ S~
85,93 .138 17. . 0193 : 5.39 117.100 MEV MUTUAL/S~-
B7.29 .147 10. .0205 5.4 117.100 MEV  MUTUAL/ZS-
88,65 .146 18. L0204 5.52 117.100 MeEV MUTUAL/3~-
90,01 .154 17. .0214 5.59 117,100 MEV  MUTUALZS-
91.37 .152 17, 0211 5.65 117,100 MEV  MUTUAL/S-
92,74 .190 12, .0265 5.72 117.100 MEV  MUIUAL/Z3-

94,10 124 22, L0173 5.78 117.100 MEV  MUTUAL/Z -



95,47
96,84

$6Ph58 %

ANGLE
(NEG=CM)

15.98
17.27
18,56
19,85
21,15
22,44
23.74
75,05
26,35
27,70
20,99
30,28
31.58
32.88
34,18
35,49
36,80
38,10
39.43
41,04
42,33
43,63
44,93
46,23
47 .54
44,64
50,16
51,47
52.78
54,10
55.42
56,74
58,06
59,58
60,70
62,03
63,39
Ad, AT
65.99
67,31
68,42
62,94
71.04
72,36
73.68
75,01
76,34
77,47
79,01
R0.35
81,70
B4,39
85.74
87,10

1238
.110

23,
19,

0173
.0156

5.85
5.91

12C(12C,12C112C w=(-8.88,-9.64) AT ELAY

SIGMA
(MB/SR)

11.900
12.310
9.691
7.387
6,207
6.610
1.927
7.4U%
7.38%
6.427
4,984
4.919
3.286
3.461
3,429
3.1y
2.179
2.309
2.240
2.349
2.566
2.354
2.320
1.790
1.788
1.400
1.327
1.053

. B85

546

492

.518

.515

.442 -

. 435
. 399
421

433

.501
.521
. 365
.25¢9
.190
.207
294
319
.302
.200
.154
.130
.078
.110
.114
.132

ERR®R

X))

7.
9.
16,
19,
8.

SIG/SIGR

.0104
.0144
0150
.0147
L0158
0213
0320
L0370
L0455
0488
0461
.0551
.0445
0564
0670
L0743
U607
.0764
.0878
1124
.1432
.152°2
1727
.1520
.1718
.1%06
1579
.1370
L1248
.0818
0777
L0851
U873
.0765
.N763
.0704
0745
L0764
.0878
.0904
0628
0439
0319
0343
.0482
.0516
0482
- .0316
.0241
.0201
.ut20
.0167
.0172
.0198

PTRAN
(INV=FM)

1.16
1.25
1.34
1.42
1.51
1.60
1.69
1:77
1.006
1.95
2:04
2.13
2.21
2.30
2.39
2:47
2.56
2.65
2.73
2.84
2.92
3.01
3.09
3.18
3.26
3.34
3.43
3.51
3.59
3.67
3.76
3.44
3.92
4.00
4.N8
4.16
4.24
4.32
4,40
4.47
4.54
4.62
4.6
4,76
4.84
4.91
4.99
3.06
5.13
5.20
5.27
5‘42
5.49
5.56

117.100
117.100

=121.6 MgV

121.600
121.600
121.600
121.600
121.600
i21.600
121,600
121,600
1£1.600
121.600
121,600
121,800
121.600
121.600
121.600
131.600
121,600
121,600
121.600
121.600
121.600
121.600
121,600
121.600
121.600
121,600
121,600
121.600
121.600
121.600
121.600
121.6400
121.600
121.600
121.600
121.600
121,600
121,600
121.600
121.600
121.600
121,600
121,600
121.600
121,600
121.600
121.600
121,600
i21.600
121.600
121.600
121.600
121.600
121.600

MEV  MUTUAL/S-
MEV  MUTUALZ/3-
PPDELELPEDDED
eV MUITUAL/Z S-
MEV  MUTUAL/3-
eV MUTUAL/3-
MEV  MUTUAL/ZS-
MEV  MUTUAL/Z3~-
MEV  MUIUALZ S~
Y  MUUTLHALZ S~
eV MUTUSL/3-
MEV  Myluap/i-
MEV  MUIUAL/ S~
Mev  mullaL/zs-
MEV  MUTUAL/3=
MEV  MUTUAL/Z3~-
MEV  MUTUAL/S3-
MEV  MUTUAL/ZS-
MgV  MUTlLIALZ3=
MEV  MUTUAL/3-
MEV  MUTUAL/Z3~
MEV  MUTUAL/Z3-
MEV  MUTUAL/ZS-
eV MUTUAL/ZS-
MEV  MUTUAL/Z S~
MEV  MUTUALZS-
MEV MUTUAL/S-
MEV  MUTUALZS-
MEV MuTualL/S$-
MEV  MUTUAL/ZS-
eV MUTUAL/ZS-
MEV  MUTUALZ S~
MEV  MUTUAL/ZS-
MEV MUTUAL/ZS-
MEV  MUTUALZ S~
MEV MUTUAL/ 3~
MEV  MUTUAL/S-
MEV  MUTUAL/3-
MEV MUTUAL/ 3~
MEV  MUTUAL/Z3-
MEV MUTUAL/3~-
MEV MUTUAL/ S=
MEV  MUTUAL/ZS~-
MEV  MUTUAL/Z S~
MEV  MUTUAL/ZS-
eV MUTUAL/S-
MEV  MUIUALZS-
eV MUTUAL/ZS-
MEV  MUTUAL/3-
MEV  MUTUALZS-
MEV MUTUAL/ 3~
YEV  MUTUALZ3=
MEV  MUIUAL/ZS-
MEV  MUTUAL/3-
MEV  MUTUAL/S-
MEV  MUTUALZS-
MEV  MUTUAL/S-



R8,45
89,81
91.16
92,52

FEPFPEES

ANGLE
(DEG-CM)

17,24
18.53
19.82
21.11
22,40
23.70
25.00
26,30
27.65
28,94
30,22
31.52
32.82
34,12
35.42
36,73
38,03
39,34
40,96
42,25
43,54
44,84
46,14
47 .44
48,75
50,06
51.37
52,68
54,00
55.31
56,63
57,95
59,27
60.58
61,90
63,22
hd,54
65,85
67,17
68,27
69.58
71.11
72.21
73,53
74,85
76,18
77,51
78,84
80,18
B1.52
R2.86
84,20

.158
.147
<165
125

12C(12C,12C)12C u=(-8.88,-9.64)

SIGMA
(MR/SR)

12,573
11.139
9.761
7.463
7.221
6.412
8.465
7.977
6,250
4,365
3.601
J.116
3.278
3.428
3.250
2.5389
2.779

2.502 -

2.464
2,447
2.163
1.660
1,348
1.329
1.079
.B92
.750
717
.500
.408
.427
. 457
.443
.518
.429
.390
.357
.423
422
.296
.193
.178
.180
.175
215
.210
.191
.120
.082
.N60
.095
.065

11,
12,
12.

13, -

ERROR
(%)

[y

e o * o e o

[

fey

¢ ® & & e e 4 ° e e @ e & ® ® e 4 o s * ° o s @ @

[
\n

12,

-
o

i0.

8'
10.
13.

12,
14,
18,
12,
12.
12,
20,
19,
15,
26,

. 0237
.0221
.0248
.0188

SIG/SIGR

0158
.0185
.0210
0206
.0252
.0280
. 0460
+ 0535
.0518
.0440
. 0440
.0461
.0583
0732
.0830
0772
.1002
1065
1279
.1477
.1509

.1329 -

.1228
1363
.1234
.1125
.1032
1063
.0788
0677
L0739
.0815
suB0?
.0958
.0800
.0730
.0668
.0788
.0780
.0544
, 0351
.0319
.0321
0307
0375
.0362
0327
.0203
.0138
© 0100
.0157
o107

5.62
5.69
5.76
5.82

AT ELAB

PTRAN
(INV=FM)

1.27
1.36
1.45
1.54
1.63
1.72
1.81
1.90
1.99
2.08
2.17
2.26
2.35
2.43
2.52
2.61
2.70
2.79
2.90
2.98
3.07
3.15
3.24
3.33
3.41
3.50
3.58
3.67
3.75
3.84
3.92
4.00
4.08
4.16
4.24
4.33
4.41
4.49
4.56
4,63
4.71
4.80
4.86
4.94
5.01
5.09
5.16
5.24
5.31
5,38
5.46
5,53

121.600
121,600
121.600
121.600

s126.7 MgV

126.700
126.700
126.700
126,700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126.700
126,700
126.700
126.700
126,700
126.700
126,700
126.700
126.700
126,700
126.700
126,700
126,700
126.700
126,700
126.700
126.700
126.700
126.700
126.700
126.700
126,700
126.700
126.700
126,700
126.700
126,700
126,700
126.700
126,700
126,700
126,700
126,700
126,700
126.700
126.700
126.700
126.700
126.700
126.700
126.700

MEV
eV
eV
MEV

MUTUAL/S~-
MUTUAL/Z $=
MUTUAL ~S=
MUTUALZ S~

RS RRSRRRLEE S

MEV
MEV
eV
vEV
eV
v
eV
MEV
eV
MEV
MEV
MEV
eV
MEV

MEV

MEV
vEY
vEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MeVv
eV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
MEV
EV
MEV
eV
MEV
eV
MEV
MEV
1EV
eV
MEV
MEV
MEV
eV

MUTUAL/ 3~
MUTUALZ 3=
MUTUAL/Z S-
MUTUALZS-
MUIUALZ 3=
MUTUAL/3~
MUTUALZS-
MUTUAL/ S
MUTUALZS-
MUTUAL/Z S-

MUTUAL/ S~

MUTUAL/ =
MUTUAL/ZS~-
MUTUAL/Z 3~
MUTUAL/3-

. MUIUALZS-

MUTUAL /3~
MUTUAL/ZS=
MUTUAL/S=
MUTUAL/ $-
MUTUAL/ =
MUTUALZ S-
MUTUAL/Z 3=
MUTUAL/Z 3~
MUTUAL /3=
MUTUAL/ 3=
MUTUALZS-
MUTUAL/ S
MUTUAL/3=
MUTUAL/ 3=
MUTUAL/$=
MUTUAL/ 3=
MUTUAL/S=
MUTUAL/ S~
MuTuaL /73~
MUTUAL/3-
MUTUAL/ S$-
MUTUAL/ 3=
MUTUAL/ 3=
MUTUAL/ S~
MUTUAL /3=
MUTUAL/Z 3=
MUTUAL/Z 3=
MUITUALZS-
MUTUAL/ $=
MUTUAL/ 3=
MUTUAL/Z 3~
MUTUAL/Z S
MUTUAL /3~
MUTUAL/Z 3~
MUTUAL/ZS=
MUTUAL/Z S~
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85,55 .089 22. - .0145 5.60
86,90 .100 16, .0163 5.67
88.25 .136 18. .0221 5.74
R9,60 .12? 18. .0198 5.81
90,95 .120 19, L0195 5.88
92,30 .097 24, .0158 “5.94
FEEEFBEPHFES  12C(12C,12C)12C Q=-7.65 AT ELAB = 98.2
ANGLE SIGMA ERROR SI1G/SIGR PTRAN
(DEG-CM) (MB/SR) (%) (INV=FM)
9.90 8.820 15. .0007 .69
12.00 .882 30. .0001 .81
14,00 1.827 17, .0006 .93
16,10 3.780 10, + 0020 1.06
18,20 1.8Y0 10, ;0016 1.18
20,30 .357 20, .0004 1.31
28,60 336 20. .0016 1.81
30,60 493 30. 0031 1.93
$E$5E55FB$ES  12C(12C,12C)12C w=~9,64 AT ELAB = 98,2
ANGLE SI1GMA ERR@R S1G/S]GR PTRAN
(DEG=CM) AMB/SR) (%) (INVeFM)
10,00 23.940 25. L0019 73
12.10 17.115 10, -4 0029 .85
14,20 Q.135 10. 0030 .96
16.30 6.788 7. .0038 1.08
18.40 7.087 7. .0061 1.20
20,30 5.890 7. .0076 1.33
22,60 3.696 10. .0n69 1.45
24,60 2.992 i1, 0077 1.57
26,70 £.562 15, NNQy 1.69
28,80 1.669 12, .0080 1.81
30,90 .987 23. 0064 1.94
12C(12C,12C)12C EX=14.,07 93.8 MEV
ANGLE SIGMA FRROR PTRAN
(DEG-CM} (MB/SR) (%) (INV=-FM)
15.30 5.860 6. 1.08
17.50 3.164 8. 1.19
19.70 3.044 S. 1.30
21.90 2.155 5. 1.41
24,10 1.917 5, 1.53
27.40 2.182 5. 1.70
28,40 1.898 5, 1.75
30.60 1.559 7. 1.87
32.80 1.146 5, 1.99
35.10 1.128 5. 2.11
39.50 1.440 8. 2.35
43.90 1.000 2.58

126.700
126.700
126.700
126.700
126.700
126.700

MEV

98.200
98,200
98,200
eR.200
ou, 200
98.200
9B, 20U
98.200

MEV

96,200
98.200
98,200
$8.200
98,200
98.200
98,200
96.200
98.200
98,200
98.200

MEV
MeV
MEV
MEV
MEV
eV

MEV
MEV
eV
MEV
MEV
eV
eV
HEV

MEV
MEV
MEV
BV
MEV
yev
eV
MEV
eV
MEV
MEY

MUTUAL/Z S~
MUTUAL/ 3~
MUTUAL/ 3~
MUTUALZ S~
MUTUAL/ S~
MUTUAL/ S~

$EETbBP688 %

==7,65
V==7.65
I=~7,65
O='7v°5
05'7.65
i==7.65
J=~7.65
We«/ .85

PELFBEIH5238%

3=-9,64
J==-9,64
Wzs-9,64
J2-9,864
Ja=-9,64
Js=9,64
Jz=9,064
Jd=-9.,64
Q=*9.b4
Q==9.64
Ys-9,64



48.30 . 663 5. 2.81
52.80 .646 5. S5.05
57.30 . 435 5. 3.28
61.80 . 457 5. 3.950
66.30 L4645, 3.72
12C(12C,13C)11C EX=0.00 98.8 MEV'
ANGLE . SIGMA ERRYK PTRAN
(DEG-CM) (MB/SR) (%)  (INV=FM)
11.40 2.458 ' 16. .90
13.70 2.008 8, 1.00
16.00 1.990 5. 1.11
18.30 1.330 A, 1.22
20.60 .841 6. 1.34
22.90 . 348 8. 1.46
25.20 , 398 6. 1.58
28.60 . 354 9, 1.76
29.80 .256 8. 1.83
32.10 .129 18. 1.95
34.40 .088 11. 2.08
36.70 .104 10. 2.20
41,30 .065 47, 2.45%
46.00 .067 13. 2.69
50.70 .046. 12. 2.94
55.40 . 049 12, 3.18
60,20 .031 14. 3.42
64,98 .012 17. 3.66
69.80 . 005 27. 3.89
12C(12C,11C)13C EX=0.00 93.8 MEV
ANGLE SIGMA : EKRUR PTRAN
(NEG-CM) (MB/SR) - (%) . (INV=FM)
10.4N0 4.998 15. L85
12.50 2.668 9. - .94
14.60 1.953 9, 1,04
16.70 1.458 10. 1.14
18.80 1.504 5. 1.25
20.90 684 7. 1,36 -
22.90 . 459 7. 1,46
26.10 419 8. 1.63
27.10 . ,404 7. 1,68
29.20 .403 10. 1.80
31.30 173 9. 1.91
33.40 .106 12. 2.02
37.60 .138 22, ?2.25
41.80 .042 19, 2.47
46.00 036 21, 2.69
50.20 .076 11. 2.91
54.40 .042 16. 3,13
58.60 022 14, 3.34

62.80 .017 17. 3.55
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12C(12C,11C)13C EX=3,76 93.8 MEV
13C(3,684,(3/2)=) + 13C(3.834,(5/2)+)
ANGLE SIGMA ERR@R PTRAN
(DEG-CM) (MB/SR) (%) (INV=FM)
11.80 1.917 19. 1.03
14.10 " 1.522 . 8. 1.12
16.50 1.559 6. 1.22
18.90 .881 10. 1.32
21.20 692 7. 1.43
23.60 .464 7. 1.54
26.00 .436 6. 1.66
29.60 .293 11. 1.84
30.80 .271 7. 1.90
33.10 267 13. 2.01
35.50 217 7. 2.14
37.90 199 7. 2.26
42.80 173 19. 2.50
47.60 .106 11, 2.75 .
52.50 .084 10, 2.99
57.50 .061 13. 3.23
62.50 .075% 9, 3.47
67.50 .049 8. 3,71
-72.70 .036 9, 3.94

12C(12C,13C)11C EX=03.76 93.8 MEV
13C(3.684,(3/2)1-) + 13C(3.854,(5/2)%)

ANGLE SIGMA ERROR PTRAN
(NEG-CM) . (MRB/SR) (%) CINV=FM)
10.70 2.045 21. .99
12.90 1.247 12, 1.07
15.00 1.440 10, 1,15
17.20 1.293 9, 1.25
19.30 653 9. - 1,34
21.80 .9506 0. 104
23.60 463 7. 1.54
26.90 . 391 Y. 1.70
28.00 . 342 7. 1.76
30.10 .189 16. 1.86
32.30 244 "7 1,97
34,40 .204 . 8. 2.0R
38.80 226 20. 2.30
43.10 .127 10, 2.52
47.40 -099 10. 2,74
51.80 .109 i0. 2.95
56.20 .068 iz, 3.17
60N. 6N 063 2. 3.38
65,00 .070 8. 3.59
12C(12C,13N)11B  EX=0.,00 93.8 MEV
ANGLE SIGMaA ERRUWR PTRAN
(NDEG-CM) (MB/SR) (%) CINV=FM)
11.40 2.586 15, .90
13.70 1.440 8, 1.01

16.00 1.715 6. 1.11



18.30 1.238 8. 1.23
20.60 . 660 7. 1.35"
22.90 .316 9, 1.46
25.20 .268 8. 1.59
28.70 .288 9. 1.77
29.80 ,105 12. 1.83
32.10 .109 19. 1.95
34.40 .102 9, 2.08
36.80 . 059 18, 2.20
41.40 .0N41 17. 2.45
46.10 .043 16. 2.70
50.80 087 16. 2.94
55,50 .030 15. 3.18
60.30 .016 22. 3.43
70.00 .004 27. 3.90
12C(12C,11B)13N EX=0.00 93.8 MEV
ANGLE STGMA ERRYR PTRAN
(NEG-CM) (MB/SR) (%) (INV=FM)
10.40 4,319 12. .86
12.50 . 2.100 8. ‘95
14.60 1.770 6. 1,05
16.70 1.256 9. 1.15
18.80 .981 6. 1.25
?20.90 560 7. 1.36
23.00 .371 7. 1.47 .
26.10 - .351 - 9. 1.63
27.20 .389 7. 1.69
29.30 .255 13. 1,80
31.40 .175 8. 1.92
33.50 .215 7. 2.03
37.60 .069 15. 2.25
41.80 .039 20. 2.47
46.10 .046 14. . 2.70
50.30 .059 13. 2.92
54,50 .042 13, 3.13
58.70 .019 13. 3.35
63.00 .011 19. 3.56
12C(12C,118)13N  EX=2.25 93.8 MEV
11B(2.14,(1/2)=) * 13N(2,366,(1/2)+)
ANGLE SIGMA ERRYR PTRAN
(DEG-CH) (MB/SR) BE3) (INV=FM)
10.60 .107 50. .94
12.80 .0%0 45, 1.03
14.90 .150 25. 1.11
17.00 .112 36. 1.21
19.10 .081 25. 1.31
21.30 .085 18. 1.41
23,40 .077 15. 1.52
26.60 062 24. 1,68
27.70 .051 20. 1.73
29.60 .023 57, 1.84

31,90 .033 20, 1.95
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34.10 .019 35, 2.06
38.30 014 39. 2.28
42.60 .028 21. 2.50
46.90 .003 80. 2.72
51.20 .004 67. 2.94
55.50 .004 38. 3,15
59.90 .001 67. 3,37
64.20 .005 37. 3.58°
12C(12C,13N)118 EX=2.25 93,8 MEV
11B(2.14,(1/2)-) + 13N(2,366,(1/72)+)
ANGLE S1GMA ERRBR PTIRAN
(DEG-CM) (MB/SR) (%) (INV=FM)
14.00 091 37. 1.08
16.30 .143 19. 1.18
18.60 .073 37. 1.¢28
21.00 1053 - 23, 1.40
23.30 .067 19, 1.51
25.70 .049 17, 1,63
29.20 .014 43, 1,81
30.40 022 28. 1.87
32.70 .017 50, 1.99
X5.10 .021 20. 2.11
37.40 .009 $7. 2.23
42.20 .015 32. 2,48
47.00 .016 25. 2.72
56.70 .002 67, 3.21
61.60 . 005 40. 3.45
71.40 .001 67. 3.91
12C(126,11RY1EN  EX=4.53 v3.48 MEV
13N(3.509,(38/72)=) + 138N(3.547.(5/2)+)
ANGLE SIGMA - ERRVR PTRAN
(NEG-CM) (MB/SR) (%) (INV=FM)
10.70 2.146 22. .99
12.90 1.46/ Y. 1.U07
15.00 1.632 6. 1.15
17.20 1.055 10. 1.25
19.30 791 7. 1.34
21.50 5060 7., 1,44
?3.60 .426 6. 1.54
26.90 . 373 9. 1.70
Z28.00 339 7. 1.76
30.10 276 12. 1.86
32.30 . 200 7. 1.97
34.40 191 8, 2.08
43.10 .10% 11, 2.52
47.50 .060 14. 2.74
51.80 092 11 2.95
56,20 .087 9. 3,17
60.60 .070 6. 3.38

65.00 .045 10. 3.99
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12C(12C,13N)118 ~EX=4,44 9$.8 MEV
118(4.444,(5/2)~) = :

ANGLE STGMA * ERRMR PTRAN
(DEG-CM) (MB/SR)Y (%) (INV=FM)
16.70 .090 29. 1.25
19.00 .064 40, 1.35
23.80 064 19, 1.97
26.20 031 24, 1.68
29.80 .047 25. 1.86
31.00 050 19, 1.92
33.40 .029 37. 2.03
35.90 .022? 21, 2.16
38.30 .022 22. 2.28
43.20 .022 24. 2.52
48.10 007 45, 2.76
58.00 .009 25. 3,24
63.10 .013 20. 3.49
73.50 .009 17, 3.96
12C(12C,14N)108 EX=0.,00 98.8 MEV
ANGLF SIGMA ERRYR PTRAN
(DEG-CM) (ME/SR) =~ - (%) CINV=FM)
14.50 .238 26. 1.08°
17.00 .215. 18. 1.19
19.40 .178 28. : 1.31
21.80 .149 11. 1,43
24.30 .105 16. 1,55
26.70 .163 50. 1.68
30.40 .095 20. 1.87
31.60 161 50. 1.93
34.10 ' .135 17, 2,06
36.50 121 10. 2.19
39.00 .105 52. 2.32
44,00 .076 17. . 2.58
49,00 .056 41, 2.83
54.10 . 045 27. 3.09
9,20 +054 14, 3.35

64.40 041 16, 3.60

12C(12C,108)14N EX=0.00 9%.8 MEV

ANGLE SIgMa ERKOR PTRAN
(DEG-CM) (MB/SR) (%) CINV-FM)
12.10 .400 14. .98
14.10 ,293 29, 1.06
16.10 .169 16, 1.15
18.10 .119 19. 1.25
20.10 .143 9. 1,34
22.10 .129 12. . 1.44
25,20 . 156 20, 1.60
26.20 \144 8. 1.65

28.20 129 12. 1.75



50

30.20 .104 10, 1.86
32.20 .087 13, 1,96
36.20 .103 32, 2.17
40,30 109 29. 2.38
44,30 ,096 . 12. 2.59
48.30 .080 17. 2.80
52.40 .074 17. 3,01
56.40 .054 23. 3.21
60.40 .083 54, 3.40
12C(12C,14N)Y1UB  EX=0,72 93.8 MEV
10B(0.717,1+)

ANGLE SIGMA ERRUR PTRAN
(DEG-CM) (MB/SR) (%) CINV=FM)
14.60 . 250 25. 1.10
17.10 221 17. 1.21
19,50 .067 Y 1.33%
22.00 066 17. 1,45
24.40 .084 20. 1.57
26.90 .029 50, 1.69
30,60 .068 23. 1.88
31.80 .047 50, 1.v4
34,30 .030 34, 2.07
36.80 .020 28. 2.2V
39,30 .038 60. 2.33
44,30 .029 30. 2.59
49.40 .011 47, 2.85
54,50 .006 60. 3,10
59.70 .012 91. 3.36
64,90 +014 31. 3.61
12C(12C,10B)14N EX=0.72 93.8 MEV

10R(0,717.1+)

ANGLE S1GMaA ERRBK PIRAN
(DEG-CM)  (MB/SK) (%) CINV=FM)
12.10 264 i7. 1.00
14.20 . 820 29, i1.0v
16.20 .220 12. 1.17
18,20 :134 1%, 1.27
20.20 .086 12, 1,36
22.30 .057 . 18. 1,46
25.30 .057 - 25, 1.61
26.30 .NAN 14, 1,66
28.30 .059 19, 1.76
30.40 .032 16. 1,87
32.40 034 22. 1.97
36,40 .089 $6. 2.18
40.50 . 045 35. 2.39
44,60 020 29, 2,60
48.60 .012 40. 2,81
48.60 .012 31. 2.81 .
52.70 .006 70, 3.01
56.70 .020 28. 3.21

60.80 021 67. 3.41
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12C(12C,10B)14N EX=4.91 y3.8 MEV
14N(4o91'0'n1') + 14N(5.10512-)
ANGLE - SIGMA ERRGR PTRAN
(DEG=-CM) =~ (MB/SR) (%) (INV=FM)
10.50 . . 385 43, 1.09
12.60 .103 20, 1,16
14.70 .233 - 17. 1.23
16.80 +115 29. 1.31
18.90 . .077 27. 1.39
21.00 .058 S 31. 1.48
23.10 .082 20. 1.57
26.20 .051 35, 1.71
27.30 ) .045 27. 1.76
29.40 - .075 23, 1.86
31.50 . .029 36. 1.96
33.60 ,060 ) 32. 2.06
46.20 .027 25. 2,66
50.40 ,031 29. 2.86
54.70 024 36, 3.06
12C(12C,108)14N EX=5,69 93.86 MEV
14N(5.69,1-) + 14N(5,83,38-)

ANGLE SIGMA ERROR PTRAN
(DEG-CM) (MB/SR) (%) (INV=FM)
10.60 .597 19+ 1.12
12.70 T .384 8. 1.19
14.80 . .453 12. 1.26
16.90 .324 ' 15, 1.34
19.00 .258 14, 1.42
21.10 .251 12. - 1.50 -
23.20 . .214 11. 1.59
26,40 .254 13. 1.73
27.50 . ‘181 10, 1.78
29.60 1169 .14, 1.88
31.70 133 11. - 1.97
33.80 +160 i 25. 2.07
38.00 <168 70. 2.27
42.30 123 19. : 2.47
46,60 .080 14, 2.68
50.80 .088 20. 2.87
55.10 .080 20. 3.07

12C(12C,10B)14N EX=6.30 93.8 MEV
14N(6.,198,1+) + 14N(6.444,3+)

ANGLE SIGMA ERRBR PTRAN
(DEG-CM) (MB/SR) (%) CINV=-FM)
10.60 .857 19. 1.15
12.70 .380 8. 1.21
14.90 437 13. 1.28
17.00 264 19, 1.36
19.10 .255 . 14, 1.44
21.20 . 209 - 13, 1.52

23.40 .110 17. 1.61
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26-50 1151 17. 1075
27.60 .105 13. 1.80
29,70 .100 20, 1.89
31.90 .099 14, 1.99
34.00 126 38. 2,09
38,30 .094 90, 2.29
46.80 .043 20. 2.68
51.10 .058 30, 2.88
55.40 .057 28, 3.08
12C(12C,10B)14N EX=6.95 93.8 MEV
14N(7.03,2+)

ANGLE SIGMA ERRUOR PTRAN
(NEG-CM) (MB/SR) %) CINV=FM)
10.70 .159 67. 1.1
12.80 079 25, 1.24
15.0N 112 9. 1.41
17.10 .150 27, 1.38
19.20 043 40. 1.46
21.40 .580 30. 1.55
23.50 026 50, 1.63
26.70 .044 34, 1./77
27.80 .033 31, - 1.82
29.90 .046 36, 1.91
32.10 .019 57. 2.01
34.20 .066 90. 2.10
42.80 .044 41, 2.50
51.50 .035 62, 2.90
55,80 027 64, 3,09
12C(12C,108)14N EX=8.96 94.8 MEV
14N(8,907,3-) +14N(8.963,5+) + 14N(B.97

ANGLE SIGMA ERROR PTRAN
(DEG-CM) (MH/SR) t%) LINV=FM)
10.90 1.174 18. 1.28
13.10 569 20, 1:;33
15.30 718 18, 1,40
17.40 690 18, 1.46
19.40 436 18. 1,54
21.80 432 A, 1.62
24.00 ,474 11, 1.70
27.30 .536 12, i.84
28.40 492 " 10, 1.88
30.60 372 11, 1,97
32.80 .398 11. 2.06
35.00 .288 i0, - 2.16
39.40 2296 A. 2.35
43,80 .359 9. 2.55
52.70 266 7. 2.94
57.10 261 15. 3.13
61.60 171 9. 3.33

66.10 .218 25, 3.52
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12C(12C,10B)14N EX=9.,68 93.8 MEV
14N(9.702,1+)

ANGLE . SIGMA "ERROR PTRAN

(DEG-CM) (MB/SR) (%) CINV=FM)
11.00 .701 22, 1.31
13.20 .382 .22, 1.37
15.40 .478 23. 1.43
17.60 .328 23. 1.50
19.80 .192 31, 1.57
22.00 .061 30. 1.65
24,20 .095 31. 1.73
27.50 . .118 24, 1.86
28.60 - .133 19, 1.90
33.00 .089 32, 2.08
35.30 . .088 47, © o 2.18
44.10 .078 27, 2,56
48.60 - .053 27. 2.76
53.10 .027 41, 2.95
57.60 .072 64, 3.15

62.20° 027 35. 3.34



Excitation function for elastic scattaring at 90° c.m.

TABLE IIIL

The errors are statistical errors only.

Ec.m dc/an) Error Ec.a. dc/an) Error Ec.m. do/an) Error
(MeV) mb/sr % (MeV) mb/sr yA (MeV) mb/sr yA
36.565 0.269 5 47.00D 0.241 5 51.900 0.0085 14
36.975 0.273 5 47.685 0.224 5 51.940 0.0094 14
37.910 0.389 5 48.695 0.134 7 51,905 0.0085 12
37.965 0.384 5 49,2130 0.088 7 52.675 0.0303 10
39.095 0.324 5 49 .330 0.077 5 53.190 0.0377 10
39.195 0.299 5 49,385 0.061 6 53.600 0.0624 8
39.814 0.335 7 49,590 0.060 17 54.730 0.0689 6
39.816 0.341 5 49 .980 0.036 7 54.990 0.0767 5
40.585 0.239 5 50.255 0.016 17 3.350 0.0754 5
41.150 0.241 5 50.370 0.0046 17 56.480 0.0689 8
41.925 0.341 5 50.720 0.0046 17 . 57.305 0.0858 8
42,840 0.443 5 50.790 0.0043 18 58.050 0.0689 8
43,260 0.413 5 50.875 0.0075 12 58.450 0.0585 9
43.695 0.384 5 51.030 0.0026 20 59.310 0.0481 11
44,250 0.476 5 51.135 0.0021 25 60. 340 0.0429 9
45.430 0.441 5 51.275 0.0038 17 61.250 0.0312 17
46.500 0.317 5 51.575 0.0048 16

a)

The cross secticns in this table are a factor of 1.3 larger than those given in ref. 5 and in the
ORNL portion of Fig. 1z.

They hzve been so normalized to agree with the values of do/dQ (8 = 90°)

inferred from thk2 angular distritutions in Table II,.

the best values for the excitaticn function.

The values given in this table are considered

129
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FIG. 1. (a) Schematic diagram of the experimental arrangement used for
the kinematic-coincidence measurements.
(b) A typical energy spectrum for one of the apertures; a
coincidence has been required with the recoill detector (E2).
The lower spectrum shows those events for which there was no
coincident particle of the appropriate energy in the E2
detector.
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FIG. 2. A high-resolution spectrum taken at €jap = 6° and Ejap =

98.2 MeV with the broad range spectrograph. The resolution
was 140 keV twhm for an angulat acceptance of v %°, Note

the interesting shape of the particle group corresponding to
excitation of the 2% state. The narrow peak results from
detection of the !2C nucleus which was not excited to the 2%
state. The broad peak corresponds to detection of the partner
which was excited and experienced a change in cnergy and angle
upon emission of a 4.44-MeV gamma ray. The peak representing
the mutual excitation 1s the superpousition ovf two suclh Doppler—
Lroadened groups. The exeitation of the 37 ctate 16 obeerved
as a sharp group, since only the 12¢ nucleus which remained

in its ground state lives to be detected.
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Energy spectrum of 0B ions observed in the‘IZC(IZC,loB)I“N
reaction at Ejgp = 93.8 MeV and 03,5, = 14°. Excited states
in !*N below 9 MeV and in !B below 3.6 MeV are indicated by
the arrows to illustrate the selective nature of the reaction.
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FIG. 4. The elastic scattering of 12C by !%C. The appropriate
ordinate for each angular distribution is obtained by reading
the cross section for the forward-most angle of each angular
distribution. The data are tabulated in Table II.
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FIG. 5. The single excitation of 12¢ by 12¢, see the text for the
definition of the cross section. The ordinate is obtained
in the same way as Fig. 4. The data are tabulated in
Table II.
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FIG. 6. The mutual excitation of 12C by 1%C. See the text for the
definition of the cross section and a discussion of the
contribution of the 3~ state. The ordinate is obtained as
in Fig. 4. :
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FIG. 7. Energy-angle plot of the differential cross section for

elastic scattering. A two-dimensional logarithmic inter-
polation of the data has been made inorder to plot the

cross sections at 1 MeV (lab) intervals and as a continuous
function of angle.
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FIG. 9. Same as Fig. 7 except for the mutual excitation.
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The cross sections for elastic scattering as a function of
momentum transfer for eight selected energies. The diffraction
maxima and minima at forward angles are seen to occur at the
same value of the momentum transfer.
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FIG. 11. A comparison of the angular distributions for elastic and

inelastic scattering at 98.2 MeV. The cross sections at
angles & 22° c.m. were obtained with the broad range
spectrograph. See the text for the definition of the wvarious
cross sections, ' :
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figures) are tabulated in Table III.
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FIG. 13. A comparison of the measured angular distributions for elastic
and inelastic scattering to representative transfer reactions
at 93.8 MeV. The two transfer angular distributions shown are
for the ground state reactions.
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