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Double differential cross sections of the 16O(p, p'%) reaction and
differential cross sections and analyzing powers of polarized proton
elastic and inelastic scattering were measured at 14 and 16 MeV. The
optical potential parameter set, which was derived for 160 from the
spherical optical model analysis, reproduces the elastic scattering
data fairly well. Large differences are found in the potential depths
of the imaginary and spin~orbit terms between 14 and 16 MeV. This may
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be due to strong resonance structure in the compound nucleus of " 'F.
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1. Introduction

We have been studying the interaction of nucleon with light nuclei (1p-shell nuclei)
in the incident energy range of 10-20 MeV in order to establish reliable theories and

models for evaluation of neutron nuclear data for applications[1-5].

Detailed studies of the neutron scattering from light nuclei are important for several
applications such as estimation of radiation damage, neutron shielding design in fusion
energy development, and evaluation of kerma factors needed for high energy neutron
radiotherapy. Double differential cross sections (DDXs) for the reaction are required for
more accurate calculations of neutron transport and kerma factors, Parameters of the
optical potentials for light nuclei are also indispensable as fundamental data to understand

the reaction mechanism.

Until now, some of the present authors have studied neutron-induced reactions for
lithium isotopes, carbon, and several medium heavy nuclei through experimental
investigations of proton-induced reactions[1-5], because they are similar to neutron-
induced reactions in their reaction mechanism. In the present work, this approach was
also applied to investigation of the nucleon-160 interaction. DDXs and analyzing powers
were measured for protons emitted from the bombardment of 160 with 14 and 16 MeV
polarized protons. From the measured data, differential cross sections and analyzing
powers of elastic and discrete inelastic proton scattering from 160 were extracted for the
analysis with the spherical optical model (SOM) and the coupled-channels (CC) method,

and they were compared with available neutron scattering data.

2. Experimental procedure

The experiment was performed using 14 and 16 MeV polarized proton beams from
the tandem Van de Graaff accelerator at Kyushu University. Commercial oxygen gas was
used as target gas: its purity was 99.5%, and isotopic content of 160 was 99.795%. The
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gas was filled at a pressure of 0.4 atm (at room temperature) in a gas cell of a stainless
steel cylinder of 38 mm in diameter and of 34 mm in height. The cell windows were made
of 2.2 um havar foil for the beam entrance and exit, and of 6 im mylar foil for scattered
protons. Energy losses of 14 MeV protons were 31.9 keV in the target gas and 40.3 keV
in the entrance havar foil; those of 16 MeV protons were 28.9 keV in the target gas and
36.6 keV in the havar foil. The incident beam energy was chosen so as to be 14.0 or 16.0
MeV at the target center.

The detection system was almost the same as those reported elsewhere [5]. A AE-E
counter telescope consisting of three silicon surface barrier detectors (E1: 20um, E2:
75um, E3: 2000um) was employed for detection of protons. As shown in Fig.1, the
counter telescope was set up with double-slit geometry: the first slit with opening of 2
mm was located 23.8 mm from the center of the gas target cell and the second slit was
located just in front of the AE detector and the distance from the first slit was 178.2 mm.
Mutltiple scattering of protons in the target oxygen gas in the cell was estimated to be
1.17° for 2 MeV protons and 0.15° for 16 MeV protons. If the spreads are compared
with the geometrical angular resolution of the detection system, the effect may be
negligible in the interested energy region. The energy resolution of the counter telescope
was 135 keV in fwhm. Energy losses in the mylar foil of the cell were estimated to be 81
keV for 2 MeV protons and 17 keV for 16 MeV protons, which were smaller than the
energy resolution of the telescope. The measurement of DDXs was performed at 13

angles between 30" and 150°.

Beam polarization was monitored using a polarimeter consisting of 4He gas target
and two AE-E silicon detectors [6] at the down stream of a scattering chamber. The beam

polarization obtained was 70-80% for the spin-up beam, and 45-55% for the spin-down

beam.

3. Experimental results

The measured DDXs of the 160(p,p'x) reaction are shown in Fig.2 for 14 MeV and
in Fig.3 for 16 MeV. Contribution from contaminated elements in the target gas and the
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edge scattering at the slit in front of the counter telescope are not corrected in these
spectra, and scattering by the havar foil of the beam entrance and exit may contribute to
low energy part of the spectra for forward angles of 30° and 40°. Numerical data are

given in Appendix-1 and -2.

Differential cross sections and analyzing powers of the elastic scattering and inelastic
scattering to the discrete levels (07: 6.049 MeV, 3-: 6.130 MeV, 2%: 6.919 MeV, 1-:
7.1169 MeV) are presented in Fig.4 for 14 MeV and in Fig.5 for 16 MeV. Since two
discrete levels of 0+ and 3- could not be separated, the angular distribution and analyzing
powers are given as their sum. The experimental errors were estimated on the basis of
their statistical ones and the systematic ones due to the normalization (2 %) and the
geometrical factor of the double-slit measurement with the gas target (6 %). As found in
Figs.4 and 5, the angular distributions and analyzing powers vary evidently as the
incident energy is increased from 14 to 16 MeV. This tendency is different from the case
of the 12C(p,p") scattering, where no appreciable difference was observed in the angular
distributions and analyzing powers for 14 and 16 MeV[3]. Numerical data are given in

Appendix-3 and -4.

The measured proton scattering data are compared with neutron scattering data[7] for
14 MeV in Fig.6, where closed circles present the proton scattering data and open circles
the neutron scattering data. As shown in Fig.6, differences between the proton and
neutron data are evident around the minima in the angular distribution of the elastic
scattering. In the inelastic scattering for Q=-6.09 MeV the proton data show a flatter
angular distribution than the neutron data, while the angular distributions are similar in the

inelastic scattering for Q=-7.018 MeV .

4. Theoretical analysis and discussion

The measured elastic scattering data were analyzed by the spherical optical model
(SOM) using the potential of a standard form with a Woods-Saxon real volume, surface
derivative imaginary, and spin-orbit terms. SOM fits were performed for the elastic
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differential cross sections and analyzing powers using the code ECIS79(8].

Figure 7 shows comparisons of the measured differential cross sections and
analyzing powers with the calculated results on the basis of the previously proposed
parameters of the optical model potential (OMP)[9-11]; the parameters from the neutron
scattering were used after the fixed Coulomb correction AV= 0.4 Z/A1/3 was made in the
real volume potential. Although the parameter set of Duke[9] can reproduce fairly well the
differential cross sections for both measured energies, it does not provide good agreement
in the analyzing powers. The parameter sets of Dave and Gould[10] and Istam et al.[11]
give better fits for the analyzing powers, but worse fits to the differential cross sections

over the whole angular range in comparison with the parameter set of Duke.

The OMP parameters were searched in order to obtain better fits to both the
differential cross sections and analyzing powers. The OMP parameter set derived by
Dave and Gould was used for the search as an initial one (Set 0) with the fixed Coulomb
correction in the real volume potential. The results of SOM fits are shown by solid lines
for 14 and 16 MeV in Fig.8, and the obtained OMP parameters are listed in Table I. A
parameter set denoted by Set 1 is the result of all parameter research including potential
depths and geometrical parameters. There is a large difference between Set 0 and Set 1 in
the imaginary part of the depth Wp and the spin-orbit term Wgo. Although the fit seems
to be fairly well over the whole angular range, the calculation provides smaller cross
sections than the measured ones in the angular range of 60°-100°. The analyzing powers
for 14 MeV are well reproduced by the calculation, but agreement with those for 16 MeV
is not so good, especially around 50° and 120° .

As shown in Table I, the geometrical parameters of Set 1 are slightly energy-
dependent. In order to study the energy dependence of the potential depth, a parameter
search was furthermore performed with fixed geometrical parameters that were obtained
from averaging of the parameters of Set 1 for 14 and 16 MeV. The result of the search is
given as Set 2. Agreement in the analyzing powers for 14 MeV becomes worse around
50°; in its stead the fit around 50° and 120° is much improved for 16 MeV (shown by

dashed lines in Fig.8).
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Finally, the OMP parameters were searched with the potential incorporating an
imaginary spin-orbit term Wgo. The resulted parameters are given as Set 3 in Table L
The present OMP parameters for 100 are characterized by small diffusenesses of the
surface imaginary and spin-orbit terms in comparison with those for 12C[3]. Fits to the
experimental data are not so much different from those with Set 2 in this case. Fairly
good overall fits are indicated for both 14 and 16 MeV, as shown by dotted lines (Set 3)
in Fig.8.

As shown in Fig.8, a remarkable difference between 14 and 16 MeV is observed in
the measured analyzing powers around 90°. This may suggest strong resonance structure
in the compound nucleus 17F; a broad f7/; single particte level in '7F around 17.5
MeV[12] and an appreciably sharp resonance at 14.7 MeV in the elastic scattering
excitation functions have been reported[13]. The experimental values are, however,
reproduced fairly well by the SOM calculation, as shown above. Largely different
potential depths of the imaginary and spin-orbit terms (Wp, Vso and Wg() between 14
and 16 MeV are needed to obtain good fits, as shown Table I. This means the effect from
the resonance of the compound nucleus and from the coupling of the other channels
should be taken into account by using the coupled-channels (CC) method. The difference
in the energy dependence is rather large in comparison with the case of medium-heavy
nuclei{14] and 12C[15]. For detailed discussion, it will be needed to study in wider

energy range and more systematic measurements.

5. Summary

Differential cross sections and analyzing powers of proton elastic and inelastic
scattering from 160 were measured at 14 and 16 MeV. Optical potential parameter sets for
160) were derived from the SOM analysis. The experimental data are reproduced fairly
well by the finally obtained parameter set. A large difference was found in the potential
depths of the imaginary and spin-orbit terms (Wp, Vso and Wgo) between 14 and 16
MeV. It would be necessary to investigate the effect of resonance structure of the

compound nucleus 17F.
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Table I The OMP parameters obtained in the present analysis for 160. Each parameter
set as follows; Set 0: the initial value for the search, Set 1: results of the all
parameter search, Set 2: results of the search with fixed geometrical parameters,
Set 3: results of the same search as Set 2 except the inclusion of imaginary spin-
orbit term. Potential depths in MeV and geometrical parameters in fm.

Set0 Set | Set 2 Set 3
14MeV 16MeV 14MeV 16 MeV 14 MeV 16 MeV 14 MeV 16 MeV
VR 4878  48.67 5370 4946 4882 5462 4878 5433
R 1255 1255 1201 1276  1.238 1238 1238  1.238
aR 0536 0.536 0479 0621 0550 0550  0.550  0.550
WD 1220 13.31 6724 - 15.83 7.409  13.17 7.480 13.89
n 1352 1.352 1346 1426 1386 1386 1386  1.386
ay 0.205 0205 0212  0.152 0182 0182  0.182  0.182
Vso 5.5 5.5 6392 2828 5064 3.153 5098  2.884
Wso © 0056 0305
50 1.15 1.15 0935 1237 1.08 108  1.086 1086
aso 0.5 0.5 0385 0260 0322 0322 0322 0322
ZMN)g 3.35 8.26 9.93 2145 990 2033
X2MNDay 623 5261  28.57 4438 2852 3474
(/AW 543 541 508 623 532 595 532 592
(/A)D 101.8 1111 57.5 108 575 102 580 107
WA Yygo 159 159 150 87.9 138 86.1 139 78.7
/A 3ywso -1.53 8.32
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Appendices:

Appendix I  Double differential cross sections of the 16O(p,p'x) reaction at 14 MeV.
Numerical data.

Appendix 2 Double differential cross sections of the 160(p,p'x) reaction at 16 MeV.
Numerical data.

Appendix 3 Differential cross sections and analyzing powers of the elastic and inelastic
scattering in the p + 160 interaction at 14 MeV.
Numerical data.

Appendix 4 Differential cross sections and analyzing powers of the elastic and inelastic
scattering in the p + 160 interaction at 16 MeV.

Numerical data.
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<< 160{p,p'x)
Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.6 -- 3.7
3.7 -- 3.8
3.8 -- 3.9
3.9 -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4.1 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -« 5.4
5.4 -- 5.5
5.5 -- 5.6
5.6 -- 5.7
5.7 -- 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -- 6.5
§.5 -- 6.6
6.6 -- 6.7
6.7 -- €.8
6.8 -~ 6.9
6.9 -- 7.0
7.0 -- 7.1
7.4 -- 7.2
7.2 -- 7.2
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.6
7.6 -- 7.7
7.7 -- 7.8
7.8 -- 7.9
7.9 -- B.0
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Double differential cross sections of the 160(p,p'x) reaction at 14 MeV.

Ep = 14 MeV

5> kwk

30 deg.

6.336B-01{
1.566E+00(
3.026E+00(
31,198E+00(
3.32BE+00{
3.453E+00(
5.991E+00{
1.203E+01({
5.933E+00(
4.026E+00(

4.146E+00{
4.101E+00(
3.373E+00(
3.105E+00
2.877E+00{
2.737E+00 (
4.8585E+00 (
2.295E+0L (
1.771E+0L(
4.192E+00(

2.991E+00(
2,738E+00{
2.666E+00(
2.598E+00 (
2.565E+00(
2.580E+00(
2.4058+00(
2.337E+00(
2.487E+00(
2,.368E+00(

2.278E+00(
2.218E+00(
2.240E+001
2.200E+00{
3.955E+00(
3.028E+01¢
3.585E+01¢(
1.7738+01(
1.802E+01(
4.444E+00¢

2.6B8E+00{
2.348E+00(
2.293E+00(
2.274E+00¢
5.067E+00(
4.726E+01{
6.834E+01(
1.722E+0L{
4.260E+00{
2.986E+00{

4.579E-02)
7.273E-02)
9.950E-02)
1.022E-Q1)
1.037E-01)
1.051E-0L)
1.400E-01}
1.970E-01}
1.371E-01)
1.138E-01)

1.147E-01)
1.145E-01)
1.037E-01)
9 ,952E-02)
9.6268-02)
9.4135E-02)
1.273E-01)
2.736E-01)
2.383E-01)
1.151E-01}

9.852E-02)
9.371E-02)
9 .251E-02)
9,148E-02)
9.055E-02}
9. 064E-02)
8.797E-02}
8.660E-02)
8.997E-02)
8.791E-02)

8.64BE-02)
8.452E-02)
8.514E-02)
8.450E-02)
1.149E-01)
3.207E-01}
3.404E-01)
2.396E-01}
2.402E-01)
1.184E-0L)

9.295E-02)
8.721E-02)
8.615E-02)
8.584E-02)
1.308E-01)
4,034E-01)
4.710E-0L)
2.351E-01)
1.172E-01)
9.B43E-02})

DDX (error) in [mb/MeVesr]

40 deqg.

4.,702E-011{
6.911E-01¢
1.113E+00(
1.556E+00(
1.510E+80(
2.539E+00(
£.239E+00{
5.076E+00{
2.116E+00¢
. 2.249E+00(

2.289E+00(
1.700E+00(
1.5838+00(
1.250E+00(
1.006E+00(
1.476E+00{
1.484E+01{
L.B43E+0L1{
2.879E+00{
1.171E+00{

9 _427E-01 ¢
9.646E-01(
8.764E-01(
8.269E-0L1(
7 .512E-0L1(
7.224E-01¢
9.223E-01¢(
8.281E-01¢(
7.865E-011
6.908E-0L{

6.892E-01¢
6.844E-01{
7.672E-011
2.283E+00{
3.119E+01¢(
4.140E+01{
1.677E+01{
1.851E+01{
3.598E+00(
1.179E+00{

1.102E+00(
9.297E-01(
1.003E+00(
2.9008+00 (
3.986E+01(
5.799E+01(
1.485E+01(
2.359E+00¢{
1.315E+00(
1.299E+00(

5.282E-02)
6.392E-02)
8.090E-02)
9.416E-02)
9.344E-02)
1.207E-01})
2.178E-01)
1.678E-01)
1.090E-0L1}
1.122E-01}

1.123E-01}
9.66%E-02)
9.379E-02}
8.473E-02})
7.530E-02)
9.351E-02}
2.944E-01)
3.225E-01}
1.258E-01)
8.056E-02)

7.210E-02)
7.334E-02)
7.117E-02)
6.79SE-02)
6.527E-02)
€.384E-02)
7.245E-02)
6.833E-02)
6.623E-02)
6.188E-02)

6.183E-02)
6.189E-02)
6.515E-02)
1.176E-01)
4.302E-01)
4.868E-01)
3.091E-01)
3.230E-01)
1.3978-01)
8.274E-02)

7.990E-02)
7.,261E-02)
7.499E-02)
1.315E-01)
4.944E-01)
5.777E-01}
2.900E-01)
1.157E-01}
8.625E-02)
8.651E-02)

% & H

50 deg.

€.257E-01(
4.972E-01(
7.676E-01(
1.026E+00¢
2.190E+00(
7.244B+00(
3.649E+00(
1.669E+00 (
2.053E+00(
1.63BE+00{

1.285E+00(
1.100E+00(
7.4B3E-0Q1{
7.135E-01¢{
1.943E+00({
1.487E+01{
1.099E+0L(
1.288E+00(
6.144E-011¢
6.314E-01{

4.274E-01(
3.279E-01(
4.874E-01(
3.568E-01(
4.310E-01(
5.702E-01(
6.276E-01 (
7.802E-01¢(
6.281E-01(
5.4528-01(

4.430E-01(
4,157E-01¢
6.492E+00(
4.328E+01(
2.3108+01{
1.939E+01{
9 _618E+00{
1.433E+00¢(
7.368E-01(
4.828E-0L1 ¢

5.204E-01(
5.710E-01(
1.043E+01{
5.351E+0L1(
3,370E+01(
5.469E+00{
1.266B+00(
7.120E-01¢
6.334B-011
3.591E-01(

5.953E-02})
5.273E-02)
€.547E-02)
7.502E-02)
1.115E-01}
2.007E-01}
1.391E-01}
9.522E-02})
1.0708-01}
9.443E-02)

8.305E-02)
7.666E-02)
6.364E-02)
€.318E-02)
1.061E-01)
2.877E-01})
2.430E-01)
8.2538-02)
5.786E-02)
5.777E-02)

4.703E-02}
4.274E-02}
5.157E-02)
4.434E-02)
4.B69E-02)
5.682E-02)
5.887E-02)
6.584E-02)
5.783E-02)
5.367E-02)

4.918E-02)
4.B15E-02)
1.956E-01}
4.523E-01)
3.569E-01)
3.267E-0L1)
2.269E-01)
8.738E-02)
6.311E-02)
5.109E-02)

S.332E-02)
5.670E-02)
2.523E-01)
5.556E-0L)
4.327E-01)
1.733E-01)
8.413E-02)
6.211E-02)
5.817E-02)
4.576E-02)
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>y kkk

30 deg.

2.410E+00 {
2.259E+00¢(
2.086E+00{
1,934E+00(
1.B73E+00¢
1.6B3E+00{
2.026E+Q0{
1.892E+00{
1.547E+00(
1.64CE+00(

1.604E+00(
1.612E+00{
1.709E+C0(
1.4B0E+C0({
1.430E+00¢{
1.359E+00¢(
1.355E+00(
1.381E+00¢
1.397E+00(
1.231E+00¢

1.297E+00(
1.454E+00(
1.793E+00{
2.311E+00(
2.404E+00(
1.851E+30¢(
1.449E+00{
1.134E+00(
1.247E+00(
9.837E-01(

1.028E+00(
1.130E+00(
1.004B+00(
1.050E+00(
1.187E+00{
1.107E+00{
1.337E+00{
1.985E+00(
2.483E+00(
1.781E+00G¢

1.212E+00(
1.069E+00(
1.235E+00 (
1.140E+00{
1.214E+00{
1.219E+00(
1.269E+00(
1.461E+00(
1.834E+00{
2.848E+00(

8.801E-02)
8.603E-02)
8.207E-02)
7.925E-02)
7.872E-02)
7 .402E-02)
8.084E-02)
7.827E-02)
7.0578-02}
7.272E-02)

7.198E-02}
7.189E-02)
7.426E-02)
6.909E-02)
6.800E-02)
6.616E-02)
6.637E-02)
6.653E-02)
6.739E-02}
6.3062-02})

6.492E-02)
6.894E-02)
7.626E-02)
B.6563E-02)
8.844E-02})
7.707E-02)
6.891E-02)
6.012E-02)
6.396E-02)
5.611E-02)

5.803E-02}
6.058E-02)
5.668E-02)
5.815E-02)
6.224E-02)
5.,922E-02)
6.492E-02)
8.052E-02)
8.929E-02)
7 .588E-02)

6.182E-02)
5.885E-02)
6.317E-02}
6.032E-02}
6.244E-02)
6.278E-02)
6.347E-02)
6.820E-02)
7.717E-02)
9,528E-02)

DX {error)

in [mb/MeVesr]

40 deg.

1.244E+00(
1,449E+00(
1.139E+00¢
9.131E-01(
6.384E-01(
7.799E-01{
5_.454E-01(
5,959E-QL({
4.205E-01(
6.052E-01(

5.839E-01¢(
6.109E-01¢(
4.273E-01¢
5.009E-0L
3.434E-01/(
4.437B-01(
4.248E-01(
3.94%E-01¢
3.326E-01(
3.867E-01(

3.808E-01(
4.162E-01(
4.101E-01{
4.138E-0% (
4.028E-D1{
2.,793E-011{
3,1558-01(
3.274E-01¢(
3.730E-01(
3.381E-01{

3.713E-01(
3.798E-01{
3,348E-01(
3.B60E-01(
3.372E-01(
3.9428-01(
8.582E-01(
7.31L2E-0L1(
4.148E-01({
3.768E-01{

2.8658-01{
4.161E-01¢
4.210E-01
1.101E+00{
1.179E+00(
6.709E-0L{
4.907E-011{
6.172E-01(
8.575E-01(
1.046E+00{

8.446E-02}
9.169E-02)
7.997E-02}
7 .225E-02)
5.%07E-02)}
6.601E-02)
5.569E-02}
5.676E-02}
4.807E-02})
5.871E-02)

5.664E-02)
5.855E-02)
4.933E-02)
5.245E-02)
4.380E-02)
4.981E-02)
4.901E-02)
4.724E-02}
4.199R8-02)
4.677E-02)

4,715E-02)
4.781E-032)
4.711E-02)
4.872E-02)
4.830E-02)
3.9478-02)
4.187E-02)
4.154E-02)
4,.561E-02)
4.381E-02)

4.4768-02)
4.5778-02}
4.313E8-02)
4.664E-02)
4.310E-02}
4.739E-02)
6.975E-02)
6.442E-02)
4.733E-02)
4.524E-02)

4.044E-02)
4.804E-02)
4 ,.86BE-02)
7.912E-02)
7.998E-02)
6.067E-02)
5.190E-02)
5.9391-02)
6.8B17E-0D2)
7 .652E-02)

* k&

50 deg.

4.521E-01(
3.557E-01¢(
3.052E-01(
2.710E-Q1¢
3.054E-01(
2.271E-01(
2.156E-01(
2.274E-01(
2.832E-01¢
1.922E-01(

2.193E-01(
1.200E-01{
1.454E-01{
1.266E-0L(
1.247E-01¢
1.189E-01¢(
$.961E-02{
1.774E-01¢(
1.587E-01¢(
17505E-01{

8 .866E-02
6.562E-02(
7.447E-02
6.882E-02{
9.9395E-02(
8.300E-02(
7 .455E-02 (
1.122B-01(
1.411E-0L(
5 .661E-02(

2.371E-02(
8.412E-02{
7 .040E-02¢{
1.305E-01¢{
2.152E-01¢
3.906E-01{
7.210E-01{
3.829E-01{
1.152E-01{
7.225E-02(

9.264E-02(
9.796E-02{
1,27BE-01{
1.136E-01{
1.372E-01¢(
1.169E-0QL(
1.346E-01(
1.936E-01(
2.755E-01 (
3.410E-01{

4.997E-02)
4.405E-02)
4.101E-02)
3.B40E-02)
4.061E-02)
3.545E-02)
3.489E-02)
3.445E-02)
3.937E-02)
3,227E-02)

31.367E-02)
2.495E-02)
2.758E-02}
2.671E-02)
2.650E-02)}
2.459E-02)
2.145E-02)
31,063E-02)
2.977E-02)
2.775E-02)

2.243E-02)
1.742E-02)
1.879E-02)
1.944R-02)
2.261E-02)
2.061E-02)
2.013E-02)
2,.445E-02)
2.764E-02)
2.270E-02)

2.022E-02)
2,.018E-02)
1.902E-02)
2.576E-02}
3.415E-02)
4.586E-02}
6.131E-02)
4.433E-02)
2.260E-02)
1.833%E-02)

2.050E-02})
2.143E-02)
2.633E-02)
2.328E-02)
2.536E-02)
2,495E-02)
2.529E-02)
3.132E-02)
3.697E-02)
4.135E-02)



<<

160 (p,p'x)

Ep' (MeV)

13.0 -- 13.1
13,1 -- 13.2
13.2 -- 13.3
13.3 -- 13.4
13.4 -- 13.5
13.5 -- 13.6
13.6 -- 13.7
13.7 -- 13.8
13.8 -- 13.9
13.9 -- 14.0

14.0 -- 14.1
14.1 -- 14.2
14.2 -~ 14.3
14.3 -- 14.4
14.4 -- 14.5
14.5 -- 14.6
14.6 -- 14.7
14.7 -- 14.8
14.8 -- 14.9
14.9 -- 15.0

Ep = 14 MeV

JAERI-M 84-011

By khk

30 deg.

L326E+00(
.006E+00 {
.350E+00(
.250E+00 {
L220E+00(
.533E+01 {
9.664E+02(
1.223E+03{
1.962E+02(
4.119E+01{

WEUT s b e

2.232E+01(
1.445E+01{
1.089E+0% (
ok kodok kR
okl kokdk
L 2 AR R XS
e ok gk gk de ok e
ook ko ek
% dk & de ke ko
g e feododk ek

1.176E-01)
1.131E-01)
1.183E-01)
1.170E-01)
1.304E-01)
4.416E-01)
1.889E+00)
2.062E+00)
9.496E-01)
3,656E-01)

2.679E-01)
2.153E-01)
1.873E-01)
IZ22 22233
dok g ek ok ok
& ok e ok e % ek
dkkdhkk ki
1222222 X1
de % o o ok ok
& 3 & gk ok ok

DoX {error) in [mb/MeVesr]

40 deg.

1.369E+00{
1.270E+00(
1.118E+00(
2.211E+00¢(
6.679E+01(
4.608E+02 (
2.256E+02{
1.994E+0L{
7 .385E+00 ¢
4,314E+00(

3.070E+00{

. 2.211E+00(

1.648E+00(

g de & d ko
g e e de ke ko
khkkkdkkd
kkkhkk k&
Je vk ek & Kk k
ek ok e ok ko
LR E RS 2]

— 25 J—

B.833E-02)
8.355E-02)
7.848E-02)
1.118E-01)
6.256E-01)
1.758E+00)
1.421E+00)
3,362E-01)
2.026E-01)
1.551E-01)

1,.308E-01}
1.100E-01)
9.537E-02)
******ww]
ook de de de kot
o ok ke ke
dkdkkdhkk
Ex 22 8 2 484
g o d o % k%
o e e Y oA ok ok

LA S

50 deg.

.970E-01(
.228E-01(
L1S51E+01 ¢
.O0BE+02 {
L233B+0L(
.335E+00¢{
.841E+00(
L.214E+00¢(
.390E-01
5.340E-0L (

O HWUNRKHON

4.711E-01 ¢
2.629E-01¢
2_524E-01{

hkkkkhkk |
kkkhdkhhd |
dkkdkkkk |
Khkkhdhdkt |
kkkkdkhhdk |
kkkhhkir |
rkkkrhkk |

3.796E-02)
5.236E-02)
2.488E-01)
9.429E-01)
7.471E-01)
1.654E-01)
9,587E-02)
7 .783E-02)
6.430E-02)
5.182E-02)

4.8218-02})
3.648E-02)

3.428E-02)
kkhkkhkk )

dkkhhdokd )
Ahkkkkkk |
drdrdk ok ok koA )
EEZEET ST
LA L LR I
dekkkkidk )
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Ep =

14 Mev

JAERI-M 84-011

> &k k

60 deg.

5.361E-01¢{
5.336E-01{
9.280E-01(
4.088E+00(
5.727E+00(
2.076E+00(
1.806E+00(
1.569E+00(
1.440E+00{
1.137E+C0{

8.589E-01 (
6.595E-01(
7 .545E-01(
6.771E+00(
1.477E+0L(
2.846E+00(
7.735E-01 (
5.587E-01 (
3.616E-01(
31.501E-01¢(

3.399E-01(
3.535E-01(
3.923E-01¢
31.126E-01(
3_158E-0L{
3.095E-01(
3.793E-01({
3.120E-01{
2.410E-01(
2.351E-01{

2.669E+00 (
2.937E+01{
2.393E+01(
1.288E+01(
9. 5588+00(
1.215E+00(
6.697E-01{
5,085E-0L{
4.782B-01{
4.593E-01{

7.468E+00(
4.630E+Q1(
3.371E+01{
5.463E+00(
1.182E+00(
5.876E-01(
4.930B-01(
4.376E-01(
4.414E-01¢
2.97SE-0L1(

5.600E-02)
5.608E-(2)
7 .455E-02)
1.563E-01)
1.822E-01}
1.100E-01}
1.028E-01}
9.467R-02)
9.093E-02)
8.151E-02)

6.967E-02}
6.158E-02)
6.729E-0Z)
2.011E-01)
2,907E-01)
1.245E-01)
6.653E-02)
5.652E-02)
4,530E-02)
4.536E-02)

4.482E-02)
4.509E-02}
4.682E-02)
4.165E-02)
4 ,286E-02)
4,262E-02)
4.766E-02)
4.3328-02)
3.703E-02)
3.712E-02)

1.279E-01)
4.161R8-01)
3.718E-01}
2.731E-01}
2,324E-01)
8.219E-02)
6.134E-02)
5.454E-02)
5.314E-02)
5.171E-02)

2.179E-01)
5.302E-01)
4_.438E-01)
1.,752E-01)
8.289E-D2)
5.818E-02)
5.350E-02)
5.044E-02)
5.033E-02)
4.175E-02)

DDX (erreor) in [mb/MeVssr]
70 deq.
5.2738-01( 5.816E-02)
8.421E-0L{ 7.571E-02)
3.442E+00( 1.53BE-01)
2.660B+00( 1.326E-Q1)
1.564E+00( 1.030E-01}
1.689E+00( 1.066E-Q1}
1.562E+00( 1.024E-01)
1.1628+00( 8.848E-02)
1.058E+00( 8.3778-02)
7.535E-01{ 7.128E-02)
6.362B-01( 6.417E-02)
2.134E+00( 1.216E-01)
1.393E+01({ 3.066E-01}
7.883E+00{ 2.248E-0l}
1.095E+00( 8.472E-02)
6.561E-01( 6.510E-02}
4.4788-01( 5.377E-02}
4.53BE-01( 5.599E-02)
4.967E-01( 5.741E-02}
5.084E-01{ 5.836E-02)
3.894E-01( 5.209E-02}
3,393E-01{ 4.835E-02)
4.323E-01{ 5.392E-02)
3.419E-01( 4.772E-02)
4.306E-01( 5.440E-02)
4.108E-01( 5.299E-02)
31.494E-01( 4.951E-02)
3.6408-01( 5.008E-02)
9.776E-01{ §.358E-02)
1.515E+01{ 3.260E-01)
2.367E+01( 3.551E-01)
8.336E+00( 2.352E-01)
8.342E+00{ 2.350E-01}
1.514E+00{ 9.846E-02)
6.273E-01( 6.487E-02)
5.3509E-01{ 6.372E-02}
4.981E-01( 5.793E-02)
4.,449E-01( 5.5B0E-02)
4.134E+00( 1.727E-01)
3.6248+01( S5.037E-D1)
3.358E+01( 4.723E-01)
6.712E+00( 2.092E-01)
1.279E+00{ 9.187E-02)
6.969E-01{ 6.837E-02)}
5.284E-01{ 5.84%E-02)
4.886E-0L{ 5.731E-02)
3.768E-CL{ 5.073E-02)
3.334E-01( 4.777E-02)
3.040E-01( 4.541E-02)
3.257E-01{ 4.648E-02)

* % ¥

80 deg.

6.168E-01 (
6.924E-01(
7.980E-01 (
1.238E+00(
1.470E+00 (
1.3978+00 (
9.087B-0L{
9.146E-01{
7.378E-01(
1.243E+00(

1.124E+01 (
1.48B0E+0x(
1.857E+00{
8.012E-0x(
4.371E-01¢
5.184E-01{
4.622E-01¢
4.901E-01 (
3,906E-0L{
4.349E-01(

4.039E-01{
4.651E-01{
3.463E-01(
2.940E-01(
3.039E-0L{
4.433E-01(
7 .401E-01{
1.027R+01{
1.706E+01(
6.137E+00(

5.634E+00 (
1.D65E+00(
6.102E-01{
4.668E-01(
4.392E-01 (
3.592E-01(
4.%44E+00
3.543E+01(
2.485E+01 {
3.782E+00 (

8.665E-01{
5.236E-01{
4.372E-01(
2.594E-01¢
3.106E-0L1(
4,.582E-01(
3.518E-01{
2.328E-01¢(
31.348E-01¢(
2.926E-01(

7.213E-02)
7.691E-02)
8.265E-(2)
1.032E-01)
1.123E-01)
1.088E-01}
8.711E-02)
8.759E-02)
7.897E-02)
1.049E-Q1)

3.112E-01)
3.496E-01)
1.225E-01)
8.118E-02)
6.462E-02)
6.612E-02)
6.195E-02)
6.505E-02)
5.7B4E-02}
6.175E-02)

5.905E-02)
6.278E-02)
5.465E-02)
4 _.963E-02)
5.183E-02)
6.168E-02)
8.129E-C2)
31,038E-01)
3.820E-01}
2.2768-01)

2.160E-01)
3.362E-02)
7.1B6E-02)
6.320E-02)
6.107E-02)
5.601E-D2}
2.127E-01)
5.543E-01)
4.534E-01)
1.761E-01})

8.452E-02)
6.710E-02)
£.020E-02)
4.64BE-02)
5.119E-02)
6.295E-02)
5.545E-02)
4.435E-02)
5.401E-02)
5.076E-02)



<< 160{p,p'x)

Ep' (MeV)
8.0 -- 8.1
g.1 -- 8.2
B.2 -- 8.3
8.3 -- 8.4
2.4 -- 8.5
8.5 -- 8.6
8.6 -- 8.7
8.7 -- 8.8
8.8 -- 8.9
8.9 -- 5.0
9.0 -- 9.1
9.1 -- 9.2
5.2 -- 9.3
.3 -- 5.4
5.4 -- 9.5
9.5 -- 9.8
9.6 -~ 9.7
9.7 -- 9.8
9.8 -- 9.9
9.9 -- 10.0

i0.0 -- 10.1
10.1 -- 10.2
10.2 ~- 10.3
10.3 -- 10.4
10.4 -+ 10.5
10.5 -- 10.6
10.6 -- 10.7
1¢.7 -- 10.8
10.8 -- 18.9
10.9 -- 11.0
11.0 -- 11.1
11.1 -~ 11.2
11.2 -- 11.3
11.3 -- 11.4
11.4 -- 11.5
11.5 -- 11.6
11.6 -- 11.7
11.7 -- 11.8
11.8 -- 11.9
11.9 -- 12.0
12.0 -- 12.1
12.1 -- 12.2
12,2 -- 12.3
12,3 -- 12.4
12.4 -- 12,5
12,5 -- 12.6
12.6 -- 12.7
12.7 -- 12.8
12.8 -- 12.9
12,9 -- 13.0

Ep:

14 MeV

JAERI-M 94-011

3y wkk

60 deg.

2.951E-01¢
2.778E-01{
2,344E-01(
2.511E-01¢(
1.728E-01{
2.603E-01{
2.S79E-01(
1.798E-01(
1.611E-01(
1.265E-01(

1.432E-01(
1.579E-D1(
1,435E-0L1{
1.247E-01(
1,247E-01(
9.291E-02{
9,186E-02(
1.203E-01(
7. 777E-02(
9.705E-02(

5.868E-02(
6.350E-02(
1.066E-01{
4.593E-02(
9.073E-02(
6.692E-02(
1.255E-01(
2.386E-01(
4,105E-01 ¢
1.919E-01{

1.16%E-D1{
9.427E-82(
2.315E-01{
2.203E-01(
8.430E-02(
6.751E-02(
9.52BE-{2¢
7 .583E-02(
8.889E-02{
6.747E-02(

9.350E-02{
1.467E-0L1(
1.819E-01({
2_.433E-0L1{
2.686E-01(
2.935E-01{
3.552E-01{
3.211E-0L1{
3.232E-01¢
3.449E+00{

4.131E-02)
4.013E-02)
3.753E-02)
3.709E-02}
3.248E-02)
3.944E-02)
3.778E-02)
3.161E-02)
2.983E-02)
2.729E-02}

2.913E-02)
3.059E-02}
2.768E-02)
2.548E-02}
2.628E-02)
2.321E-02)
2.279E-02}
2.588E-02)
2.054E-02)
2.384E-02)

1.745E-02}
1.834E-02)
2.445E-02)
1.623E-02)
2.234E-02)
1.973E-02)
2.717E-02)
3.710E-02)
4.740E-02)
3.279E-02}

2.572E-02)
2.339E-02})
3.686E-02)
3.512E-02}
2.098E-02)
1.B66E-02)
2,367E-02)
2.068E-02)
2,298E-02)
1.996E-02)

2.209E-02)
2.752E-02)
31.1278-02)
3.818E-02)
31,858E-02)
4.125E-02)
4 .500E-02)
4.2628-02)
4.244BE-02)
1.444E-01)

DDX

(erxror) in [wb/MeVesr]

70 deqg.

L755E-G1{
L867E-01(
.260E-0L1{
.382E-01{
.D49E-01{
L271E-01¢(
L999E-01/{
.576E-01{
L985E-01(
L701E-01¢

HFHEMHNRNNWNN

L177E-01(
L636E-01(
.724E-01{
L046E-01 (
L607E-01(
.409E-01{
L748E-01(
.824E-0L1{
.253E-0L{
L3B4E-01¢

M N

LT66E-01{
L674E-DL{
.306E-01{
.944E-01¢
.340E-01{
.8B8E-01(
.3B2E-01/{
.BDGE-011
L676E-01(
\442E-01¢

W e b B b R

.5258-01{
L433E-01¢
LTO7TE-01 (
.650E-01{
L117E-01¢
L192E-01 (
L427E-01(
.598E-01{
L461E-01(
.244E-01(

NN D W

L7BLE-01(
L125E-01(
L8488-01(
.545E-01(
L971E-01(
L035E-01(
L158E+00 (
L197E+01(
L301E+02(
L219E+02(

M WU e N

4.256E-02)
4,326E-02)
4.705E-02)
4.0718-02)
3.695E-02)
3.964E-02)
3.752E-02)
4.106E-02)
3.738E-02)
3.401E-02)

3.B06E-02)
4.315E-02}
3.354E-02}
2.614E-02)
3.367E-02)
3.136E-02)
3.5238-02)
3.503E-02)
2.919E-02)
3.964E-02)

4.223E-02)
3.443E-02)
2.984E-02)
3.624E-02)
3.985E-02)
3.597E-02)
3.041E-02)}
3.540E-02)
3.375E-02)
4.815E-02)

4 .971E-02)
4.009E-02)
3.387E-02})
3.399E-02)
3.831E-02)
2.808E-02)
3.101E-02}
3.324E-02)
3_16DE-02}
3.855E-02)

4.330E-02)
5.327E-02}
5.827E-02}
5.618E-02})
6.366E-02)
5.855E-02)
8.942E-02)
4.918E-01}
1.311E+00)}
9.036E-01}

*okk

80 deg.

2.807E-0L{
2.240E-QL1({
2.652E-01¢
1.858E-01(
2.533E-01(
1.963E-01¢(
1.803E-011(
1.493E-01(
1.635E-01(
2.411E-01(

2.3188B-01¢{
1.975E-0L{
2.230BE-01{
2.087E-01(
1.153E-01(
1,970B-01(
1.772E-01(
1.823E-01¢
1.681E-01(
1.897E-01¢(

1.777E-0L1(
2.038BE-01¢{
2_.130E-01{
1.301E-01(
2.451E-01(
2.696E-01(
3.1S3E-0L(
4.139E-01¢
3.132E-01(
1.974E-01(

1.857E-01{
1.687E-01(
2.176E-01{
2.563E-01(
2.050E-0L (
1.976E-01{
3.472E-01{
2.532B-01(
2.870E-01{
6.381E-01(

6.431E-01{
7.470E-01(
8.2608-01{
9 _891E-01{
1.391E+01¢
2.206E+02 (
2.098E+02{
2.037E+01(
4.850E+00(
2.472E+00{

4.876E-02)
4.399E-02)
4.823E-02)
4.042E-02)
4.676E-02)
4.140E-02)
4.000E-02)
3.510E-02}
3.733E-02)
4.587E-02)

4.460E-02)
3.993E-02)
4.4¥1E-02)
4.2278-02)
3.240B-02)
4.066E-02)
3.930E-02)
3.863E-02)
3.917E-02)
4 .088E-02}

3.968E-02)
4.232E-02)
4.372B-02)
3.3408-02}
4 .638E-02)
4.841E-02)
5.309E-02)
6.002E-02)
5.249E-02)
3.997E-02)

4 _.042E-02}
31.870E-02)
4.297E-02)
4,822E-02)
4.341E-02)
4.143E-02)
5.545E-02)
4.742E-02)
4.970E-02)
7.610E-02)

7.423E-02)
8.055E-02)
8.514E-02)
9,341E-02)
3.893E-01)
1.604E+00)
1.367E+00}
4.147E-01})
2,043E-01)
1.464E-01)



<< 160(p,p'x)

Ep’

13.0

[
w
Wik wb)

i
o
Wo-Lammd W o

(Mev}

- 13.1
- 13.2
- 13.3
- 13.4
- 13.5
- 13.6
- 13.7
- 13.8
- 13.9
- 14.0

- 14.1
- 14.2
- 14.3
- 14.4
- 14.5
- 14.6
- 14.7
~ 14.8
- 14.9
- 15.0

Ep =

14 MeV

JAERI-M 94-011

3y kAw

60 deqg.

7.718E+01(
1.299E+02(
1.719E+01(
2.782E+00(
1,480E+00(
9.B84E-0L1{
9.380E-01{
5.824E-Q1({
2.703E-01¢
2,693E-01{

3.53BE-01{
2.374E-0L1{
1.503E-01¢

kkkkkhkkk (
khhkkhkk |
*hkkkkwkk |
hhhkkhkk |
hhkkkkkkk
kkkkkhhu |
hhkkkkhk [

6.718E-01)
9.,454E-01)
3.158E-01)
1.246E-01)
9.1008-02)
7.394E-02)
7.265E-02)
5.804E-02)
3.923E-02)
3 .861E-02)

4.470E-02)
3.688E-02)
2.969E-02)

o v d d ok ok & )
gk ded ok ok ok ok
Thkkkkkxk
dr g dr ke ko odr K
kkkkdkk kK
LES S LS &4
dge ke ok ok ok

it et et St et e

DDX

(error) in [mb/MeVesr]

70 deg.

.9DRE+00(
L465E+00(
L911E+00 (
LB15E+00 (
.D85E+D0{
LATYE-01 1
.381E-01¢
.206E-01{
.508E-01{
L4B6E-0L1(

WW s DR W

2.823E-01(
2.168E-01{
2.245E-01¢(
&k ok ok ok ke ok ok (
hhkhkkthkx (
ok de gk de ke ke (
hhkkkkdn |
hhhkkhhk |
khkkdkku
hhhkkkhw

— 28 J—

2.564E-01)
1,527E-01)
1.130E-01)
1.054E-01)
8.522E-02)
7.448E-02)
6.542E-02)
5,354E-02)
4.965E-02})
4.911E-02)

4.333E-02)
3.876E-02)
3.995E-02)

kEkkkhkkk )
e ok ok ke ke
kkkhkkkk
ddkokdokkok
kkkkk ok ok
*dk ok kkxk
Ak kR ke ke

et et et

EE X ]

80 deg.
1.563E+00( 1.149E-01)
1.311E+00{ 1.068E-01)
9.108E-01( 8.838E-02)
8.255E-01( 8.507E-02)
5.7978E-01{ 7.030E-02)
6.208E-01( 7.31%E-02)
4.458E-01( 6.181E-02)
3.853E-01( 5.804E-02)
2.524E-01{ 4.736E-02}
1.551E-01( 3.722E-02)
1.284E-01( 3.392E-D2)
1.643E-01( 3.630E-02)
1.276E-01( 3.224E-02)

LES L RS 2]
ok ok ok ok
kkkokhkkx
*okhkk ok kK
dkdhokkkk
hhkhkhkkkdkk
e ik dr %k ok %k kX

e

*ok ok ok ok ok k& )
Fhk ok kdkk
LES S S S XS]
PSR E LSS 213
hkhkhkkkhdh
kkkkhkkkk
ok o dr % ki

e et St et et



<<

160 (p,p'x)
BEp' (MeV)
3.0 -- 3.
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.e -- 3.7
3.7 -- 3.8
3.8 -- 3.8
3.9 -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4,3 -~ 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -~ 5.1
5,1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- 5.5
5.5 -- 5.6
5.6 -- 5.7
5.7 -~ 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6. ~- 6.2
6.2 -- 8.3
6.3 -- 6.4
6.4 -- 6.5
6.5 -- 6.6
6.6 -- 6.7
6.7 -- 6.8
6.8 -~ 6.9
6.5 -- 7.0
7.0 -- 7.1
7.1 -- 7.2
7.2 -- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.8
7.6 -- 7.7
4.7 -- 7.8
7.8 -- 7.9
7.9 -- 8.0¢

Ep =

14 MeV

JAERI-M 94-011

3> hkk

S0 deg.

31.693E-01(
3.898E-01(
7.703E-01(
9.617E-01 (
9.872E-01¢
8.669E-01(
7.352E-01¢(
5.450E-01 (
1.102E+00¢{
1.474E+0L1{

2.055E+01 (
2.519E+00(
4 .771E-DL (
4.994E-02 (
4.522E-01¢
3.724E-01{
3,195E-011
3.267E-011¢
3.241E-01(
4.444E-01¢

3.083E-01{
2.476E-01¢{
2.089E-01{
3.768E-01(
3.070E-0L(
1.808E+00(
1.708E+01{
1.175E+01{
5.132E+00(
2.909E+00(

4.447E-01(
4.151E-01(
2.916E-01(
2.581E-01(
9 _.688BE-01{
1.895E+01 (
3.435E+C1{
5.851E+00{
6.409E-011{
4.814E-01¢

2.952E-011
2,976E-01(
31.110E-01¢(
2.425E-01¢
2.973E-01(
3.144E-01¢
3.142E-01(
2.658E-01(
2.731B-01{
1.701E-01(

5.112E-02)
5, 108E-02)
7.477TE-02)
8.353E-02)
8.4838-02)
7.868E-02}
7.246E-02)
6.190E-02})
8.9508-02)
3.2778-01)

3.745E-01)
1.277E-01)
5.699E-02)
5.936E-02)
5.619E-02})
5.170E-02)
4.666E-02)
4.856E-02)
4,.643E-02)
5.711E-02)

4.6B2E-02)
4.221E-02}
3.855E-02)
5.209E-02)
4.663E-02)
1.175E-01)
3,5658E-01)
2.927E-01}
1.878E-01)
1.,385E-01)

5.671E-02)
5.510E-02)}
4.427E-02)
4.279E-02)
8.467E-02)
3,699E-01)
4.857E-01)
1.968E-01)
6.646E-02})
5.808E-02)

4.584E-02)
4,571E-02)
4.674E-02)
4.165E-02}
4.526E-02)
4.738E-02)
4.758E-02)
4,381E-02)
4.379E-02)
3,449E-02)

DDX (error)

in [mb/MeVesr]

100 deg.

3.636E-01(
3.973E-01(
5.232E-01(
7.007E-0L(
5.197E-C1{
6.6898-01(
5.682E-01{
6.906E+00(
3.045E+0L
9 .526E+00(

8.177E-01(
4.798E-01(
4.2308-01 (
3,836E-01{
3.126E-CL{
3.250E-01¢
3.104E-011{
2.6248-01¢
2.542E-01(
2.564E-01{

2.326E-01(
3.483E-01(
2,.807E-01¢(
1,116E+00(
1.4268+01 (
1.602E+01(
4.905E+00{
3.709E+00{
5.736E-01{
2.683E-01(

2.208E-01(
1.829E-01¢(
6.548E-01
L.721E+01(
3.202E+01 (
4. DLOE+00(
4.892E-01 (
3.342E-01(
2.818E-01{
2.669E-01 (

2.094E-01(
1.790E-01{
1.324E-01(
2.015E-01(
2,439E-01¢{
2.531E-01¢
2.256E-01(
1.93C0E-01(
1.4188-01(
1.706E-01{

—_ 29 —_—

5.6188-032)
5.914E-02)
6.871E-02)
7.854E-02)
6.653E-02)
7 .5%8E-02)
7.035E-02)
2.555E-01)
5.193E-01)
2.811E-01)

8.245E-02)
6.720E-02)
%.885E-02}
5.734E-02)
5.276E-02)
5,123E-02)
5.183E-02)
4 .820E-02)
4.735E-02}
4.779E-02}

4.483E-02)
5.847E-02)
4.87BE-02)
1.0328-01)
31,781E-01)
31.884E-01})
2.035E-D1)
1.710E-01)
7.117E-02)
4.972E-02}

4.421E-02)
3.811E-02)
7.832E-02)
3.934E-01)
5.238E-01)
1.778B-01)
6.303E-02)
5.450E-02)
4.861E-02)
4.785E-02)

4.194E-02)
3.899EF-02)
3.362E-02)
4.346E-02)
4,560E-02)
4.684E-02)
4.406E-02)
4.148E-02)
3.554E-02)
3,948E-02)

e de &

110 degq.

6.948E-01(
6.374E-01(
9.5158-01(
9.084E-01{
7.977E-QL (
1.899E+00(
2.094E+01 {
2.690E+01 ¢
3.716E+00(
1.114E+00(

7.625E-01(
6.694E-01(
4.558E-01(
4.163E-01¢(
4.488E-01(
4.088E-0i{
3.890E-01 (
3.302E-01(
2.661E-01(
2.709E-01(

3.435E-01¢(
6.341E-01¢(
9.431E+00(
2.156E+01(
6.376E+00(
5.6008+00 (
1.123E+00(
5.367E-01(
3.637E-01(
3.649E-01(

5.052E-01(
1.079E+01¢{
3.167E+01(
8.437E+00(
1.C0SE+00{
6.S83E-01{
4.251E-01¢
3.371E-01{
3.010E-01{
2.950E-01(

2.517E-01¢
1.574E-01(
2.298E-01(
2.266E-01(
1.838E-01{
1.355E-01(
1.865E-01(
1.175E-01¢{
7.797B-02¢(
L1.620E-01

7.468BE-02)
7.046E-02)
B8.8558-02)
8.444E-02])
8.029E-02)
1,2B4E-01)
4.211E-01)
4.651E-0L)
1.698E-01)
9.611E-02)

7.792E-02)
7.472E-02)
5.995E-02)
5. 770E-02)
6.041E-02)
S.713E-02)
5.572E-02)
5.163E-02)
4.592E-02)
4.551E-02)

5.306E-02)
7.302E-02}
2.938E-01)
4.3478-01)
2.257E-01)
2.068E-01)
9.164E-02)
6.563E-02)
5.397E-02)
5.493E-02)

6.553E-02)
2.989E-01)
5.040E-01)
2.550E-01)
8.749E-02)
7.288E-02)
5.810E-02}
S.240E-02)
4.849E-02)
4 .502E-02)

4.433E-02}
3.605E-02})
4.322E-02)
4.283E-02)
3.751E-02)
3.1368-02)
3.853E-02)
3.049E-02)
2.428E-02)
3.564E-02)



¢ 160(p,p'x)
Ep! (MeV)
a.0 -- 8.1
g.1 -- 8.2
g.2 -- 8.3
8.3 -- 8.4
8.4 -- 8.5
g.5 -- B.6
8.6 -- B.7
8.7 -- 8.8
g.8 -- 8.9
g.9 -- 9.0
9.0 -- 9.1
9,1 -- 9.2
5,2 -- 9.3
9.3 -- 5.4
9.4 -- 9.5
9,5 -- 9.6
9.6 -- 9.7
g.7 -- 5.8
9.8 -- 9.9
9.9 -- 10.0
10.0 -- 10.%1
10.1 -- 10.2
10.2 -- 10.3
10.3 -- 10.4
ip.4 -- 10.5
10.5 -- 10.6
10.6 -- 1l0.7
10.7 -- 10.8
10.8 -- 10.8
ip.9 -- 11.0
1..0 -- 11.1
1r.1 -- 11.2
11.2 -- 11.3
11.3 -- 11.4
11.4 -- 11.5
11.5 -- 11.6
11.6 -~ 11.7
11.7 -- 11.8
1:.8 -- 11.9
11.9 -- 12.0
12.0 -- 12.1
12.1 -- 12.2
12.2 -- 12.3
12.3 -- 12.4
12.4 -- 12.5
12.5 -- 12.6
12.6 -- 12.7
12.7 -- 12.8
12.8 -- 12.9
12.9 -- 13.0

Ep = 14 MeV

JAERI-M 94-011

5y kkk

90 deg.

3.325E-01(
2.421E-01(
2.198E-01(
2.278E-01(
1.440E-01¢(
1.892E-0L(
1.748E-0L1{
1.990E-01(
1.446E-01(
1.899E-01(

1.556E-011(
1.825E-01(
1,526E-01(
1.303E-01{
7.660E-02(
6.402E-02(
1.435E-01(
1.824E-01(
1.769E-01(
1.565E-01(

1.545E-01(
2.208E-01(
2.21BE-01(
1.655E-01(
3.814E-01/{
3.646E-01(
2.382E-01(
1.459E-01(
1.2589E-01(
1.996E-01(

1.881E-01{
1.533E-61{
2.140BE-01{
2.436E-01(
3.435E-01(
3,352E-01(
3.994E-01{
5.564E-0L1/{
7.204E-01¢
6.427E-01(

7.552E-01(
1.922E+00{
6.301E+01(
2.812E+02{
8.465E+01{
4.903E+00/(
1.827E+00(
1.054E+00(
6.7B8E-01(
5.875E-01(

4,B71E-02)
4.208E-02)
4 .035E-02)
4.111E-02)
3.277E-02}
3.730E-02)
3.552E-02)
3.755E-02)
3.189E-02)
3.635E-02)

3.307E-02}
3.687E-02)
3.338E-02)
3.072E-02)
2.325E-02)
2.205E-02)
3.203E-02)
3.598E-02)
3.626E-02)
3.380E-02)

3._375E-02)
4,064E-02)
4.D00E-02)
3.443E-02)
5.331E-02)
5.200E-02)
4.119E-02)
3.186E-02)
3.039E-02}
3.869E-02)

3.694E-02)
3.311E-02)
3_B74E-02)
4.255E-02)
5.001E-02)
5.095E-02)
5.343E-02)
6.356E-02)
7.160E-02)
6.898E-02)

7 .374E-02}
1.191E-01)
7.423E-01)
1.615E+00)
7 .700E-01)
1.853E-01}
1.150E-01}
8.715E-02)
6.966E-02)
6.443E-02)

DDX - (error) in [nb/Mevesr]

100 deg.

1.596E-01{
1.454E-01(
1.567E-01{
1.189E-D1{
1.158E-01(
8.436E-02(
9. 144K-02(
1.4108-01¢
1.037E-01(
1.173E-01(

1.136E-01¢
1.249E-01(
7.111E-02(
1.442E-01¢
1.258E-01(
1.109E-01(
1.687E-01(
1.062E-01¢(
1.212E-01¢
1.4599E-0L(

1.330E-01(
1.696E-01{
2.708E-01(
1.920E-01{
2.249E-01(
1.2578E-01(
1.251E-01(
1.S08BE-01{
1.629E-01{
2.42BE-01(

1.613E-011{
1.167E-01(
1.846E-01(
3.382E-01(
6.376B-01(
6.879E-01¢(
5.721E-01{
5.268E-011{
g8.730E-01(
1.8008+01(

1.892E+02(
1,357E+02(
8.024E+00(
1.527E+00(
8.306E-01(
5.567E-01{
3.663E-01(
2.685E-01{
3.069E-01{
2.2158-01(

3.7208-02}
3.587E-02)
3.6%0E-02)
31,161E-02)
3.2198-02)
2.683E-02}
2,.814E-02}
3.611E-02}
3.171E-02}
3.265E-02)

3.218E-02)
3.273E-02)
2.442E-02}
3,679E-02)
3.3458-02)
3.199E-02)
3.933E-02)
3.063E-02)
3,.225E-02)
31.645E-02)

3.421E-02}
31.914E-02)
4.933E-02)
4.049E-02)
4.513E-02)
3.244E-02)
3 _36BE-02}
3.600E-02)
3_.917E-02}
4 .655E-02)

3.733E-02)
3.196E-02)
4.078E-02)
5.439E-02}
7.531E-02)
7 .660E-02)
7.053E-02)
6.B04E-02)
4,7328-02)
4.160E-01)

1.354E+00)
1.G87E+00)
2.603E-01)
1,149E-01)
8.626E-02)
7 .0S0E-02}
5.797E-02)
4.847E-02)
5.141E-02)
4.361E-02)

¥ *k

110 deg.

9.278E-02(
1.1458-01¢(
1.123E-01¢
9 ,547E-02{
1.031E-0L{
9.460E-02(
1.081E-01¢
5.341E-02{
8.439E-02(
8.986E-02(

1.093E-01(
9.024E-02{
1.157E-01(
1.091E-01¢(
8.877E-02(
1.603E-01(
9_.335E-02(
1.0278-01¢(
1.325E-01(
1.137E-01¢

2.435E-01(
1.284E-01(
1.194E-01(
1.050E-01{
1.145E-01¢
1.586E-0L (
1.467E-0L(
1.022E-01(
1.845E-01(
1.386E-01(

2.2818-01(
3,.189E-01{
4.287E-01¢
4.539E-01(
4 _882E-01{
4.940E-01(
1.0B2E+00({
4.038E+01¢
1.582E+02 ¢
4.733E+0L(

4 .533E+00(
2.318E+00(
1.351E+00¢{
9 .356E-01{
7.314E-01{
5.490E-01(
4.07%E-01¢
2.138E-01{
3.348E-01
2.326E-0L(

2
3
2
2
2
2
2
1
2
2

3
2
3
2
2
3
2
2
3
2

[PTIRVCR ST VSRR VRN PYRE X I VRS PR )

D H LM R RN

W UT s T o~ 0o e

,784E-02)
L062E-02)
.947E-02)
.666E-02)
.855E-02})
L679E-02}
.916E-02)
_918E-02)
L491E-02)
.645E-02)

_D72E-02)
.611E-02)
.165E~02)
.B43E-02)
CT54E-02)
.527E-02)
_657E-02)
.713E-02)
.226E-02)
.960E-02)

L426E-02)
L172E-02)
.014E-02)
L950E-02)
.001E-02}
.576E-{2)
.461E-02)
L760E-02)
.863E-02)
L132E-02)

.228E-02)
L925E-02)
.792E-02)
.003E-02)
L178E-02)
.213E-02)
L277E-02)
.738E-01}
.190E+00)
L440E-01)

.872E-01)
.342E-01)
.0l8E-01)
.625E-02}
.615E-02)
.527E-02)
LESTE-02)
.019E-02)
L1I1E-02)
L325E-02)



<<

160{p,p'x)
Ep' (MeV)

-- 13.1
-- 13.2
-~ 13.3
-- 13.4
-- 13.5
13.6
-- 13.7
-- 13.8
-- 13.9
-- 14.0

WU Wb O
1]
1

-- 14,1
-- 14.2
-- 14.3
-- 14.4
-- 14.5
14.6
-- 147
-- 14.8
-- 14.8
-- 15.0

WOTAWBWNRMO
]
\

Ep = 14 MeV

JAERI-M 94-0I1

By hkk

90 deqg.

4.896E-01{
2_.BB9E-01(
2.198E-01({
2.064E-01{
1.427E-01(
1.336E-01{
9.962E-02{
1.165E-01(
1.141E-01¢(
1.058E-01(

5.033E-02{
5.2B1E-02{
4.070E-02¢
ek o e e
dokok ok ok kok ok
dokodeok ko ke
hkkkkkhk
deddedk ok &
dekkdkdedekk
dokokok Ak

5.937E-02)
4.631E-02)
4,004E-02)
3.866E-02)
3.170E-02}
3.324B-02)
2.706E-02)
2.899E-02)
2.842E-02)
2,833E-02)

1.862E-02)
1.943E-02)
1.814E-02)
ek ok k ok hdkk
dEkkkhkhtk
FE 23 2 X 2 &1
EETEELE T ]
g g v de ke ok ok
dedkdkikkk
o de % ok i e ook

DoX {error} in [mb/MeVesr]

100 deg.

1.274E-01¢{
1.482E-01¢(
1.009E-0L(
7.736E-021
5.766E-02(
3.613E-02(
3.520E-02(
2.946E-02(
3.773E-02(
1.600E-02{

2.178E-02(

- 8.350E-03(

1.562E-02¢{

*dkkkkhkk
e ek e e %k Kk
d ok kdk ok ok
*kkhhkk k&
kkkhkkkk
Fkokkokkkk
d ok ok ok ok ok okok

3.343E-02)
3.785E-02)
3.044E-52)
2,.609E-02)
2.150E-02}
1.857E-02)
1.695E-02)
1.459E-02)
1.791E-02})
1.025E-02)

1.3408-02)
7.750E-03)

1.261E-02}
AkkkRkhE )

kEhkKhkk )
kkEkkkhk+ )
dhokhokkkdk )
dehkkhokkk )
dhkkhkhkk }
kkhkkhkkk )

EE S 4
110 deg.
1.881E-01{ 3.864E-02)
1.521E-01{ 3.406E-02)
1.652E-01( 3.497E-02)
1.360E-01( 3.241E-02)
6.627E-02{ 2.272E-02}
6.954E-02{ 2.269E-02)
7.28B4E-02( 2.450E-02}
6.742E-02( 2.387E-02)
4.635E-02( 1.838E-02)
4.457E-02( 1.876E-02)
2.678E-02( 1.306E-02)
1.339E-02( 9.230E-03)
0.000E+00( 0.000E+00)

kkdkkdkddk
* ik kdkhokkk
*k ok kkk ok
ik dkdkk
kI kkkkk
d ke ok e W
% de drde ok okok ok

EX T2 22
% Je ok ok %k
kkkkkhkk
khkkkkktk
kdkkhdk ok
L2 22 =2 223

kdkkhkhkk



<<

160(p,p'x)
Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.6 -- 3.7
3.7 -- 3.8
3.8 -- 3.9
3.9 -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5,3
5.3 -- 5.4
5.4 -- 5.5
5.5 -- 5.6
5.6 -- 5.7
5.7 -~ 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -- 6.5
6.5 -- 6.6
6.6 -~ 6.7
6.7 -- 6.8
6.8 -~ 6.9
6.9 -- 7.0
7.0 -~ 7.1
7.1 -- 7.2
7.2 -- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.8 -~ 7.8
7.6 -- 7.7
7.7 -- 7.8
7.8 -~ 7.9
7.9 -~ 8.0

Fp = 14 MeV

JAERI-M 94-011

3y kk*

120 deg.

7.912E-0L(
1.038E+00(
1.077E+00{
9.721E-01(
S.673E+0C{
3.117E+01 (
1.361B+C1¢{
1.679E+C0{
8.735E-01¢
6.408E-01(

5.504E-01 (
5.467E-01
5.199E-01{
3.970E-01(
4.214B-01(
3,137E-01¢(
3.43%9E-01(
3.558E-0L1(
3.193E-01(
31.762E-01(

3.98%E+00{
2.245E+01
1.041E+01{
6.864E+00{
2.476E+00 ¢
5,634E-0L1{
4.383E-01(
3.110E-C1{
4,.440E-01¢
5.436E+00{

31.045E+01(
1.521E+01{
2.106E+00(
8.928E-01{
4.933B-01¢
3.576E-01{
2.625E-01(
1.952E-0){
2.185E-01{
2.251E-01{

2.503E-61(
2.156E-01(
1.830E-01{
1.507E-01(
1.362E-01(
1,120E-01(
1.234E-01(
1.029E-01(
1.174E-01 (
8.370E-02(

7.6398-02)
8.622E-02)
8.928E-02)
8.349E-02)
2.100E-01)
4.809E-01)
3.086E-01)
1.082E-01)
7 .959E-02}
6.642E-02)

6.3562E-02)
6.326E-02)
6.2918-02)
5.238E-02)
5.420E-02)
4.576E-02)
4.929E-02)
4.966E-02)
4.843E-02}
5.230E-02)

1.797E-01)
4.267E-01)
2.780E-0L1)
2.166E-01)
1.274E-01)
6.223E-02)
5.611E-02)
4.678E-02)
5 _691E-02})
2.025E-01)

4 .653B-01)
3.254E-01)
1.190E-01)
7.763E-02)
5.891E-02)
5.044E-02)
4.203E-02)
3.597E-02)
3.765E-02)
4 .005E-02)

4.2818-02)
3.941E-02)
3.425E-02)
3.122E-02)
2.998E-02)
2.727E-02)
2,B835E-02)
2.780E-02)
2,74CE-02)
2.263E-02)

DX {error) in [mwb/MeVesr]

130 deg.

9.145E-0L1{
7.687E-01(
8.730E-01{
7 .865E+00{
2.995E+0L{
9.895E+00(
1.124BE+00(
§.738E-01¢(
5.026E-0L1(
3.719E-01(

4.201E-01(
3.104E-01(
3.671E-01(
3.371E-01(
3.756E-01(
2.146E-01{
2.936E-011(
1.916E-01(
4,407E-01(
9,543E+00(

2.050E+01(
7 .382E+00{
6.172B+00{
1.342E+00(
4 .551E-D1{
3.531E-01(
3.235E-01({
8.928E-01(
1.610E+0L{
Z.869E+01 (

6.235E+00(
1.048E+00{
5.306E-01{
3.912E-01(
3.009E-01({
2.572E-01(
2.253E-0L(
2.646E-01(
1.968E-01{
1.247E-01(

1.736E-01(
1.2298-01(
1.312E-01(
5.2438-02(
6.995E-02 (
1.084E-01(
1.232E-01¢
9.111E-02(
5.061E-02(
5,928E-02(

P 32 —

7.840E-02)
7.174E-02)
7.805E-02)
2,390E-01)
4.531E-01)
2.5208-01)
8.487E-02)
6.762E-02)
5.749E-02)
4 .870E-02)

5.171E-02)
4.434E-02)
4,927E-02)
4.616E-02)
4.993E-02)
3.637E-02)
4.485E-02})
3.504E-02}
5.525E-02)
2.695E-01)

31.85%E-01)
2.208E-01})
1.960E-01)
9.061E-02)
5.433E-02)
4.761E-02)
4.598E-02)
7 .950E-02)
3.289E-01)
4.347E-01)

1.992E-01)
8.291E-02}
5.848E-02)
4.933E-02)
4.,404E-02)
4.016E-02)
3.866E-02)
4.003E-02)
3.498E-02)
2.B46E-02)

3.334E-02)
2.596E-02)
2.975E-02)
1.820E-02)
2.126E-02)
2.697E-02)
2.826E-02)
2.282E-02}
1.725E-02})
1.825E-02}

dr ok

140 deg.

7.722E-02.(
6.784E-01(
6.032E+00(
2.376E+01(
8.191E+00(
1.128E+00(
6.614E-0L{
4.568E-01{
3.845E-01(
3,438E-01(

3.838E-01{
3.%89E-01(
2.374E-01¢(
3.002E-01(
2.783E-01(
2.727E-01(
2.359E-011{
6.620E-01(
1.084E+01{
1.705E+0L(

7.797E+00 (
6.541E+00(
9.61%E-01(
5.305E-01{
3.067E-0L1(
2.617E-01(
1.975E+00(
2.1608+01(
2.530E+01 (
4.837E+00(

8.888E-01(
7.786E-01(
3,910E-01(
2.761E-01{
2.514E-01{
2,418E-01(
2.8iC0E-01{
1.642E-01¢
1.389E-01{
1.723E-01¢{

6.773E-02(
1.488E-011{
1.251E-01(
1.077E-01(
5. 277E-02(
1.136E-01({
1.215E-01¢
5.078E-02(
9.754E-02¢(
1.093E-0L1(

6.346E-02)
6.051E-02)
1.857E-01)
3.589E-01)
2.056E-01)
7.692E-02)
6.016E-02)
4.874E-02)
4.504E-02)
4.270E-02}

4.5148-02)
4.412E-02)
3.5458-02)
3.999E-02)
3.871E-02)
3,850E-02)
3_.602E-02}
6.172E-02)
2.568E-01)
3.101E-Q1)

2.017E-C1)
1.820E-01)
6.923E-02)
5.390E-02)
4.027E-02)
3.717E-02)
1.042E-01)
3.382E-01)
3.643E-01)
1.594E-01)

6.730E-02)
6.375E-02)
4.583E-02)
3.862E-02)
3.749E-02)
3.585E-02})
3.884E-02)
2.95C0E-02)
2.673E-02)
2.950E-02)

1.899E-02)
2.935E-02)
2.8708-02)
2.341E-02)
2.250E-02)
2.434E-02)
2,521E-02}
2,258E-02)
2.323E-02)
2.492E-02)



<< 160(p,p'x)

EPI

'
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0O 0Y 05 00 0D €0 00 00 00 GO
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WWOOYYWwwWwow
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13.4 --
10.5 --
10.6 --
10.7 --
i0.8 --
10.9 --

11.0 --
11.L --
11.2 --
11.3 --
1l.4 --
1.5 --
11.6 -~
1.7 --
li.8 --
11.9 --

12.0 --
12.1 --
12.2 --
12.3 --
12.4 --
12,5 --
12.6 --

12.8 --
12.9 --

(Mev}

... . .
[T I BRI R 5 I SN N

DowommwoEwmwo
. . P

{523
QUWWOWUWWYWY W
Vo~ b Wi

Bt e e
oooo
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18.5
10.6
10.7
10.8
10.9
11.0

11.1
11.2
11.3
11.4
11.5
11.6
1.7
11.8
11.9
12.0

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
12.0

Ep = 14 Mev

JAERI-M 894-011

Sy kkk

120 deg.

5.354E-02(
7.27T7E-02(
7.829E-02(
8.759E-02(
5.897E-02(
5.909E-02(
1.032E-01{
1.178E-01{
8.432E-02(
5.667E-02{

6.627E-02(
6.988E-02(
B8.404E-02{
1.048E-01(
1.106E-01{
5.090E-02{
1.375E-01/{
1.391E-01{
9.466E-02{
8.154E-02

9.943E-02 (
1.090B-0% (
1.136E-01(
1.265E-0L{
3.909E-02¢{
8.022E-02(
1.569E-01¢
2.055E-01(
2.533E-01{
3.230E-01(

3.286E-01(
3.2308-61(
2.413E-01(
3.575E-01(
3.575E+0G{
6.937E+0L{
9 .638E+01 (
1.273E+01 ¢
2.728E+00(
1.570E+00{

9.022E-01{
7.1478-01{
5.324E-01{
4.994E-01{
3,929E-01(
3.740E-01(
2.648E-01{
2.113E-01(
1.329E-01(
1.269E-01(

1.836E-02}
2.159E-02}
2.226E-02)
2.3978-02)
2.022E-02)
1.892E-032)
2.684E-02)
2.869E-02)
2.414E-02)
1.881E-02)

2,010E-02)
2.0B2E-02)
2.390E-02)
2.652E-02)
2.7%13E-02)
1.986E-02)
2.870E-02)
3.0018-02)
2,284E-02)
2.440E-02)

2.692E-02)
2.711E-02)
2.624E-02)
2.969E-02)
1.433E-02)
2.240E-02)
3.210E-02}
3.603E-02)
4.084E-02)
4.577E-02)

4.652E-02)
4.446E-02)
4.008E-02})
4.8548-02}
1.580E-01)
7.537E-01)
1.056E+00)
2.996E-01)
1.316E-01)
1.000E-01)

7 .570E-02)
6.756E-02)
5.904E-02)
5.679E-02)
5.001E-Q2)
5.030E-02)
4.008E-02)
3.672E-02)
2.963E-02)
2.777E-02)

DDX (error) in [mb/MeVesr]

130 deg.

2.588E-02(
5,.614E-02(
5.606E-02(
8.042E-02(
4.866E-02(
5.907E-02(
2.965E-02(
5.218E-02{
6.853E-02(
1.026E-01(

7.738E-02(
5.161E-02(
1.126E-01(
5.205E-02(
7.442E-02(
1.173E-01(
8.355E-02(
&.182E-02(
9.740E-02{
4.673E-02(

1.038E-01¢(
5.848E-02(
6.810B-02(
7.784E-02(
7 .658E-02(
1.512B-01(
2.202E-01(
1.764E-01(
2.912E-01(
1.429E-01(

2.B89E-01(
3,139E-01(
5.4786E+00(
7.018E+01(
7.035E+01(
7.782E+00(
2.000E+00{
1.058E+00{
7.008E-01¢
5.076E-01¢

3.501E-01(
3.338E-0L1(
2.242E-01(
2.013E-01(
1.571E-01(
1.742E-01¢(
1.032E-01¢
1.034E-01(
1.112E-01{
7.087E-02{(

— 33 J—

1.215E-02}
1.717E-02}
1.714E-02)
2.208E-02)}
1.806E-02)
1.833E-02)
1.367E-02)
1.813E-02)
2.112E-02)
2.490E-02)

2.257E-02)
1.790E-02)
2.661E-02)
1.663E-02}
2,013E-02}
2.666E-02)
2.2338-02)
1.981E-02)
2.383E-02)
1.691E-02)

2.458E-02)
1.797E-02)
2.075E-02)
2.1E58E-02)
2.091E-02)
3.0768-02)
3.791E-02)
1.206E-02)
4.369E-02)
2.972E-Q2)

4.201E-02)
4_.386E-02}
1.907E-01}
7.176E-01)
8.071E-01)
2.158E-01)
1.104E-01)
2.037E-02)
6.486E-02)
5.571E-02)

4.518E-02)
4.593E-D2)
3.644E-02)
3.412E-02)
3.047E-02)
3.279E-02)
2.440E-02)
2.480E-02)
2,.615E-02}
2.005E-02)

* ¥k %

140 deg.

5.300E-02{
5.435E-02{
6.910B-02{
6.283E-02{
7.333E-02¢(
2.291E-02(
4.650E-02(
6.265E-02{
5.407E-02(
4.457E-02(

5.693E-02(
8.1018-02{
7.796E-02(
1.327B-01¢
8.01SE-02{
5,702E-02(
4.399E-02(
8.906E-02{
7.392E-02(
4.928E-02(

6.524E-02(
1.021E-01¢{
7.482E-02(
1.243E-011
2.095B-01(
1.517E-01¢
1.721E-01¢
2.052E-01{
2.325E-01(
1.825E-01(

1.605E+00{
4.331E+0L(
G .369E+0L(
1.6258+01 (
2.783E+00(
1,479E+G0{
9.263E-01{
6.369E-0Q1 ¢
5.134E-01(
3.382E-011¢

3.001E-01(
2.769E-01{(
1.520E-01(
1.534E-01¢
1.215E-01(
1.218E-01(
7 .560E-02 (
6.165E-02(
7.366E-02(
4.354E-02 (

1.700E-02)
1.677E-02)
1.98RE-02)
1.892E-02)
2.041E-02)
2.094E-02)
1.56BE-0D2)
1.8338-02)
1.775E-02)
1,518E-02)

1.741E-02}
2.078E-02}
2.051E-02)
2.740E-02)
2.115E-02}
1.76CE-02)
1.489E-02)
2.223E-02)
2.024E-02)
1.634E-02)

1.9128-02)
2.376E-02}
2.072E-02})
2.557E-02}
3.329E-02)
2.823E-02)
2.988E-02)
3.376E-02)
3.581E-02)
3.183E-02)

9.685E-02)
5.115E-01)
7.134E-01)
2.915E-01)
1.221E-01}
8.831E-02)
7.101E-02}
5.786E-02)
5.214E-02)
4.213E-02)

4.090E-02)
3.979E-02)
2.844E-D2)
2.923E-02)
2.503E-02)
2.577E-02)
1.930E-02)
1.806E~02)
1.958E-02)
1,538E-02)



<< 160(p,p'x)

Epl

13.0
13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9

14.0
14.1
14.2
14.3
14.4
14,5
14.6
14.7
14.8
14.9

(MaV)

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9
14.0

14.1
l4a.2
14.3
14.4
14.5
14.8
14.7
14.8
14.8
15.0

fp = 14 MeV

JAERI-M 84-011

3D hkk

120 deqg.

1.590E-01(
8. 717E-02¢
7.9058-02(
5.038E-02(
5.272E-02(
31.994E-02(
5.590E-02 (
7.170E-03(
1.837E-02(
2.568E-02{

1.721E-02(
0.000E+00(
1.104E-02{

LELE LR S B
kokk ok Rk ok (
hkkkEkahk |
dkwkkkkd |
o g ok ok ek ok ke (
hkkdwraxh |
hhkhkakhk |

3,192E-02)
2.313E-02)
2.255E-02)
1.843E-02)
1.825E-02}
1.708E-02}
1.948E-02)
6.130E-03)
1.116E-02)
1.1708-02)

1.079E-02)
0.000E+00)
7 .610E-03)
e Jr o dekok ok ok
khkhkkwk
ddr ok dekk ok ok
dedek gk ok ke
dedr ok dedeok ok
hhkhhhkkkk
*hkhkhd ki

DDX (error) in [mb/MeV=sr]

130 deg.

3.352E-02(
8.577E-02(
3.476E-02(
2.234B-02(
5 .050E- 02 {
3.827E-02(
1.515E-02(
1.516E-02(
1.715E-02(
3.650E-03(

9.840E-031(
1.015E-02{
3.050E-03{
e ok doodok ok ok
dkkhkdkdk
dedod kot ok ke
de vt ook A e
dhkkk kK
dedk ok okohk ko
dedrdk dehok k%

J— 34 J—

1.471E-02)
2.245E-02)
1.401E-D2)
1.036E-02)
2.347E-02)
1.540E-02)
8.530E-03)
8.530E-03)
1.093E-02)
5.350E-03)

7 .870E-03)
7.630E-03}
3.820E-03)

kkkkkkkk )
AhhhhkkE
Ak Kk h kR
Jde et d ok Rk
ook ok kok ok ok
dkhkkhkk*
dede ke gk ok ok

PP

* k4

140 deg.

3.811E-02(
3.430E-02{
2.470E-02(
1.061E-02(
1.898E-02(
1.287E-02(
2.468E-02 (
1.222B-02(
1.050BE-02¢
6.110B-03(

0.CO0E+00(
6.110E-03(
0.CO00E+00(

ook ok ok ek (
kkkkkhhd |
wkxxxkkh |
dkkxkhkh |
kkkkFhokk |
kkxxkxkhk |
LERETE L I

1,363E-02)
1.369E-02)
1.194E-02)
8.010E-03)
1.014E-02)
8.030E-03)
1.125E-02)
8.640E~03)
7.460E- 03}
6.110E-03}

0.000E+00)
6.110E-03)
0.000E+00)
LES S &8 k3 )
ok ok kok %
LR S 2 2 5 8 3]
*hkkkhhhx
Kk ohok ek ok
dx bk Ak ok
whkkhkhkdkhkh



<<

16C (p,p*x)
Ep! (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.6 -- 3.7
3.7 -- 3.8
3.8 -~ 3.9
3.9 -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- 5.5
5.5 -- 5.6
5.6 -~ 5.7
5.7 -- 5.8
5.8 - 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -- 6.5
6.5 -- 6.6
6.6 -~ 6.7
6.7 -- 6.8
6.3 -- 6.9
6.9 -- 7.0
7.0 -- 7.1
7.1 -- 7.2
7.2 -- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.6
7.6 -- 7.7
7.7 -- 7.8
7.8 -~ 7.9
7.9 -- 8.0

Fp = 14 MeV

JAERI-M 94-011

3> Akkk

150 deg.

8.337E-01{
2.955E+00{
1.096E+01
4.523E+00(
8.969E-01(
6.617E-01{
5.463E-01{
5.6847E-01(
4,4838-011(
4.494E-01(

4,3130E-01¢
2.861E-01(
3.463E-01{
3.2058-01i(
3.533E-01¢
2.638E-01{
8.583E-01¢
1.179E+0L1
1.481E+01(
8.407E+00{

6.121E+00(
1.117E+00{
6.080E-01{
5.153E-01(
4.190E-01(
3.151E+80(
2.501E+01(
2.166E+01(
3.875E+00(
1.256E+00(

7 .384E-0L{
5.371E-61(
3.137E-01{
3.727E-01(
3.185E-01(
3.124E-01¢(
2.789E-01(
2.132E-01(
2.133E-01(
9.957E-02(

1.341E-01¢
1.370E~01(
1.223E-01¢
1.054E-0L{
1.167E-0L1{
1.236E-01¢(
1.007E-0L(
5.126E-02(
7.282E-02(
8.75CE-02(

5.926E-02)
1.162E-01)
2.202E-01)
1.375E-01)
6.210E-02}
5.311E-02)
4,848E-02)
4.,982E-02)
4.395E-02)
4.508E-02)

4.256E-02)
3.502E-02)
31.870E-02)
3.782E-02)
3.891E-02)
31.338E-02)
6.375E-02)
2.426E-01)
2.604E-01)
1.881E-01)

1.388E-01)
6.788E-02)
5.104E-02)
4.789E-02)
4.267E-02)
1.199E-0C1)
3.277E-01)
3.036E-01)
1.294E-01}
7.349E-02)

5.676E-02)
4.786E-02)
1.674E-02)
4.020E-02)
3.666E-02)
3.724E-02)
3.5338-02)
3.121E-02}
3.075E-02)
2.134E-02)

2.414E-02)
2.513E-02)
2,330E-02)
2.199E-02)
2,340E-02)
2.385E-02)
2,141E-02)
1.527E-032)
1.809E-02)
2.000E-02}

DDX {error)

in {mb/MeVesr]

Ak



<< 160(p,p'x)
Ep' (MeV)
8.0 -- 8.1
8.1 -- 8.2
g.2 -- 8.3
8.3 -- 8.4
8.4 -- B8.5
B.5 -- 8.6
8.6 -- 8.7
8.7 -- B8.8
8.8 -- 8.3
8.9 -- 8.0
9.0 -- 9.1
9.1 -- 9.2
9.2 -- 9.3
9.3 -- 9.4
9.4 -~ 9.5
9.5 -~ 5.6
9.6 -- 9.7
9.7 -- 9.8
9.8 -- 9.9
9.9 -- 10.0
10.0 -- 10.1
10.1 -- 10.2
ip.2 -- 10.3
10.3 -- 10.4
1.4 -- 10.5
10.5 -- 10.6
10.6 -- 10.7
10.7 -- 10.8
10.8 -- 10.9
ig.9 -- 11.¢
11.0 -- 11.1
11.1 -- 1.2
11.2 -- 11.3
J1.3 -- 11.4
11,4 -- 11.5
11.5 -- 11.6
1r.6 -=- 11.7
1r1.7 -- 11.8
11.8 -~ 11.9
11.9 -- 12.0
12.0 -- 12,1
12.1 -- 12.2
12.2 -- 12.3
12.3 -- 12.4
12.4 -- 12.5
1l2.8 -- 12.6
12.6 -- 12.7
i2.7 -- 12.8
12.8 -- 12.9
12.9 -- 13.0

Ep:

14 MeV

JAERI-M §4-011

3y wkk

150 deg.

5.276E-02(
1.029E-01(
1.093E-01¢
6.235E-02{
B.003E-02(
9.882E-02(
7.088E-02(
6.301E-02¢(
6.797B-02(
4.6998-02(

9.095E-02 (
1.829E-01¢(
1.140E-01(
7.275E-02(
7.626E-02
7.682E-02¢
6.101E-02(
7.276E-02(
7.618E-02(
6.4688-02(

5.645E-02 (
1.228BE-01(
1.720E-01{
2.049E-011
2.061E-01{
2.619E-01(
3,271E-01(
3.059E-01{
4.633E-01(
1.815E+01 (

1.095E+02
4.656E+01(
5.365E+00 {
2.78B2E+00{
1.653E+00(
1.206E+00(
5.097E-01{
5.177E-01{
4.814E-01(
4.597E-01¢

3,060E-01(
2.354E-01¢
2.304E-01(
1.695E-01(
1.206E-01(
8.399E-02(
6.861E-02(
$.428E-02(
5.350E-021{
6.332E-02(

1.613E-02})
2.178E-02)
2.245E-02})
1.675E-02)
1.925E-02)
2.178E-02)
1.820E-02)
1.646E-02)
1.781E-02}
1.492E-02}

2.103E-02)
2.960E-02)
2.327E-02)
1.825E-02)
1.904E-02}
1.927E-02)
1.690E-02)
1.82BE-02}
1.919E-02)
1.750E-02)

1.651E-02)
2.368E-02)
2.801E-02)
3.111E-02)
3.154E-02)
3.516E-02)
3.991E-02)
3.840E-02}
4.723E-02})
3.326E-01)

1.065E+00)
5.302E-01)
1.606E-01)
1.162E-01)
8.806E-02)
7.677E-02)
6.611E-02)
4.944E-02)
4.790E-02)
4.667E-02)

3.784E-02)
3,349E-02)
3.266E-02)}
2.829E-02}
2.336E-02)
2.010E-02)
1.796E-02)
2.134E-02)
1.5938-02)
1.750E-02)

DDX (error)

in [mb/MeVe+sr]

g de



<<

160{p,p'x}

Ep' (MeV)

13.0 -- 13.1
13,1 -- 13.2
13.2 -- 13.3
13.3 -- 13.4
13.4 -- 13.5
13.5 -- 13.86
13.6 -- 13.7
13.7 -- 13.8
13.8 -- 13.9
13.9 -~ 14.0

14.0 -- 14.1
14.1 -- 14.2
14.2 -- 14.3
14.3 -- 14.4
l14.4 -- 14.5
14.5 -- 14.6
14.6 -- 14.7
14.7 -- 14.8
14.8 -- 14.9
14.9 -- 15.0

Ep = 14 MeV

JAERI-M 94-011

Py kkk

150 deq.

2.858BE-02(
4.305E-02{
3.363E-02¢(
4.334E-02{
3.060E-02(
8.560B-023(
1.861E-02(
2.1B9E-02(
2.523E-02{
7.650E-03 (

7 .650E-03 {
1.193B-02{

4.990E-03(
gk ek ok

e i & ok Ak
* de ke K g e ke ke
e 3 & dr % o do ok
hkkkhhkhw
ek dod ok k ok
hhkkkkkk

1.182E-02)
1.434E-02)
1.295E-02)
1.428E-02})
1.189E-02)
6.460E-032)
9.050E-03)
1.009E-02)
1.101E-02)
6.180E-03)

6.180E-03)
7.710E-03)
4.990E~03}

*d ko dok ko
dkdkkkkhhk
khhkkkhkhk
Kkdkkdkkk
*dekk ok ok ok
gk dkhdkkk
ok dc o ok ok de

e S N

DDX (error) in [mb/MeVesr)

& de ke



Appendix 2

<< 160(p,p'x}

Ep' {(MeV)

.
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JAERI-M 84-011

Double differential cross sections of the 1060(p,p'x) reaction at 16 MeV.

Ep:

16 MeV

3> wkw

30 deg.

7.048B-01(
1.461E+00{
3.022E+00(
4.221B+00(
2.524E+00(
6.666E+00(
4.236B+00({
4_.208E+C0{
4.703E+00{
7.538E+00

1.195E+01{
8.561E+00
5.246E+00 (
5.351E+00{
1.432E+01(
1.857E+01(
7 .567E+00 (
4.654E+00(
4.180E+00(
4.183E+00(

3.948E+00(
4.832E+00(
6.625E+00(
6.153E+00(
4.293E+00/{
3.539E+00{
4.362E+00(
1.165E+01¢
1.653E+01(
6.805E+00 (

4 .859E+00 (
3.901E+00(
3.731E+00(
3.337E+00(
3.273E+00(
3.094E+00(
3.457E+00(
9.850E+00 (
1.865E+0L(
6.465E+00(

3.085E+00(
2.768E+00(
2.533E+00{
2.597E+00 {
2.646E+00(
2.492E+00(
2.600E+00{
2.580E+00¢
2.464E+00(
2.541E+0G{

6.562E-02)
9.449E-02)
1.349E-01}
1.604E-0QL)}
2.271E-01)
1.995E-0QL}
1.588E-01)
1.592E-01)
1.675E-0L)
2.136E-01)

2.677E-01)
2.258E-01)
1.762E-01)
1.787E-01}
2.990E-01)
3.356E-01)
2,.139E-0L}
1.675K-01)
1.584E-01)
1.586E-0Ql)

1.530E-01)
1.646E-01)
1.994E-01)
1.914E-Cl)
1.599E-Q1)
1.451E-Q1)
1.610E-01)
2.684E-01)
31.157E-01}
2.007E-01}

1.702E-01)
1.513E-01}
1,.488E-01)
1.417E-01)
1.411E-01)
1,.357E-01}
1.448E-01)
2.488E-01)
31.365E-01)
1.962E-01}

1.355E-01)
1.285E-01)
1.227E-01)
1.251E-01)
1.256E-01)
1.222E-01)
1.247B-01)
1.238E-01)
1,21QE-01)
1.233E-01)

DX (error) in [mb/HeVssr]

40 deg.

7.588E-0L{
9.478E-01{
2.068E+00(
4.708E+00¢(
3.941E+00(
2.194E+00(
2.152E+00(
2.5398+00(
4.950E+00 (
8.122E+00 (

5.810E+00{
3.508E+00{
3.354E+00(
1.403E+01¢{
1.637E+0L(
6.647E+00(
3.028E+00(
2.029E+00¢{
1.865E+00(
1.963E+0¢ (

2.467E+00{
4.167E+00(
3.333E+00(
1.889E+00(
1.852E+Q0(
2.419E+00
1.062E+01{
1.194E+01{
3.572E+00(
2,394E+00¢

1..874E+00(
1.452E+001
1.271E+00¢{
1.205E+00(
1.145E+00¢(
1.690E+00{
1.060E+C1{
1.279E+Q1(
2.729E+C0(
1.155E+00¢(

9.1058-01(
9,611E-01 ¢
9.200E-0Q1
7.868E-01
8.310E-0L(
8.998E-01{
7.233E-01¢
7.63%E-01(
7.155E-01{
6.640E-01(

J— 38 J—

6.687E-02)
7.118E-02)
1.068E-01)
1.606E-01)
1.454E-01)
1.087E-01)
1.079E-01}
1.180B-0L1}
1.657E-01)
2.109E-01)

1.776E-01)
1.382E-01)
1.364E-01)
2.855E-01)
3.012E-01)
1.941E-D1})
1.289E-01)
1.046E-01)
1.001E-01)
1.032E-01)

1.172E-01)
1.503E-01)
1.335E-01)
1.006E-01)}
1.002E-01)
1.156E-01)
2.451E-01)
Z.553E-01)
1.381E-01)
1.131E-01)

1.010E-01)
8.772E-02)
8.191E-02)
8_048E-02)
7.879E-02)
9.744E-02)
2.459E-01)
2.645E-01)
1.205E-01)
7.978E-02)

£.982E-02)
7.152E-02)
7.122E-02)
6.434E-02)
6.661E-02)
6.959E-02)
6.187E-02)
6.353E-02)
6.159E-02)
5.945E-02)

& &k

50 deg.

8.770E-0L1{
1.446E+00{
3.082E+00(
2.296E+00(
1.705E+00 (
1.828E+00(
2.837E+00{
5.428E+00(
6.861E+00{
31.664E+00(

2.370E+00({
5.616E+00 {
1.833E+01(
1.242E+01(
4.809E+00(
2.123E+00(
1.481E+00(
1.473E+00¢(
1.509E+00(
2.742E+00(

3_597E+00(
1.757E+00 ¢
1.489E+00(
1.472E+0Q01(
4.438E+00(
1.273E+0L¢
5.093E+00(
1.820E+00(
1.450E+00(
1.062E+00(

8.937E-01(
B.745E-01{
5.961E-01{
7.186E-01(
5.899E+00(
1.530E+01¢
4.526E+00(
1.103E+00{
6.483E-01(
4.B15E-01(

5.613E-01(
3.189E-01(
3.032E-0L(
4,065E-01(
3.622E-0L{
3.495E-01(
4.168E-011{
2.602E-01(
3.527E-01{
3.144E-01(

7.754BE-02)
9.816E-02)
1.402E-01)
1.209E-01)
1.051E-01)
1.101E-01)
1.370E-01}
1.919E-01)
2.139E-01)
1.567E-0L)

1.245E-01)
1.990E-Q1}
3.628E-01)
2.862E-01)
1,800E-01)
1.184E-01)
g.775E-02)
9.766E-02)
1.001E-01)
1.354E-01)

1.520E-0L)
1.056E-01)
9.858E-02)
9.840E-02)
1.749E-01)
2.907E-01)
1.807E-01})
1.079E-01)
9.561E-02)
8.202E-02)

7.651E-02}
7.421E-02}
6.080E-02)
6.978E-02)
1.983E-01)
3.187E-01)
1.698E-01}
8.364E-02)
6.538E-02)
5.590E-02)

6.228E-02)
4.437E-02)
4_.440BE-02)
5.153E-02)
4.753E-02)
4.751E-02)
5,223E-02}
4.023E-02}
4.819E-02)
4_.484E-02)



<< 160(p,p'x}
Ep' {MeV)
g.0 -- 8.1
8.y -- 8.2
g.2 -- 8.3
8.3 -- 8.4
g.4 -- 8.5
8.5 -- 8.6
8.6 -- 8.7
8.7 -- 8.8
8.8 -- 8.9
g.9 -- 5.0
9.0 -- 9.1
9.1 -- 9.2
9.2 -- 9.3
9.3 -- 5.4
9.4 -- 9.5
9.5 -~ 9.8
9.6 -~ 9.7
9.7 -- 9.8
9.8 -~ 9.9
9.9 -- 10.0
10.0 -- 10.1
16.1 -- 1¢.2
10.2 -- 10.3
10.3 -- 10.4
10.4 -- 10.5
10.5 -- 10.6
10.6 -- 10.7
10.7 -- 10.8
10.8 -- 10.9
10.9 -- 11.G
11.0 -- 11.1
11.1 -- 1.2
11.2 -- 11.3
11.3 -- 11.4
11.4 -- 11.5
11.5 -~ 11.6
11.6 -- 11.7
11.7 -- 11.8
11.8 -- 11.9
11.9 -- 12.0
12.0 -- 12,1
12.1 -- 12.2
12.2 -- 12.3
12.3 -- 12.4
12.4 -- 12.5
12.5 -- 12.6
12.6 -- 12.7
12,7 -- 12.8
12.8 -- 12.9
12.9 -- 13.0

Ep=

16 MeV

JAERI-M 94-011

Dy kk%

30 deg.

2.435E+00(
2.461E+00(
2.432E+00(
2.272E+00(
2.644E+00(
1.096E+01¢
2.103E+01 (
1.318E+01¢
1.993E+01(
5.979E+00(

2.804E+00(
2.362E+00(
2.234E+00{
2.460E+0D (
4.212E+00{
4.048E+01{
8.493E+01¢{
2.080E+01{
4.067E+00 ¢
2_454E+00(

2.31BE+00(
2.285E+00{
1.852E+00(
2.045E+00(
2.002E+00{
2.011E+Q0¢{
1.938E+00{
1.856E+00(
1.7838+00(
1.7C1E+00(

1.782E+00(
1.749E+00(
1.825E+00 ¢
1.722E+00{
1.537E+00 ¢
1.482E+001¢
1.679E+00(
1.434E+00¢(
1.566E+00(
1.578E+00(

1.709E+00{
1.479E+001{
1.237E+00¢(
1.223E+00(
1.3862E+00{
1.252E+00(
1.174E+00(
1.071E+00¢(
1.093E+00(
1.079E+00(

1.20CE-01)
1.210E-01}
1.199E-01)
1.164E-01})
1,261E-01)
2.650E-01)
3.590E-01)
2.8338-01)
3.467E-01)
1.875E-0QL}

1.284E-01)
1.177E-01)
1,146E-01)
1.205E-01)
1.620E-01}
5.05CE-01)
7.348E-01)
3.619E-01)
1.548E-01)
1.213E-01)

1.166E-01)
1.165E-01)
1.058E-01)
1.117E-01)
1.090E-01)
1.090E-01)
1.074E-01)
1.053E-31)
1.018E-01)
1.017E-01)

1,020E-01)
1.016E-01)
1.036E-01)
1.008E-01)
9 ,668E-02)
9.3158-02)
9.958E-02)
9_101E-02)
9.610E-02)
9.618E-02)

1.009E-01}
9.384E-02)
8.609E- 02}
8.443E-02}
8.948E-02)
8.535E-02)
8.360E-02)
7 .954E-02)
B.083E-02)
8.060E-02)

DDX

(errcr)

in [mb/MeVesr]

40 deg.

2.078E-01(
7.188E-01(
6.675E-01{
2.156E+00{
1.453E+01¢(
1,35CE+0L(
1.2908+01(
1.041E+01 (
2.219E+C0{
1.197E+00¢{

1.030E+00(
9.302E-01(

T 1.105E+00(

9.229E+00(
6.832E+0L (
5.051E+0% (
7.613E+00(
2.727E+00(
1.754E+00 (
1.345E+00(

1.194E+00(
8.635E-01(
7 .639E-01(
7.518E-0%(
7.721E-0L1{
7.520E-0L{
6.437E-01¢
5.83BE-01{
5.622E-01(
5,722E-01(

4.9158-01(
3,932E-01(
4.614E-01{
5.250E-0L (
3.588E-01(
3.342E-01 (
4.898BE-01{
3.810E-01¢{
3.276E-01{
3.029E-01{

3.5278-01¢
3.319E-01{
2.851E-01{
3.723E-01(
3.776E-01(
3.530E-01(
2.593E-01{
2.555E-01¢(
3.886E-01¢(
3.119E-01¢(

6.6808-02)
6_.245E-02)
5.998E-02)
1.100E-01)
2.843E-01}
2.726E-01}
2.665E-01)
2.381E-01)
1.085E-01)
8.014E-02)

7.427E-02}
7.118E-02)
7.754E-02)
2,320E-01)
6.157E-01)
5.590E-01)
2.029E-01)
1,2148-01)
9.755E-02)
8.507E-02)

7.941E-02)
6.786E-02)
6.351E-02)
6.335E-02)
6.426E-02)
6.366E-02)
5.908E-02)
5.602E-02)
5.482E-02)
5.512E-02}

5.131E-02})
4.553E-02)
4.969E-02)
5.328E-02}
4.347E-02)
4.118E-02)
5.092E-02)
4 .582E-02)
4 _076E-02)
3.997E-02)

4.472E-02)
4.179E-02)
3,.888E-02)
4 ,435E-02)
4.462E-02)
4,335E-02)
3.626E-02)
3.651E-02)
4.365E-02)
4.127E-02)}

* ok k

50 deg.

3.234E-01¢
9.139E-0L1(
1.176E+01{
1.399E+0L(
9.326E+00{
8.731E+00(
1.615E+00(
9.728E-01(
5.468E-01(
5.158E-01¢

5.579E-01{
7 .4BEE+00{
6.299E+0L1(
4.962E+01(
8.046E+00(
2.275E+00¢
1,392E+00(
1.046E+00¢{
6.966E-01(
6.120E-01{

5.091E-01(
4.583E-01¢
3,818E-01{
3.332E-01¢
2.150E-01¢{
2.617E-0L(
2.553E-01(
2.237E-01(
2.356E-01{
2.193E-01(

1.988E-01¢(
1.356E-011(
1.218E-0L1(
1.543E-01¢
1.637E-01(
1.4B9E-01(
9.640E-02{
1.247E-01{
6.708E-02{
6.755E-02(

1.147E-01(
1.261E-01{
1.028E-01(
8.058E-02(
1.14BE-01{
7.623E-02(
5.583E-02¢{
7 .786E-02{
7.920E-02(
8.314E-02¢

4.5153E-02)
7.817E-02)
2.771E-01)
3.050E-01)
2.481E-01)
2.373E-01)
1.001E-01)
7.974E-02)
5.G45E-02)
5.771E-02)

6.025E-02)
2.332E-01}
6.505E-01}
6.072E-01)
2.271E-01})
1.199E-01}
9.370E-02)
8.185E-02)
6.6899E-02)
6.278E-02)

5.799E-02)
5.545E-02)
4.972E-02)
4.,623E-02})
3.791E-02)
4.033E-02)
4.079E-02)
3.813E-02)
3,.884E-02)
3.767E-02)

3_577E-02)
2.,788E-02)
2.692E-02)
3.141E-02})
3.353E-02)
2.946E-02)
2.45%E-02)
2.737E-02)
2.C83E-02)
1.944E-02)

2.731E-02)
2.B67E-02)
2.615E-02)
2.258E-02)
2.678E-02)
2.111E-G2)
1.900E-02)
2.175E-02)
2.236E-02)
2.428E-02}



<< 160(p,p'x)

Epl

13.0 --
13.1 ~--
13.2 ~-
13.3 --
13.4 --

13.% ~-

13.6 --
13.7 --
13.8 --
13.9 --

14.0 --
14.1 --
14.2 --
14.3 --
14.4 --
14.5 --
14.6 --
14.7 --
14.8 --
14.9 --

15.0 --
15.1 --
15.2 --
15.3 -~
15.4 --
15.5 --
15.6 --
15.7 --
15.8 --
15.9 --

16.0 --
16.1 -~
16.2 --
16.3 -~
l6.4 -~

16.5 --

16.6 -~
16.7 --
16.8 --
16.9 --

(MeV}

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9
14.0

14.1
14.2
14.3
14.4
14.5
14.6
14.7
14.8
14.5
15.0

15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
15.0

l6.1
16.2
16.3
16.4
16.5
l6.6
16.7
16.8
16.9
17.0

JAERI-M 94-011

Ep = 16 MaV  >> **%
30 deg.
1.027E+00( 7.835E-02)
1.103E+00{ 7.990E-D2)
1.133E+00{ 8.289E-02)
1.122E+00( 8.094E-02)
1.137E+00( 8.156E-02)
9.821E-01( 7.545E-02)
1,182E+00{ 8.353E-02)
1.705E+00({ 1.CO06E-01)
2.903E+00( 1.323E-01}
2.302E+00( 1.170E-01)
1.352E+00( 9.000E-D2)
1.191E+00( 8.403E-02)
1.055E+00{ 7.503E-02)
1.243E+00( 8.588E-02)
1.291E+0Q0( 8.759E-02)
1.243E+00( 8.552E-02})
1.355E+00{ 8.335E-02)
1.386E+00( 9.106E-02}
1.536E+00( $.739E-02)
1.830E+00( 1.041E-0Q1)
2.571E+00( 1.243E-01)
3.614E+00( 1.482E-01)
5.148E+00{ 1.749E-01)
4 .947E+00{ 1.714E-01)
5.772E+00( 1.B54E-01)
3.771E+01( 4.953E-01}
7.611E+02( 2.212E+00)
1.647E+03{ 6.494E+00)
3.458E+02( 2.968E+00}
4.180E+01( 5.302E-01}

drdodk ok k ok
kkkhokk Rk
& &k odok ok ok k
¥k dok ko K
khkkkkkk
dok de Ak bk ok
Jok sk kK h kv
ek de ok ko ok
LR S8 & ]
% 4 ok J ok vk ok

LA R A & & 2
Jr ks ko ek
*hkkkhkhkkk
%k & &k ko ke
kkkkhkhkk
ok deodk b kR
* dok ook ok ok A
ot o e ok e ok
kkkdkokdk kK
dokkkhkkkk

DX (error}

in [mb/MeVesr]

40 deg.
2.747E-01( 3.776E-02)
3.285E-01( 4.153E-02)
2.635E-01{ 3.72BE-02}
2.590E-01{ 3.737E-02}
3.154E-01( 4.114E-02)
3.837E-01( 4.574E-02)
6.828E-01{ 6.004E-02)
6.691E-01{ 5.9353E-02)
4.331E-01( 4.741E-02}
3.631E-01( 4,417E-02)
3.131E-01{ 4.041E-02)
3.794E-01( 4.383E-02)
3.195E-01{ 4.084E-02}
4 .052E-01( 4.639E-02})
4 _418E-01( 4.754E-02)
3,462E-01( 4.251E-02)
4.524E-01( 4.889E-02)
4.728E-01( 4.9B0E~02)
5.077E-01( 5.1838-02)
7.948E-01( 6.426E-02)
1.04%E+00{ 7.448E-02)
1.228E+00( 8.080E-02)
1.222E+00{ 8.045E-02)
3.563E+00{ 1.409E-01)
1.010E+02( 7.483E-01)
3.909E+021 2.229E+00)
1.424E+02( 1.484E+00)
1.978E+01{ 3.474E-Cl)
9.,089E+00( 2.228E-01)
5.522E+00( 1.721E-01)

kkkkhkhkk
% %k g d i ok
Fdhohkkkk
hkhkhhkhkhk
kkkkk ki
ket Aok ok g g
*dkokhokkkd
o e e do & e de
hhkkkkkk
Jr % ok ke k&

hkkkkhkk )
KkkkkRkkk )
ok kkhkok )
hkkkkkRhk )
LEEEZ T L
Arkkkrkk )
LR L L L
dakkhok Ko )
ok hhkkEE )
khkkhkkkn )

* %k

50 deg.

L794E-02¢
L773E-02{
L72TE-021
.640E-02{
L953E-01{
.569E-01{
.240E-02(
L947E-02(
L3BEE-01(
LA96E-02{

D SN AD b b DU W0

.409E-02 (
L157E-02(
.525E-02 {
L105E-01 (
L227E-01¢{
L433E-01{
.B46E-01{
L9958E-01(
J794E-01(
L763E-01¢(

[ S S O R )

.4228-01(
LE4SE+00 (
.149E+011(
.388E+01(
9.0BBE+00 (
2.361E+00(
1.348E+00(
1.146E+00(
6.459E-01{
4 .446E-0Q1¢{

b

hhkkkkhkdk
hhkkkdhkhkk
ke e e e ok b
e oy g e e e ke
ok ok ok ok ok ok ok
Ik kkhdk ok
kkkk bk kk
kwrkhkkkhi
s g b ok ok
khkkhkhkhk

e i e T Ry

1.602E-02)
2.479E-02}
1.929E-02)
2.605E-032)
3.375E-02)
3.1S0E-02)
2.474E-02)
2.241E-02)
2.9328-02)
2.081E-02)

1.851E-02)
1.860E-02}
2.023E-02)
2.648E-02)
2.9128-02)
2_859E-02)
3.487E-02)
3.539E-02)
4.132E-02)
3.20%E-02)

5.333E-02)
1.995E-01)
6.40%E-01)
7.789E-01)
2.453E-01)
1.212E-01)
9.193E-02)
8.529E-02)
6.481E-02}
5,290E-02)

dodkok ok od ok
Rk hkkhkk
d ok dokok dok ok
ook e bk
de g deok ek ke ok
LEEREE RS ]
dodeokokoh ok ok ok
Ak hkhkkk &
deod e & ok ko A
ko ok d ok ko ok



<<

16C(p,p'x)
Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.6 -- 3.7
3,7 -- 3.8
3.8 -- 3.9
3.9 -- 4.0
4.0 -- 4.1
4.1 -~ 4.2
4.2 -- 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 ~~ 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -~ 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- 5.5
5.5 -- 5.8
5.6 -- 5.7
5.7 -- 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 ~- 6.4
6.4 -- 6.5
6.5 -~ 6.6
6.6 -~ 6.7
6.7 -- 6.8
6.8 -- £.9
€.9 -- 7.0
7.0 -- 7.1
7.1 -~ 7.2
7.2 -- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -~ T.86
T.6 -- 7.7
7.7 -- 7.8
7.8 -- 7.9
7.9 -- B.C

Ep = 16 MeVv

JAERI-M 84-011

55 kkk

60 deg.

8.378E-01{
1.099E+00{
1.585E+00{
1.680E+00{
1.887E+00(
3.372E+00{
6.417E+00(
5.353E+00(
2.684E+00(
2.967E+00(

1.227E+01¢(
1.732E+01{
7.1899E+00{
3.085E+00(
1.727E+00(
1.396E+00{
1.371E+00(
1.974E+00(
4.097E+00{
2.522E+00(

1.220E+00(
1.010E+00¢
2.470E+00(
1.050E+01 (
6.805E+00(
1.856E+00(
1.546E+00(
1.068E+00(
7 .544E-01{
7.630E-01{

6.657E-01(
6.703E-G1{
4.921E+00{
1.856E+01(
6.697E+00 (
1.297E+00(
8.292E-01¢{
5.559E-01{
4.678E-01(
4,.906E-01(

3.382E-01(
4.713E-01(
4_.172B-01(
4.406E-01(
5.055E-01 (
2.916E-01{
2.777E-0L{
4.600E-01(
3.625B-01{
1.436E+00(

7 .654E-02)
8.912E-02)
1.050E-0Q1)
1.091E-01)
1.148E-GQ1}
1.563E-01)
2.190E-01}
1.9578-01}
1.384E-01)
1.465E-01)

3.030E-01)

3.499E-01) .

2.266E-01}
1.473E-01}
1.101E-01)
9.860E-02)
9.833E-02)
1.187E-01)
1.701E-01}
1.314E-01)

9.238E-02)
8.423E-02)
1.344E-01)
2.735E-01}
2.164E-01)
1.120E-01})
1.0Y7E-01)
8.485E-02)
7.085E-02)
7.150B-02)

6.756E-02)
6.827E-02)
31.93BE-01)
3.651E-01)
2.147E-01})
9.618E-02)
7 .692E-02}
6.144E-02}
5.746E-02)
5.765E-02}

4.,824E-02)
5.780E-02)
5.370E-02)
5.565E-02)
5.889E-02)
4.530E-02)
4.496E-02)
5.731E-02)
4,902E-02)
1.020E-01)

DDX (error)

in [mb/MeVesx)

70 deg.

8.958E-01(
1.004E+00(
1.433E+00(
2.365E+00(
4.968E+00(
6.996E+00{
3.967E+00(
2.456E+00(
5.659E+00{
1.625E+01¢{

1.030E+01{
4.613E+00¢(
2_.104E+00(
1.611E+00¢(
1.488E+00¢(
1.656E+00 ¢
4.189E+00{
4.231E+00{
1.7208+00¢(
1.339E+00(

1.459E+00(
7.187E+00{
7.910E+00{
2,091E+00(
1.715E+00(
1.260E+00(
1.199E+00 (
9.288E-0Y(
7 .656E-01{
6.704E-01(

4.453E+00(
2.08BE+01(
9.998E+00(
1.45%9E+00(
1.007E+00({
5.712E-01(
7.070E-01(
5.502E-01(
5.899E-01(
6.583E-01¢(

4.436E-01(
5.211E-01¢(
5.285E-01 (
4,649E-01(
4,315E-01(
4.,260E-01(
4.6831B-01(
1.498E+00(
1.126E+01 (
1.0L0E+01(

8 .569E-02}
8.995E-02)
1.079E-01)
1.402E-01)
2.038E-01}
2.420E-01}
1.802E-01)
1.408E-01)
2.196E-01)
3.672E-01})

2.883E-01)
1.933E-01)
1.293E-01}
1.133E-01}
1.095E-01)
1.161E-01}
1.840E-01)
1.835E-01}
1.163E-01}
1.046K-01}

1.084E-01)
2.421E-01}
2,489E-01}
1.270E-01}
1.161E-01)
9.821E-02)
9.748E-02)
8.388E-02)
7.685E-02)
7.307E-02})

1.971E-01)
4.212E-D1)
2_823E-01)
1.067E-01)
9_.032E-02)
6.758E-02)
7 .664E-02)
6.718E-02)
6.728E-02}
7.400E-02}

5.987E-02)
6.432E-02)
6.603E-02)
5,974E-02)
5.852E-02)
5.,982E-02)
6.110E-02)
1.103E-01)
2.982E-01)
2.817E-01)

LR

80 deg.

6.675E-01{
1.143E+00(
3.330E+00(
7.336E+00(
5.682E+00(
3.073E+0D(
31 .656E+00{
1.340E+01{
1.110E+01 ¢
4.819E+00 ¢

2.086E+00(
1.531E+00{
1.540E+00{
1.854E+00{
4.636E+00(
S.217E+00(
1.938E+00¢(
1.363E+00{
1.472E+00(
S.506BE+00{

6.813E+00{
2.214E+00{
1.62BE+00{
1.193E+00({
1.022E+C0(
8.374E-0L(
6.953E-01¢
5.834E-Q1{
6.084E+00(
2.415E+01(

9.577E+00 (
1.384E+00(
8.322E-01(
6.817E-01¢(
4.933E-01(
6.107E-01(
4.983E-01¢(
4.145E-01(
6.026E-0L
5.294E-01 (

4.024E-01{
4.173E-01(
2.799E-01{
5.179E-01(
4.963E-01{
2.927E+00(
1.037E+01{
6.626E+00(
9.603E+00(
3.277E+00(

7.311E-02)
9 .715E-02)
1.677E-01)
2.470E-01)
2.155E- 01}
1.576E-01}
1.755E-01}
3,373E-01}
2.990E-01)
1.972E-01)

1.287E-01})
1.117E-01)
1.113E-01)
1.229E-01)
1.968E-01)
2.047E-01)
1.247E-01)
1,053E-01)
1.093E-01}
2.119E-01})

2.313E-01)
1.313E-01)
1.134E-01)
9.643E-02)
B.956E-02)
2.168E-02)
7.389E-02)
6.706E-02)
2.346E-01)
4.616E-01)

2.779E-01)
1.051E-01)
8.135E-02)
7.461E-02)
6.322E-02)
7.015E-02)
6.337E-02)
5.842E-02)
6.953E-02)
6.568E-02)

S.698E-02)
5.762E-02)
4.726E-02)
6.479E-02)
6.243E-02})
1.547E-01}
2.86GE-01)
2.290E-01)
2.780E-0Q1)
1.597E-01}
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160 (p,p'x)

Ep' (MeV)
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1

0.3 -- 10.4

10.4 -- 10.5
10.5 -- 10.6
10.6 -- 10.7%
10.7 -- 10.8
10.8 -- 10.3
10.9 -- 11.0

11.0 -- 11.1
1.1 -- 11.2
11.2 -- 11.3
11.3 -- 11.4
11.4 -- 11.5
11.5 -- 11.6

il.e -- 11.7

11.7 -~ 11.8
11.8 -- 11.8
il1.8 -- 12.0
12.0 -- 12.1
12,1 -- 12.2
12.2 -- 12.3
12,3 -- 12.4
12.4 -- 12.5

12,5 -- 12.6
2.6 -- 12.7

1
1
1

2.7 -- 12.8
2.8 -- 12,9
2.8 -- 13.0

Ep = 16 Mev

JAERI-M 94-011

3D kkk

60 deg.

1.186E+01(
1.237E+01¢
8.643E+00(
6.574E+Q0(
1.268E+00(
7.223E-01¢
6.030E-01(
5.526E-01(
6.33%E-01 (
1.202E+01{

6.243E+01 {
3.288E+01{
5,358E+00 {
1.815E+00 (
L.124E+00{
8.288E-01{
5.958E-011{
5.576E-01{
5.117E-01{
5.053E-01(

3,885E-01(
4.258E-01{
4.134E-01(
3.2458-01(
2.934E-01{
2.535E-01{
2.857E-01¢(
1.698E-01(
2.6658-01(
1.953E-01(

1.770E-01{
2.018E-01(
2.049E-01¢
2.076E-011(
1.542E-01(
1.781E-01{
1.468E-01(
1.628E-01(
1.381E-0L(
1.706E-01 (

1.549E-01¢
1.465E-011
1.377E-01(
1.021E-01{
1.322E-01(
7.540E-02(
1.401E-01(
1.028E-01{
1.166E-01(
1.5908-01(

2.8728-01)
31.014E-01)
2.466E-01)
2.126E-01)
9.200E-02}
7.068E-02)
6.451E-02)}
6.247E-02}
6.717TE-02)
3.014E-01)

6.628E-01)
3.144E-01)
1.918E-01)
1.113E-01)
B.773E-02)
7 .594E-02)
6.4D6E-02)
6.211E-02)
5.977E-02)
6.001E-02)

5.218E-02)
5.451E-02)
5.334E-02)
4.707E-02)
4.514E-02)
4,131E-02)
4.487E-02)
3.340E-02}
4.377E-02)
3.727E-02)

3.604E-02})
3.,749E-02)
3.624E-02)
3.7208-02)
3.234E-02)
3.685E-02)
3.298E-02)
3.270E-02)
31,050E-02)
3.470B-02}

3.286E-02)
3.228E-02)
3.092E-02)
2.647E-02)
3.06SE-02)
2.270E-02)
3.147E-02)
2.767E-02)
2,.857E-02)
3.269E-02)

DDX {error) in [mb/MeVssr]

70 deg.

8.764E+00 (
5.947E+00 (
1.279E+00{
6.790E-01{
5.464E-01(
5.801E-01{
9.101E-0L(
1.605E+0L(
5.243E+01{
1.932E+01(

3.128E+00¢(
1.462E+00(
1.106E+00(
7.366E-01(
4.832E-01(
7.305E-01(
4.504E-01(
5.437E-01(
4 ,865E-0L(
4.770E-0OL{

4,.341E-01¢
3.258E-01{
3.360E-01¢(
3.513E-01(
32.069E-01{
3.435E-01¢
2.626E-01(
2.379E-01(
2,234E-01¢
2.255E-01¢(

2.346E-01(
3.073E-01¢
1.835E-01(
2.612E-01(
2,.319E-01(
1.563E-01(
1.256E-01(
2.338E-01(
2.140E-01¢
1.789E-0L1(

2.297E-0QL(
1.707E-01(
1.764E-01{
2.343E-01(
1.721E-01(
2,2138-01(
2.266E-01(
2.988E-01 (
6.001E-QL1{
5.007E-01({

J— 42 J—

2.657E-01)
2.144E-01)
9.786E-02)
7.281E-02)
6.559E-02)
6.768E-02)
8.738E-02)
3.724E-01)
6.491E-01)
3,869E-01})

1.547E-01)
1,064E-01)
9.317E-02)
7 .554E-02)
6.188E-02}
7.679E-02)
5.939E-02}
6.528E-02)
6.333E-02)
6.162E-02)

5.707E-02)
5.092E-02)
5.237E-02)
5.348E-02)
4.892E-02)
5.232E-02}
4 ,545E-02}
4.334E-02)
4.242E-02)
4.210E-02)

4.272E-02)
4 .915E-02)
3.840E-03)
4.459E-02}
4.287E-02)
31.546E-02)
3.142E-02)
4,379E-02)
4.135E-02)
3.669E-02)

4.312E-02)
3.670E-02)
3.690E-02)
4.407E-02)
31.606E-02)
4.195E-02)
4.325E-02)
4.8588-02)
6.965E-02)
6.1488-02)

*d ok

80 deg.

9.029E-0L(
5.889E-01(
4.716E-01 ¢
5.598E-0L{
2.798E+00(
2.969E+01(
3.195E+01(
5.449E+00(
1.333E+00(
8.941E-01(

§.835E-01(
6.091E-01{
4.879E-01(
4.012E-01 (
4.185E-01¢
3.479E-01{
31.713E-01¢
4.129E-C1(
3.645E-01(
2.296E-QL{

3.016E-0L1(
2.818E-01(
2.778E-01(
2.4578-01(
2.085E-01(
2.224E-01(
2.189E-C1{
2.032E-01¢
1.961E-0L1(
1.718E-01(

1.578E-0L(
1.433E-01¢
2.449E-01{
1.828E-01i(
1.857E-01{
2,112E-01{
2.107E-01¢{
1.862E-01(
2.261E-01¢
1.847E-01¢(

1,587E-01(
2.085E-01(
1.997E-01 (
2.565E-01
4.204E-01¢
4.946E-01¢
4.646E-01{
2.369E-01
2.691E-01(
2.418E-01{

8.4R5E-02)
€.801E-02)
6.211E-02)
6.591E-02)
1.562E-01)
5.036E-01)
5.064E-01)
2.076E-01)
1.054E-01)
8.319E-02)

7.315E-02)
6.987E-02)
6.255EK-02)
5.658E-02)
5.815E-02)
5.134E-02})
5.500E-02}
5.709E-02}
5.3648-02}
4,249E-02})

4.791E-02)
4.69658-02)
4.789E-02)
4,426E-02)
4.001E-02)
4,224E-02)
4.225E-02)
4,120E-02)
3.8428-02)
3.640E-02)

3.552E-02)
31_425E-02)
4.552E-02)
3.829E-02)
3,811E-02)
4.018E-02)
4.161E-02)
3.709E-02)
4 .305E-02}
3.804E-02)

3.466E-02)
4 _10SE-02)
3.982E-02)
4.579E-02)
S.B21E-02)
6.309E-Q2)
6.051E-02)
4.324E-02)
4 .5788-02)
4.287E-02)



| <<

160({p,p'x}

Ep’ (MeV)
13.0 -- 13.1
13.1 -- 13.2
13.2 -- 13.3
13.3 -- 13.4
13.4 -- 13.5
13.5 -- 13.6
13.6 -- 13.7
13.7 -- 13.8
13.8 -- 13.9
13.9 -- 14.0
14.0 -- 14.1
14.1 -- 14.2
14.2 -- 14.3
14.3 -- 14.4
14.4 -- 14.5
14.5 -- 14.6
14.6 -- 14.7
14.7 -- 14.8
14.8 -~ 14.9
14.9 -- 15.0
15.46 -- 15.1
15.1 -- 18.2
15.2 -- 15.3
15.3 -- 15.4
15.4 -- 15.%
15.5 ~- 15.6
15.6 -- 15.7
15.7 -~ 15.8
15.8 -- 15.9%
15.9 -- 16.0
16.0 -- 16.1
16.1 -- 16.2
16.2 -- 16.3
16.3 -- 16.4
16.4 -- 16.5
16.5 -- 16.6
16.6 -- 16.7
16.7 -- 16.8
16.8 -- 16.9
16.9 -- 17.0

Ep=

16 MeV

JAERI-M 94-011

>y kkk

60 deg.

1.785E-01{
4,234E-01¢
2.679E-01{
1.541E-01¢
1,557E-01{
9.758E-02{
1.316E-01¢
1.068BE-01{
1.6058-01(
1.140E-01(

1.626E-01{
1. 473E-01{
2.527E-01¢
3.782E-0L1
5.647E-01¢(
6.406E-01 {
6.166E-01{
6.371E-01(
5.831E+00 (
1.029E+02 (

1.808E+02{
3.275E+01(
6.368E+00(
3.314E+00¢(
2.148E+00(
1.816E+00(
1.236E+00 1
8.058E-01{
7.363E-01(
5.521E-01¢

*hkkkkkkk
kkkkkkk g
khkkkk kK
oo de vk ok ke
Hrode ok ok ke Aok g
ok ok ok ok ok ke
ok kkhkhkhkk
dohk ok kA kok
khkkdkkkhk

ek o e de i ok g

3.439E-02)
5.515E-02)
4.367E-02)
3.164E-02)
3.338E-02)
2.556E-02)}
3.103E-02)
2.693E-02)
3.313E-02}
2.762E-02)

3.331E-02)
3.203E8-02)
4.176E-02)
5.164E-02)
€.299E-02)
&.655E-02)
6.517E-02)
6.656E-02)
2.112E-01)
9.416E-01)

1.215E+00)
5.268E-0L1}
2.096E-01)
1.514E-01}
1.221E-01)
1,131E-01)
9.232E-02)
7.460E-02)
7.025E-02)
6.249E-02)

kdhokhk &
*kkkdokkk
ddkodk ok odok ok
% g ok okokok ok
dk ok kKK
ddedrdedk b ok ko
e e de drok e kA
kkkhkkkk
*hkhkkkkk
kA hkkhkkhk

DDX (error} in [mb/MeVesr]

70 deqg.

2.737E-01¢
2.640E-01{
2.96BE-0L{
2,723E-01{
2.313E-0L1¢
2.894E-0L1{
1.B07E-01{
3.023E-01¢(
2.802E-01{
4.804E-01{

4.590E-0% (
. 6.503E-01(
1.030E+00(
9.380E-01(
8.512E-01 (
3.544E+00(
9.457E+01(
3.184E402(
1.055E+02(
1.510E+01 ¢

6.437E+00¢
4.017E+00{
2.902E+00(
2.16CE+00¢
1.816E+00(
1.4128+00(
9.954E-01{
7.637E-01(
8.090E-01 (
6.221E-0L (

ke ko k ok ok k
*kk ok k% Xk
ok dok ok kA
de de ke K Ak ok ok
ook e dok ok ok
*khkkhkkkk
*kkkxkkk
* ok kok ok ok &k
fekok ok ok ok k
drdk ek ok ok ok ke

— 43 J—

4.588E-02)
4,556E-02)
4,863E-02)
4.643E-02)
4.395E-02)
4.847E-02)
3.796E-02)
4.840E-02)
4.691E-02)
6.304E-02)

6.101E-02)
7.208E-02)
9.118E-02)
8.552E-02)
8.328E-02)
1.738E-01)
9 .498E-01)
1.659E+00)
1.109E+00)
3.460E-01)

2.250E-01}
1.774E-01}
1.516E-01}
1.296E-01}
1.202E-01)
1.043E-01})
8.792E- 02}
7.657E-02)
7.907E-02)
7.053E-02)

LEE AL L L]
kkkkhhkx )
kkhkhhkk )
dook de koo ko )
kkkhhkkk )
ii*t**tt:
ok ke ki Rk )
% g dokodok ok )
EEEE L L LI
kdkhkhkkk )

* k&

80 deg.

2.668E-01(
2.487E-01(
3,1208-01(
3,015E-01¢
2.5878-01¢{
3.534E-01{
3.S519E-01{
5.523E-01(
8.452E-031{
1.076E+00(

g.221E-01¢
9.338E-0L{
6.187E+00 (
1.318E+02(
3.028E+02
7 .46BE+0L(
1.1851E+01{
5.502E+00(
3.479E+00{
2.564E+00(

1.809E+00{
1.334E+00(
1.041E+00¢{
8.431E-01¢
7 .547E-01 (
6.570E-01{
5.973E-01(
5.34BE-01(
4.871E-01{
2.237E-01({

kA Ekkkkhh
&k ok ek ko ok
dkkkdhkih
ok khkkkdkk
Fr%k ke ko kb
* de 3k sk ek ok ok
dedkdk ok k ok ok
ok kkok ok Ak
ok ddedkokok ok
kkkdhkh Ak

4.508E-02)
4.4978-02)
4.982E-02)
4.970E-02)
4.518E-02)
5.370E-02)
5.414E-02)
6.651E-02)
8.336E-02)
9.419E-02}

8.598E-02)
8.600E-02)
2.325E-01)
1.097E+00)
1.682E+00)
8.901E-01)
3.013E-01)
2.073E-C1)
1.659E-01)
1.428E-01)

1.207E-Q1)
1.024E-01)
8.553E-02}
8.117E-02)
7.747E-02)
7.196E-02)
6.886E-02)
6.521E-02)
€.206E-02)
4.213E-02)

ddkkkhkkok
ok de ko i
whkkkkdh
e 3k %k ok ke ko
L2 2 22 5 2 &
LR R A SRR
khkkkdhhk
gk deok k%
d dr dr o & o de ok
%k ks e e Aok e
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16C(p,p'x)
Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
1.5 -- 3.8
3.6 -- 3.7
3.7 -- 3.8
3.8 -~ 3.9
3. -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4,7 -~ 4.8
4.8 -- 4.9
4.9 -~ 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- 5.5
5.5 - 5.6
5.6 -- 5.7
5.7 -- 5.8
5.8 -- 5.9
5.9 -~ 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -~ 6.5
6.5 -~ 6.6
6.6 -- 6.7
6.7 -- 6.8
6.8 -- 6.9
6.9 -- 7.0
7.0 -- 7.1
7.1 -- 7.2
7.2 .- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.6
7.6 -- 7.7
7.7 -- 7.8
7.8 -- 7.9
7.9 -- 8.0

Ep = 16 MeV

JAERI-M 94-011

»> d

90 deg.

1.019E+00
2.867E+00(
4.057E+00(
3,050E+00(
2.553E+00(
9.388E+00(
1.162E+0L(
4.844E+00(
2.013E+00{
1.S18E+Q0(

1,433E+00 (
1.785E+00 (
4.639E+00 1
5_815E+00{
2.303E+00(
1.161E+00¢
1.370E+00¢
4.183E+00¢{
5.353E+00{
1.700B+00¢(

1.395E+00{
1.306E+00{
1.032E+00¢(
B.484E-01(
6.406E-01(
8.308B-01(
8.790E+00¢{
2.297E+0L{
7.095E+00(
1.555E+00{

7.748E-01(
6.284H-01 (
4.515E~-01(
4.294E-01(
3.648E-01
4.772E-01{
3,280E-01{
4.593E-01(
3.247E-0L{
3,.637E-01(

3.9228-01(
3.874E-01(
6.319E-01(
4.798E+00(
6.897E+00{
7.172E+00 (
6.435E+00{
1.373E+00{
6.579E-01(
5.174E-01{

9 _.296E-02)
1.585E-01}
1.8423E-01)
1.594E-01)
1.485E-01)
2,8%91E-01)
3.145E-01)
2.008E-01)
1.282E-01)
1.152E-01}

1.095SE-01}
1.236E-01)
2.012E-01)
2.209E-01)
1.369E-01)
9.817E-02)
i1.070E-01)
1.870E-01)
2.075E-01}
1.154E-01)

1.06BE-01)
1.042E-01}
9.172E-02)
8.362E-02)
7.273E-02)
§.485E-02)
2.890E-01)
4,579E-01)
2.443E-01)
1,167E-01)

8.036E-02)
7.291E-02)
6.314E-02)
6.116E-02)
5.5578E-02)
6.3448-02)
5.245E-02)
6.227E-02)
5_122E-02)
5.395E-02)

5.586E-02)
5.657E-02)
7,401E-02)
2.025E-01)
2,369E-01)
2.459E-01)
2,279E-01)
1.041E-01)
7.272E-02)
6.545E- 02}

DDX (errcor)

in [mb/MeVesr]

100 deg.

1.066E+00(
1,336E+00(
1.875E+00 (
4.975E+00(
1.103E+C1(
5.465E+00 (
2.307E+00({
1.535E+00(
1.338E+00(
1.337E+00¢(

3.433E+50¢{
6.344E+00(
2.575E+00(
1.322E+00(
1.111E+00{
3.030E+00{
4.644E+00{
2.026E+00(
1.413E+00{
1.189E+00(

B.661E-01(
5.622E-01{
5.189E-01(
7.039E-01(
B.446E+00{
2,168E+01{
6.030E+00(
1.212E+00¢(
7.638E-01(
5.663E-0L{

4.324E-01(
3.817E-01(
4.428E-01{
2.902E-01 (
3.341E~-0L1{
3.126E-01¢(
2.145E-01¢
1.824E-01(
2.254E-01(
2.115E-01(

1.0418+00
5.704E+00(
5.586E+00(
7 .855E+00(
31,988E+00 (
8.771E-0L(
4.642E-01{
2.932E-01(
3.223E-01¢
1.564E+00(

8.147E-02)
9.118E-02)
1.074E-01)
1.810E-01)
2.650E-01)
1.831E-01)
1.179E-01}
9.675E-02)}
9.116E-02)
9.166E-02)

1.490E-01)
1.980E-01})
1.240E-Q1}
9.061E-02)
8.220E-02}
1.372E-01)
1.666E-01)
1.106E-01)
9.286E-02)
8.584E-02)

7 .308E-02)
5.991E-02)
5.7078-02)
6.765E-02)
2.410E-0L)
3.803E-01}
1.937E-01)
8.832E-02)
7 .036E-02)
5.992E-02}

5,219E-02)
4 . B92E-02)
5.348E-02)
4.293E-032)
4.585E-02)
4.473E-02)
3.678E-02}
3.390E-02)
3.744E-02}
3.523E-02}

8.225E-02)
1.903E-01)
1.8598-01)
2.1B8E-01)
1.533E-01)
7.150E-02)
5.316E-02)
4.214E-02)
4.433E-02)
1.029E-01)

* i &

110 deg.

9.5B6E-01{
1.844E+00(
B.283E+00(
6.971E+00 {
2.741E+00(
1.737E+00(
1.284E+00({
1.303E+00({
2.373E+00(
5.395E+00(

3.940E+00(
1.646E+00(
1.102E+00¢{
2.042E+001{
4.532E+80(
2, 208E+00(
1.639E+00
1.409E+00¢(
1.144E+00¢
8.371E-01¢{

5.615E-01{
6.579E-01(
5.482E+00{
1.920E+01{
6.950E+00(
1.398E+00(
6.503E-01(
5.464E-01(
4.330E-01¢
3.776E-01{

2.697E-01¢(
3.119E-01{
2.586E-01(
2.376E-01{
1.899E-01(
1.858E-01(
1.575E-0%(
1.583E-01(
1, 762E+00{
7.982E+00{

5.613E+00(
7.847E+00¢(
3.231E+00¢
7.418E-01{
4.936E-01¢{
3.731E-01¢
3.304E-01¢
2.9448+00(
1.872E+01(
1.870E+01(

7.7%1E-02}
1.111E-01)
2.361E-C1)
2.109E-01)
1.316E-01)
1.046E-01)
$.058E-02)
5,120E-02}
1.249E-01)
1.870E-01)

1.574E-01)
1.014E-01)
8_.421E-02)
1.154E-01}
1.680E-01)
1.172E-01})
1.042E-01)
9.690%-02)
8.709E-02)
7 .255E-02)

6.143E-02)
6.644E-02)
1.982E-01)
3.646E-01)
2.115E-01)
9.430E-02)
6.521E-02)
5.922E-02}
5.291E-02)
4.894E-02)

4.759E-02)
4.562E-02)
4.142E-02)
4.014E-02)
3.583E-02)
3.551E-02)
31.228E-02)
3.161E-02)
1.095E-01}
2.294E-01)

1.9058-01)
2.223E-01)
1.398E-01)
6.74CE-02)
5.598E-02)
4.8248E-02)
4.648E-02)
1.433E-01)
3.540E-01)
3.432E-01)
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11.0 --
11.1 --
11.2 --
11.3 --
it.4 -~
11.5 --
11.6 --
1.7 --
11.8 --
11.% --

12.8 --
iz.1 --
12.2 --
2.3 --
12.4 --
12.5 -~
12,6 --
12.7 --
12.8 --
2.9 --

(MeV)
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10.4
10.5
10.6
10.7
10.8
10.9
11.0

11.1
11.2
1r1.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0

i2.1
12,2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0

Ep = 16 MeV

JAERI-M 94-011

3y Akk

90 deg.

4.796E-01(
7.745E-01(
9.703E+00(
2.938E+01¢(
1,.065E+01(
2.039E+00(
1.141E+00{
6.699E-01¢
4.044E-01(
4.120E-01L(

3.711E-01{
4.321E-01(
3.578E-01{
2.695E-01
3.468E-011
2.617E-01{
2.211E-01¢
2.1858-01¢
1.421E-01(
1.468E-01¢

1.773E-01(
2.109E-01¢
2,275E-01(
1.462E-01¢
1.378E-01(
1.929E-01(
1.736E-0L{
1.506E-01 (
1.499E-01¢(
1.078E-01¢

1.104E-01(
1.047E-01(
1.483E-01(
1.083E-01(
1.872B-01 (
1.170E-0L(
1.092E-01¢
2.621E-01(
1.685E-01/{
1.101E-01(

1.956E-01(
2.235E-01(
2.708E-01(
3,119E-0L(
1.728E-01¢
1.950E-0L (
1.468E-C1{
1.271E-01¢
1.733E-01(
9.917E-021

6.436E-02)
8.319E-02)
2.980E-01}
5.027E-01)
2.953E-01)
1.298E-01)
9 _B56E-02)
7.417E-02)
5.817E-02)
£.B49E-02)

5.569E-02)
6.184E-02)
5.460E-02)
4.745E-02)
5.466E-02}
4.5928-02)
4.299E-02)
4.2378-02)
3.471E-02)
3.487E-02)

3.807E-02)
4.235E-02)
4.389E-02)
3.46BE-02)
3.177E-02}
4.070E-02)
3.743E-02)
31.496E-02)
3.490E-02)
2.954E-02)

2.952E-02)
2.900E-02)
3.502E-02})
3.114E-02)
4.067E-02)
2.910E-02)
3.011E-02)
2.719E-02)
3.737E-02)
3.069R-02)

4.108E-02)
4.375E-02)
4 _609E-02)
5.143E-02)
3.733E-02)
3.924E-02)
3.610E-02)
3.226E-02)
3.830E-02)
2.B88E-02)

DX {error) in [(mb/MeVesr]

100 deg.

1.625E+01 (
2.06BE+0L{
6.110E+00{
1.195E+00(
7.258BE-01(
5.068E-01{
3.767E-01(
4.042E-01(
2_300E-01{
2.342E-01¢

2.576E-01¢(
2.739E-01(
T 2.49%E-01(
1.715E-01(
1.080E-0L [
1.1281E-0L(
1.396E-01(
1,301E-0L1(
9.582E-02(
7.420E-02{

9.128E-02(
9.382E-02{
8.526E-02(
7 .55RE-02{
5.6B83E-02(
4.585E-02{
9.914E-02{
6.661E-02(
£.358E-02(
6,936E-02(

7.451E-02(
4.364E-02(
7.208E-02 (
5.289E-02
9.24BE-02(
1.089E-01(
9.113E-02(
9.38%E-02(
1.261E-01{
1.805E-01(

1.035E-01(
1.550E-0L(
7.838E-02{
1.100E-01{
9.804E-02 (
7.7T53E-02(
9.449E-02(
7.953E-02(
1.034E-0L(
1.400B-01¢

. 45 J—

3.2%88E-D1)
3.567E-01)
1.903E-01)
8.430E-02)
6.665E-02)
5.645E-02)
4.888E-02)
4.902E-02)
3.724E-02)
3.841E-02)

3,939E-02)
4.118E-02)
3.924E-02)
3.327E-032)
2.553R-02)
2.705E-02)
2.925E-02)
2.914E-02)
2.419E-02)
2.2138-02)

2.A80E-02)
2.409E-02)
2.235E-02)
2.119E-D2)
1.839E-02)
1.553E-02)
2.471E-02})
2.099E-02}
1.935E-02)
2.089E-02)

2.073E-02)
1.703BE-02)
2.167E-02)
2.352E-02)
2.412E-02)
2.665E-02})
2.367E-02)
2.457E-02)
2.888E-02)
3,271E-02)

2.523E-02)
3.135E-02)
2.191E-02)
2.682E-02)
2.394E-02}
2.147E-02}
2.392E-02)
2.207E-02)
2.616E-02)
2.936E-02)

*kk

110 deg.

5.186E+00(
1.290E+00(
7.608E-0L (
5.641E-01(
4.545E-01 {
3.440E-01
2,543E-01(
2.007E-01¢
2.411E-01¢(
2,.089E-01¢(

1.365R-01(
1.746E-01({
1,134E-01¢
1.233E-01(
4.819E-02(
6.318E-02(
8.133E-02¢
7.439E-02¢
6.623E-02{
2.295E-02(

3.854E-02(
4.226E-02¢
5.517E-02
5.018E-02{
1.642E-02{
6.400E-04 (
4.275E-02(
4.779E-02(
2.992E-02(
3.962E-02(

6.044E-02(
2.317E-02(
4.183E-02(
3.340E-02¢
6.060E-02
6.148E-02(
3,796E-02(
7 .498E-02
§8.453E-02(
6.5228-02{

4.372E-02{
4.4638-02(
4.735E-02(
7.223E-02(
4.466E-02
7.282E-02(
5.211E-02{
1.642E-01(
1.698E-01 ¢
1.303E-01¢

1.772E-01)
8.949E-02)
6.88BE-02)
6.096E-02)
5.324E-02)
4.613E-02)
3.997E-02)
3.477E-02}
4.0338-02)
3.554E-02)

2.943E-02)
3.343E-02})
2.623E-02}
2.857E-02}
1.744E-02}
1.987E-02}
2.2058-02)
2.079E-02)
1.958E-02)
1.149E-02)

1.555E-02)
1.523E-02)
1.923E-02)}
1.824E-02}
3.990E-03)
1.770E-03)
1.455E-02)
1.537E-02)
1.360E-02)
1.465E-02)

1.932E-02)
1.098E-02)
1.611E-02)
1.495E-02)
2.060E-02)
1.945E-02)
1.388E-02)
2.190E-02)
2.350E-02}
2.113E-02}

1.655E-02)
1.712E-02)
1.536E-02)
2.204E-02)
1.824E-02)
2.000E-02)
1.723E-02)
3.186E-02)
3.286E-02}
3.006E-02}



<< 160(p,p'x)

Ep' (MeV)
13.0 -- 13.1
13.1 -- 13.2
13.2 -- 13.3
13.3 -- 13.4
13.4 -- 13.5
13.5 -- 13.6
13.6 -- 13.7
13.7 -- 13.8
13,8 -- 13.9
13,9 -- 14.0
14.0 -- 14.1
14.1 -- 14.2
4.2 -- 14.3
14.3 -- 14.4
14.4 -- 14.5
14.5 -- 14.6
4.6 -- 14.7
14.7 -- 14.8
14.8 ~- 14.9
4.9 -- 15.0
15.0 -- 15.1
15.1 -- 15.2
15.2 -- 15.3
15.3 -- 15.4
15.4 -- 15.5
15.5 -- 15.6
15.6 -- 15,7
15.7 -- 15.8
i5.8 -- 15.9
15.9 -- 16.0
16.0 -~ 16.1
16.1 -- 16.2
6.2 -- 16.3
16.3 -- 16.4
16.4 - 16.5
1.5 -- 16.6
16.6 -~ 16.7
16.7 -- 16.8
16.8 -- 16.9
16.9 -- 17.0

Ep.—:

16 MaV

JAERI-M 84-011

3y khk

50 deg.

1.806E-01{
1.578E-0L (
2.2108-01{
3.274E-01 {
4.607B-0L¢
6.475E-01{
7.238B-01(
6.102E-01¢
7.981E-01(
L1.0D61E+01(

1.422E+02(
1.721E+02(
2.881E+01(
7 .386E+DO{
4,.116E+00¢(
2.666E+00{
1.776E+00{
1.305E+00(
1.217E+00¢(
8.399E-01¢{

7.765E-0L1¢
6.288E-01(
6.002E-01(
4.090E-01(
2.38%E-01(
2.218E-01(
2.313E-01(
1.664E-01(
1.239E-01{
1.081E-01(

ek od ok ok ok ok k
*hkhkAkkxF
od ok ok kW
khkhkhkkkk
& ek ok ok ke
Tkkkkkkk
& Kok ok ok kAo
hhkhkkhkkk
ke ko ke ok
EEE S 8 -3 23

3.984E-02)
3.,758E-02)
4.408E-02)
5.179E-02)
6.245E-02)
7 .409E-02)
7.724E-02)
7.102E-02)
8.213E-02)
3.116E-01)

1.129E+00)
1.296E+00)
4.997E-0L)
2.453E-01}
1.828E-01)
1.476E-01)
1.208E-01)
1.030E-01)
1.C015E-01)
8.184E-02)

B.027E-02}
7 .245E-02)
7.114E-02)
5.727E-02)
4.3B1E-02)
4.370E-02)
4.397E-02)
3.784E-02)
2.992E-02)
2.857E-02)

ok dedkk ok ok
kkkkk ok k&
ok Ak ook ek
e o v 4 ¥ v kb
e ke de ok ke
ok ok okok ok
e de W ok ok ok ok
kkkkokkk ok
ke ke ok &
kkkkkkkd

DDX {error) in [mb/MeVesr]

100 deg.

1.576E-01(
3.057E-01(
3.813E-01(
3.440E-01(
4.748E-01{
5.342E-0L{
8.876E+00(
8.491E+0L1(
7.407E+0L{
1.114E+01¢(

3.545E+00{
2,241E+00(
1.347E+00{
8.920E-0L{
6.457E-0L{
5.073E-01{
5.100E-01(
2.788E-0X(
2.725E-01(
2.205E-0L(

2.969E-01 (
1.703E-01(
1.265E-04(
7.667E-02(
8.661E-02(
1.167E-01(
6.320B-02(
6.4488E-02(
4.985E-02 (
4.6288-02(

& ek ke kok ok R
*kkhkk ok kk
LERE LS 3 8
dkkkkhkk
& Jr & Aok ok
kkk kA hkk
dekkok koA k ok
"Rk kkk ki
drodr ook ok ok ok
Fkokdkok kR

3.164E-02)
4.3208-02)
4.953E-02)
4.6938-02)
5.497E-02)
5.707E-02)
2.476E-0L1)
7.428E-01)
6.901E-01}
2.589E-01}

1.462E-01)
1.171E-01)
9.047E-02)
7.437E-02)
6.311E-02)
5.524E-02)
5.514%-02)
4.17QE-02)
4.086E-02)
3.664E-032)

4.2478-02)
3.172E-02)
2.823E-02)
2.185E-02)
2.237E-032)
2.739E-02)
2.018E-02)
2.002E-02)
1.838E-02)
1.714E-02)

hhkkkhhkkk
i ok de ok ik
3 ek kokodr
hkkkkhkkdk
gk bk Kk ok
o A ke gk dk
kkdrkhkkk
ek e de vk ok k
kdkdkhokkd
Rk kdkkd

b

110 deg.

1.573E-01{
1.682E-01{
1.499E-01¢
2.453E+00(
2.698E+01(
3.010E+01({
5.772E+00 (
1.608E+00(
1.013E+00({
6.802E-01¢

4.514%-01(
4.411E-01{
2.412E-01(
1.90C4E-01{
1.274E-0L(
1.977E-0L{
1.255E-01(
1.04%E-01(
1.38638-01(
1.358E-01{

3.697E-02(
3.289E-02{
4.326E-02(
3.741E-02(
2.926E-02¢(
4.276E-02(
1.619E-02{(
0.000E+00{
1.784E-02(
6.260E-03(

ke keok ok ok
dkk ok kkodk
ok gk e de ok ok &
v vk vk ok ek ok
Ak kkkhk
* Ak k Kk kK
kk Ak khk Ak
kodok ok okhok ok
LEEE RS & 8]
Hhokok ok ok kA

3.307E-02)
3.216E-02)
2.987E-02)
1.310E-01)
4.193E-01)
4.384E-01)
1.881E-01)
9,951E-02)
8.035E-02)
6.523E-02)

5.265E-02)
5.234E-02)
3.910E-02)
3.44CE-02)
2.758E-02)
3.591E-02)
2.813E-02)
2.471E-02)
2.721E-02)
3.021E-02)

1.494E-02)
1.471E-02)
1.538E-02)
1,530E-02})
1.431E-02}
1.698E-02)
9.930E-03)
0.000E+0D}
1.033E-02)
6.8308-03)

kkkkkkkk
F g dr ok ok ok ko
o 4 e b o e
Wbk drk ok ok ok
3 g d e ek e
LA EE R &8
e g o & ok W dr
gk de e dkok ok ok
e g Aok oW dok

ok d ok ke d



<<

160{p,p'x!}

Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3,5 -- 3.6
3.6 -~ 3.7
31,7 -- 3.8
3.8 -- 3.9
3.9 -- 4.6
4.0 -- 4.1
4.1 -- 4.2
4.2 -- 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- 5.5
5.5 - 5.6
5.6 -- 5.7
5.7 -- 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -~ 6.3
6.3 -- 6.4
6.4 -~ 6.5
6.5 -- 6.6
6.6 -- 6.7
6.7 -- 6.8
6.8 -- 6.9
6.9 -- 7.0
7.0 -- 7.1
7.1 -- 7.2
7.2 - 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.6
7.6 -- 7.7
7. -~ 7.8
7.8 -- 7.9
7.9 -- 8.0

Ep:

16 MeV

JAERI-M 94-011

5> hkk

120 deg.

1.542E+00(
2.566E+00(
2.114E+00(
1.729E+00(
1.638E+00(
1.469E+00(
1.704E+C0{
3.730E+00 (
4.771E+00¢{
2.186E+00(

1.S39E+00(
1.797E+00(
4.702E+00(
3.579E+00(
2.006E+00{
1.656E+00{
1.450E+00(
1.005E+00(
B.00BE-01(
6.414E-01(

31,307E+00 |
1.4B9E+01(
8.850E+00{
1.951E+00
9.672E-01(
6.645E-01(
5.592E-01 (
4.297B-01(
3.609E-01{
2.831E-01{

2.592E-01(
2.326E-01¢
2.381E-01({
2.710E-01{
1.773E-01{
1.B40E-01(
2.737E+00(
1.106E+0L{
7 .363E+00¢(
7 .695E+00 {

3.200E+00(
9,704E-01{
6.077E-01{
4.962E-01(
4.4768-01{
4.850E+00(
2.129E+01 {
1.719E+01 ¢
4.781E+00{
1.616E+00(

6.771E-02)
8.681E-02)
7 .854E-02}
7.043E-02)
6.8B9E-02)
6.530E-02)
7.116E-02)
1.054E-01}
1.176E-01)
7 .955E-02)

6.672E-02)
7.279E-02)
1.1708-01)
1.003E-01)
7.703E-02)
7 .058E-02)
6.599E-02)
5.471E-02)
4 .895E-02)
4.381E-02)

1,023E-01)
2.168E-01)
1.612E-0L)
7 .560E-02}
5.317E-02)
4.439E-02)
4.043E-02)
3.570E-02}
3.220E-02)
2.8712-02)

2.713E-02)
2.587E-02)
2.613E-02)
2.822E-02)
2,.266E-02)
2.345E-02}
5.303E-02)
1.833E-01)
1.464E-01)
1.4868-01)

9.453E-02)
5.274E-02)
4.143E-02)
3.760E-02)
3.653E-02)
1.229E-01)
2.503E-01)
2.227E-01)
1.146E-01)
6.742E-02}

DDX (erxor) in [mb/MeVssr}

130 deg.

1.425E+00(
1.515E+C0{
1.825E+00(
1.73BE+0Q0(
1.705E+00{
2.248E+00(
4.278E+00{
3,032E+00(
1.700E+00 (
1.688E+00{

3.827E+00{
5.927E+00{
2.953E+00(
2.142E+00(
1.916E+00(
1.48%E+00(
1.171E+00(
B.405E-01(
1.612E+00{
9.600E+00 (

9 .840E+DQ (
2.696E+00{
1.205E+00{
8.372E-01(
6.062E-0L1¢(
5.444E-01(
5.003E-0L
4.292E-01{
3.350E-01{
2.9018-01(

2.587E-C1{
2.778E-01/{
2.524E-01{
3.108E-01{
3.026E+00(
1.280E+01 (
5.719E+00(
8.337E+00({
3.984E+00(
1.362E+00(

B.736E-01(
6.585E-01 (
6.637E-01¢{
6.071E+00{
2,385E+01(
1.664E+01(
4.913E+00¢(
2.025E+00(
1.341E+00(
9.913E-01{

6.135E-02)
6.291E-02)
6.899E-02)
6.733E-02)
6.669E-02)
7.7312E-02)
1.083E-01)
8.819E-02)
6.669E-02)
6.688E-02)

1.013E-QL)
1_235E-01)
8.694E-02}
7.522E-02}
7.104E-02}
6.336E-02)
5.569E-02)
4,716E-02})
6.687E-02)
1.651E-01)

1.620E-01)
8.350E-02)
5.651E-02)
4.679E-02)
3.988E-02)
3.815E-02)
3.634E-02)
3.369E-02)
2.959E-02)
2.749E-02}

2.637E-02)
2.728E-02)
2.562E-02)
2.917E-02)
9.302E-02)
1.887E-01)
1.58BE-0C1)
1.470E-01)
1.007E-01)
5.509E-02)

4.784E-02)
4_.128E-02}
4.204E-02)
1.295E-01)
2.493E-01)
2.072E-01)
1.108E-01)
7.164E-02)
S.816E-02)
4.998E-02)

¥ ¥ &

140 deg.

1.658E+00(
1.878E+00¢{
1.982E+00(
2.026E+00¢(
2.779E+00(
1.386E+00(
2.384E+00{
1_.B22E+00(
2.419E+00{
6.840E+00{

.06SE+00 {
.294E+00(
.811E+0D0(
.226E+00(
L6IZE+00{
L117E+00(
L1B4E+00{
.904E+0C{
L395E+00 (
.255E+00{

NWWFFFNDNWSR

.757E+00¢
.209E+00{
.993E-01¢
.601E-01(
.008E-01(
.223E-01(
.857E-01(
.303E-01¢(
.17SE-0L (
.985E- 0L (

[ T N . N S

L297E-01¢
.278E-01{
VABSEQD (
.918E+00(
.2658+01{
_812E+00(
.795E+00(
.351E+00{
LAT73E+00(
.421E-01(

DN EEW-EWWw

L429E-01{
.346E+00(
L135E+01(
.Q48E+GL(
.734E+00{
.118E+00¢{
.996E+00(
.447E+00
-Q18E+0Q(
L488E8-01(

0O b= b W SR R s

7.384E-02)
7.831E-02)
8.101E-02)
8.257E-02)
9.618E-02)
1.055E-01)
8.836E-02)
7.756E-02)
9.027E-02})
1.520E-01}

1.403E-01)
1.043E-01)
9.682E-02)
8.598E-02)
7.332E-02)
6.082E-02)
6.294E-02}
1.172E-0Q1}
1.794E-01)
1.318E-01)

7.644E-02}
6.354E-02}
5.480E-02}
4.742E-02}
4.500E-02)
4.195E-02)
4.049E-02}
3.831E-02)
3.754E-02}
3.183E-02}

3,34CE-02)
31.368E-02}
7.166E-02}
1.886E-01)
2.079E-01)
1.717E-01)
1.372E-01)
8.783E-02)
7.002E-02)
S.564E-02)

5.344E-02)
1.230E-01}
2.678E-01)
2.582E-01}
1.579E-01}
1.008E-01}
B.D79E-02)
6.892E-02)
5.761E-02)
5.305E-02)



<<
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1
1
1
1
1
1
1

1
1
1
1
1
1
1
1
1
1

1
1
b
1
1
1
1
1
1
1

160(p,p'x)
Ep' {MeV)
8.0 -- B.1
g.L -- B.2
g.2 -- 8.3
8.3 -- 8.4
8.4 -- 8.5
8.5 -- B.6&
8.6 -- 8.7
g.7 -- 8.8
a.8 -- 8.9
g.9 -~ 9.0
9.0 ~- 9.1
9.1 -- §8.2
9.2 -- 9.3
9.2 -- 8.4
9.4 -- 9.5
.5 -- 9.6
8.6 -- 9.7
.7 -- 9.8
9.8 -~ 9.9
9.9 -- 10.0
0.0 -- 10.1
0.1 -- 10.2
0.2 -- 10.3
0.3 -- 10.4
0.4 -- 10.5
0.5 -~ 10.6
0.6 -- 10.7
0.7 -- 10.8
¢.8 -- 10.9
0.9 -- 11.0
1.0 -- 11.1
1.1 -- 11.2
1.2 -- 11.3
1.3 -- 11.4
l.4 -- 11.5
1.5 -- 11.4
1.6 -- 11.7
1.7 -- 11.8
1.8 -- 11.9
1.9 -- 12.0
2.0 -- 12.1
2.1 -- 12.2
2,2 -- 12.3
2.3 -- 12.4
2.4 -- 12.5
2.5 -- 12.6
2.6 -- 12.7
2.7 -- 12.8
2.8 -- 12.9
2.9 -- 13.0

Ep = 16 MeV

JAERI-M 84-011

3 kkk

120 deg.

9,3186E-01(
6.079E-01{
5.790E-0L{
3.814E-01¢
3.479E-01(
3.346E-01¢(
2.2388-01(
1.780E-01(
1.681E-01{
1.405E-01 (

1.158E-01(
1.099E-0L{
8.128E-02(
6.804E-02{
9.280E-02(
5.089E-02(
4.989E-02(
5.915E-02{
5.494E-02(
3.051E-02(

4.570E-02(
2.978E-02(
5.569E-02 {
4,05%E-02 (
1.509E-02{
2.752E-02(
3.088E-02¢
3.913E-02¢(
2.004E-02(
2.324E-02(

31.396E-02¢
2.568E-02{
4.175E-02(
6.642E-02(
1.812E-02(
2.853E-02(
8.071LE-02{
5.509E-02 (
3.458E-02(
2.183E-02(

2_.456E-02{
3.033E-02{
5.013E-02{
9.995E-02 (
1.227E-01/
8.440E-02(
7.920E-02{
1.040E-0L{
1.372E-01¢{
1.292E-01(

5.136E-02)
4.066E-02)
4.044E-02)
3.276E-02)
3.155E-02)
3.093E-02)
2.510E-02}
2.255E-02}
2,181E-02)
2.0388-02)

1.839E-02)
1.739E-02}
1.512E-02}
1.359E-02)
1.608E-02}
1.2008-02)
1.206E-02}
1.2B6E-02)
1.252E-02)
9.710E-03}

1.148E-02)
8.420E-03)
1.285E-02)
1.017E-02)
6.080E-03)
8.38CE-03)
9.060E-03)
1.025E-02)
7.200E-03)
8.230E-03)

9 .890E-03)
8.080E-(3)
1.076E-02)
1.366E-02)
7.450E-03}
8.640E-03}
1.571E-02)
1.280E-02}
9.740E-03)
7.760E-03)

8.250E-03)
9.130E-03)
1.191E-02)
1.674E-02)
1.853E-02)
1.562E-02)
1.469E-02)
1.6928-02)
1.974E-02)
1.863E-02)

DDX (error)

in [mb/MeVesx]

130 deg.

6.947E-01(
5.406E-01(
4.491E-Q1(
3.260E-01(
3.180E-0L1{(
2.679E-011(
2.272E-01(
1.983E-01(
1.552E-0L(
1.330E-01{

1.249E-01(
1.389E-01{
7.995E-02(
1.043E-01¢(
8.5858-02(
5.796E-02
9.654E-02(
6.381E-02(
4.694E-02(
4.5328-02(

4.929E-02(
5.744E-02(
31.762E-02
4.734E-02(
2.908E-02 (
2.613E-02(
3.608E-02{
4.863E-02(
3.917E-02(
4 _374E-02(

5.169E-02(
5.705E-02(
3.197E-02¢(
4.910E-02(
7.437E-02(
5.502E-02(
3.782E-02(
3.134E-02¢(
4.179E-02(
4.3408-02(

1.049E-01(
1.050E-01(
7.746E-02(
1.3278-01(
1.580E-01(
1.522E-01(
1.442E-01(
4.583E-01(
9.401E+00 (
3.864E+01 ¢{

4.212E-02)
3.754E-02)
3.376E-02)
2.837E-02)
2.802E-02)
2.619E-02)
2.407E-02)
2.212E-02)
1.987E-02)
1.823E-02)

1 .869E-02)
1.890E-02)
1.417E-02)
1.606E-02)
1..496E-02)
1.217E-02)
1,602E-02}
1.317E-02}
1.091E-02)
1.045E-02)

1.112E-02)
1.218E-02)
9.680E-03)
1.105E-02)
8.700E-03)
7.630E-03)
9.7B0E-03)
1.109E-02)
9.720E-03)
1.071E-02)

1.183E-02)
1.234E-02)
8.930E-03)
1.121E-G2)
1.333E-02}
1.168E-02)
9_.720E-03}
8.810E-03}
1.081E-02}
1.084E-02)

1.638E-02)
1.659E-02)
1.389E-02)
1.871E-02}
1.998E-02)
1.948E-02)
1.860E-02)
3.537E-02)
1.612E-01)
3.168E-01)

*kk

140 deg.

7 .855E-0L{
5.696E-0L (
5.078E-01{
4,704E-01{
3.499E-01(
3.4B0E-0L1(
2.222E-01¢
2.181E-01({
2.076E-01{
1.813E-01(

1.412E-01{
1.022E-01(
9.597E-02{
1.008E-01({
9.153E-02{
1.003E-01({
9.397E-02(
7.243E-02¢
2.134E-02(
6.868E-02(

8.333E-02(
5.656E-02(
6.627TE-02(
5.805E- 02 {
7.8B30E-02{
7 .465E-02{
3.199E-02(
8.165E-02(
1.244E-01(
8.318E-02{

6.048E-02
7.782E-02(
1,190E-01{
5.571E-02(
6.104E-02{
8.115E-02(
6.730E-021
5_.101E-02(
1.343E-01¢
1.368E-0L{

1.735E-014
1.381E-01{(
2.568E-01(
2.307E-01{
3.136E-01¢
2.098E+0QG{
2.614E+01 {
5.843E+01{
2.470E+0L1(
8.475E+00{

5.108E-02)
4.332E-02)
4.065E-02)
3.944E-02)
3.294E-02}
3.368E-02)
2,640E-02)
2.645E-02)
2_605E-02)
2.464E-02)

2.141E-02)
1.811E-02)
1.8C7E-02)
1.814E-02)
1.779E-02)
1.814E-02)
1.7178-02)
1.555E-02)
1.641E-02)
1.527E-02)

1.694E-02)
1.403E-02})
1.507E-02)
1.228E-02)
1.633E-02)
1.610E-02}
1.0428E-02)
1.645E-02)
2.0338E-02)
1.684E-02)

1.438E-02)
1.654E-02)
1.952E-02)
1.323E-02)
1.427E-02)
1.648E-02)
1.541E-02})
1.318E-02)
2.195E-02)
2.170E-02)

2.41SE-02}
2.595E-02)
2.998E- 02}
2.822E-02)
3.308E-02}
8.741E-02}
31,268E-01}
4.708E-01)
2.867E-01)
1.699E-01)



<< 160Q(p,p'x)

Ep’

13.0 --
12.1 --
13.2 --
13.3 --
13.4 --

13.5 --

13.6 --
13.7 --
13.8 --
3.9 --

14.0 -~
4.1 --
14.2 --
14.3 -~
14.4 --
l4.5 --
14.6 --
14.7 --
14.8 --
14.9 -~

5.0 -~
15.r --
15.2 --
15.3 --
i5.4 --
15.5 --
15.6 -~
15.7 --
15.8 -~
15.9 --

16.0 --
15.1 --
16.2 --
16.3 --
16.4 --
16.5 --
16.6 --
16.7 -~
l16.8 --
16.9 --

{(MeV}

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9
14.0

14.1
14.2
14.3
l4.4
14.5
l4.6
14.7
14.8
14.3
15.0

15.1
15.2
15.2
15.4
15.5
15.6
15.7
15.8
15.9
16.0

15.1
16.2
16.3
16.4
16.5
16.6
16.7
16.8
16.9
17.0

Ep =

16 MeV

JAERI-M 94-011

5> kkak

120 deg.

6.824E-01(
1.010E+01 ¢
2.152E+01(
6.107E+00{
1.566E+00(
7.549E- 01 {
.189E-01¢(
L239E-01¢(
L745E-01(
L333E-01(

[ SRS T

1.817E-011{
1.712B-01¢
1.069E-01(

9.9B4E-02{

7.960E-02{
3.799E-02{
3.981E-02(
5.381E-02{
6.661E-02(
3,.823E-02(

3.167E-02(
3.804E-02(
2.495E-02 (
3.609E-02(
1.704E-02(
6.590E-03{
1.850E-02¢
6.730E-03¢
1.486E-02(
2,850E-03

dodededrok ok koK
*hkkhkkhi
* R Kok kokok ok
% dkde e kok kK
J vk ko ko ok
kkkkkhkkh
dkkkkkkk
k¥ khAhkkk
*hhkhkkkhd
Jeodr ok ok oo kk ok

T Ty ey iy gy s —

4.535E-02)
1.700E-QL}
2.541E-01)
1.301E-01}
6.499E-02)
4.487E-02)
3.743E-02)
2.928E-02)
2.709E-02)
2.474E-02)

2.239E-02)
2.175E-02)
1.671E-02)
1.619E-02)
1 _446E-02)
1.003E-02)
1.069E-02)
1.182E-02)
1.329E-02)
1.006E-02)

8.690E-03)
1.002E-02})
8.380E-03)
9.800E-03)
6.560E-03)
3.860E-03)
7.230E-03})
4.400E-03)
6.630E-03)
2.660E-03)

hkhkkkkitk
k& k ok ko k
hkkkkhhok
hhkhkkhkhkhd
* %k 2k &k ok ok
*kokokkokok ok
dkdkkkkkkk
vk i ok ook ok
& d ok ok ook ok
kkhkkhhkhid

DDX (error)

in [mb/MeVesr]

130 deg.

2.036E+01{
4 .794E+00(
2.308E+00(
1.541E+00(
1.120E+06{
8.111E-01{
6.323E-01(
4.709E-01(
3.955E-01{
2.619E-01(

2.184E-01
2.421E-01¢
1.490E-01/{
9.452E-02¢(
1.054E-01(
8.B78E-02(
9.791E-02(
7.891E-02(
6.095E-02(
6.105E-02(

5.615E-02(
5.453E-02(
2.643E-021(
2.982E-02(
3,205E-02 (
1.970E-02(
1.660E-02(
1.204E-02{
1.539E-021¢
2.990E-02(

kkkkkkkx |
*hkkkkhk |
kkdhhrkd |
EEEE T L L I
kkmkkhhk |
hkikkkhk |
khkkhhhk [
*kkkhhhkx |
Eukkhhhk |
dkhdkhnk |

J— 49 J—

2,302E-01)
1.098E-01)
7.671E-02)
6.245E-02)
5.308BE-02)
4.559E-02)
4.040E-02)
3.445E-02)
3,188E-02)
2.561E-02)

2.368E-02)
2.498E-02)
1.937E-02)
1.555E-02)
1.689E-02)
1.522E-02)
1.613E-02}
1.,446E-02)
1.245E-02)
1.272E-02)

1.196E-02)
1.177E-02)
8.15CE-03)
8.510E-03)
2. 060E-03)
7.2C0E-03)
6.480E-D3)
5.790E-03)
6.320E-03)
2.990E-03)

ok kdhk
deddod ok ke koo
% ok k kb ki
ko odok ok ok ok k
LAA R &8 5 &
v 3 3k dr g ke
ook &k ok ok ko
dedkdedk kk ok
Ak kdkdkdk A
EEEEE LR T

& ¥k

140 deg.

4.755E+00(
3.186E+00(
2.187E+00(
1.662E+00(
1.253E+Q0(
1.022E+00¢
8.562E-01{
6.564E-0L{
5.329E-01{
5.064E-01(

3,381E-01(
3.264B-01(
2.606E-01{
2.426E-01 (
1.750E-01(
1.441E-01{
1.249E-01(
1.059E-01¢{
1.071E-0L1{
8.056E-02(

5.355E-02(
3.885E-02¢
3. 772E-02(
4.850E-02(
4.1678-02(
3.332E-02(
3.544E-02(
1.527E-02¢
2.191E-02{
1.266E-02{

% d g de Kk ok Kok
LEE S & 823
hhkhkkhkkhkk
koo okok ok ok
LA S S 28 0 24
kkkkkhkk
(22 X2 222
Je % & dc ¥ K koK
LA 2 =2 22 24
hkkdkkkk

1.272E-01)
1.044E-01)
8.569E-02)
7.506E-02)
6.555E-02)
5.88BE-02)
5.374E-02)
4.732E-02)
4.218E-02})
4.165E-02)

3.394E-02)
3.341E-02)
2.992E-02)
2.891E-02}
2.481E-02}
2.211E-02)
2.031E-02)
1.906E-02)
1.926E-02)
1.634E-02)

1.388E-02)
1.159E-02)
1.123E-02)
1.269E-02)
1.212E-02)
1.108E-02)
1.072E-02)
7 .4%0E-03)
8.590E-03)
6.610E-03}

d de de v Aok ok o
Ak ko ok ok
drde vk ok ok &
% odd ok gk ok ok
LR 2 22 2% 4
kkkhkkktdh
e vk e oy e ok ek
J de de d g K
ot e dodedk bk
kdedddok ok



<<

160{p.p'x)
Ep' (MeV)
3.0 -- 3.1
3.1 -- 3.2
3.2 -- 3.3
3.3 -- 3.4
3.4 -- 3.5
3.5 -- 3.6
3.6 -- 3.7
3.7 -- 3.8
3.8 -- 3.9
3.9 -- 4.0
4.0 -- 4.1
4.1 -- 4.2
4.2 -~ 4.3
4.3 -- 4.4
4.4 -- 4.5
4.5 -- 4.6
4.6 -- 4.7
4.7 -- 4.8
4.8 -- 4.9
4.9 -- 5.0
5.0 -- 5.1
5.1 -- 5.2
5.2 -- 5.3
5.3 -- 5.4
5.4 -- B.5
5.5 -- 5.8
5.6 -- 5.7
5.7 -- 5.8
5.8 -- 5.9
5.9 -- 6.0
6.0 -- 6.1
6.1 -- 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -- 6.5
6.5 -- &.6
6.6 -- 6.7
6.7 -- 6.8
6.8 -- 6.9
6.9 -- 7.0
7.0 -- 7.1
7.1 -~ 7.2
7.2 -- 7.3
7.3 -- 7.4
7.4 -- 7.5
7.5 -- 7.6
7.6 -- 1.7
7.7 -- 7.8
7.8 -- 7.9
7.9 -- 8.0

Em:

16 MeV

JAERI-M 94-011

>y dkE

150 deg.

2.529E+00(
2.863E+00{
2.991E+00(
3.360E+00¢{
3.264E+00(
2.574E+00{
2.637E+00(
5.270E+00 (
7.888E+00(
5.430E+00 (

4.061E+00(
3.073E+00¢(
2.424E+00
1.919E+00{
1.410E+00¢(
2.304E+00(
5.657E+00 (
5.687E+00{
2.813E+00{
1.84BE+00(

1.285E+00(
9.890E-01{
7.993E-01{
7.153E-01{
5.939E-01(
5.782E-01(
5.031E-01(
4.678E-01(
4.9518-01(
4.045E-01(

1.070B+0G {
5.780E+D0{
1.051E+31(
B.444E+00({
6.611E+00(
3.603E+001(
2.083E+00
1.486E+Q0 {
1.352E+00{
4.074E+00{

1.652E+01{
2.130E+01{
1.177E+01(
5.632E+00(
3.6978E+00(
2.522E+00{
1.928E+00(
1.487E+00(
1.231E+00(
1.012E+00(

9.405E-02)
9.,993E-02)
1.022E-01)
1.083E-01}
1.066E-01)
9.503E-02)
9.643E-02}
1.374E-01}
1.663E-01)
1.374E-01)

1,193E-01)
1.042E-01)
9.276E-02)
8.205E-02)
7 .045E-02)
9.161E-02)
1.442E-01)
1.429E-01)
9.591E-02)
8.091E-02)

6.745E-02)
5.913E-02)
5.374E-02)
5.057E-02)
4.613E-02)
4.510E-02)
4.263E-02}
4.071E-02)
4.216E-02}
3.820E-02)

6.327E-02)
1.492E-01)
1.9748-01)
1.744E-01)
1.524E-01)
1.126E-01)
8.612E-02)
7 .295E-02)
6.918E-02)
1.219E-01)

2.438E-01)
2.729E-Q1)
2.02BE-01)
1,405E-01)
1.137E-01)
9.431E-02)
8.228E-02}
7.268E-02}
6.553E-02)
5.960E-02)

DDX {error} in [mb/MeVesr]

LR &4



<<

160(p,p'x)
Ep' (MeV)
8.0 -- 8.1
g.1 -- B.2
8.2 -- 8.3
8.3 -- 8.4
.4 -- B.5
a.5 -- B.&6
B.6 -- 8.7
B.7 -- 8.8
8.8 -- 8.9
8.9 -- 9.0
5.0 -- 9.1
9.1 -- 9.2
9.2 -- 9.3
9.3 -- 9.4
9.4 -- 9.5
9.% -- 9.6
9.6 -~ 8.7
9.7 -- 9.8
9.8 -~ 9.9
9.9 -- 10.0

™
o
<
|
st
[=]
’_J

10.1 -- 10.2
10.2 -- 14.3
10.3 -- 10.4
i10.4 -- 10.5

0.5 -- 10.6

1.6 -- 10.7
10.7 -- 10.8
10.8 -- 10.9

0.9 -- 11.0

11.0 -- 11.1
11.1 -- 11.2
1.2 -- 11.3
1.3 -- 11.4
11.4 -- 11.5

1
1
1
1
1

1
1

1.5 -- 11.86
1.6 -~ 11.7
1.7 -- 11.8
1.8 -- 11.9
1.8 -- 12.0
2.0 -- 12.1

2.1 -- 12.2

12.2 -- 12.3

1

2.3 -- 12.4

12.4 -- 12.5
12.5 -- 12.6
12.6 -- 12.7
2.7 -- 12.8
12.8 -- 12.9
12.% -- 13.0

Ep = 16 MeV

JAERI-M 94-011

>y hkk

150 deg.

9,086E-01{
6.835E-01(
5.841E-0L(
4.739E-01¢
3.986E-01(
3.513E-01(
3.174E-01(
3.438E-01(
2.604E-01/{
2.324E-01{

2.603E-01{
1.669E-01(
1.558E-01(
1.726E-01(
1.27BE-01(
1.3548-01(
1.170B-01(
1.211E-01{
8.808E-02(
8.016E-02(

1.044E-01(
7.635E-02(
8.146E-02{
8.086E-02(
1.056E-01¢
7.657E-02{
9.818E-02(
1.103E-01{
1.204E-01¢(
1.012E-01{

7 .346E-02 {
8.248E-62(
9_S81E-02(
8.598E-02 (
6.986E-02{
1.154E-01(
1.264E-01(
1.359E-01¢
2.006E-01
2.235B-01(

2.608E-01(
2.724E-01{
5.511%K-01{
5.674E+00{
3.699E+01(
5.269E+01 (
2.607B+01 (
1.261E+01(
7 .505E+00{
4.902E+00 (

5_701E-02)
4.901E-02)
4.542E-02)
4.093E-02)
3.781E-02)
3.539E-02}
3.352E-02)
3.542E-02)
3,1038-02)
2.902E-02)

3.041E-02)
2.450E-02)
2.383E-02)
2.506E-02}
2.129E-02)
2.197E-02)
2.024E-02)
2.106E-02)
1.788E-02)
1.698E-02}

1.9i9E-02)
1.679E-02)
1.742E-02)
1.757E-02)
1.980E-02)
1.693E-02)
1.905E-02)
2.051E-02)
2.138E-02)
1.945E-02)

1.654E-02)
1.742E-02)
1.877E-02)
1.811E-02)
1.622E-02)
2.137E-02)
2.153E-02)
2.256E-02)
2.737E-02)
2.929E-02)

3.093E-02}
3.178E-02)
4.591E-02)
1.542E-01)
4.515E-01)
5.257E-01)
3.318E-01)
2.228E-01)
1.706E-01)
1.380E-01)

DDX (error)

in [wbh/MeVesr]

Wk k



<< 1601{p.p'x)
Ep' {(M&V)
13.0 -- 13.1
13.1 -- 13.2
13.2 -- 1i3.3
13.3 -- 13.4
13.4 -- 13.5
13.5 -- 13.6
13.6 -- 13.7
13,7 -- 13.8
13.8 -- 13.9
13.9 -- 14.0
14.0 -~ 14.1
14.1 -- 14.2
14.2 -- 14.3
14.3 -- 14.4
1l4.4 -- 14.5
14.5 -- 14.6
14.6 -- 14.7
14.7 -- 14.8
14.8 -- 14.9
14.9 -- 15.0
15.0 -~ 15.1
15,1 -- 15.2
15,2 -- 15.3
15.3 -- 15.4
15.4 -- 15.5
15.5 -- 15.5
15.6 -- 15.7
15.7 -- 15.8
15.8 -- 15.9
15.% -- 16.0
16.0 -- 16.1
16.1 -- 16.2
16.2 -- 16.3
16.3 -- 1l6.4
l6.4 -- 16.5
16.5 -- 16.6
16.6 ~- 16.7
ig.7 -- 16.8
16.8 -- 16.9
6.9 -- 17.0

Ep#

16 MeV
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3> kK

150 deg.

3.801E+00(
2.875E+00(
2.237E+00{
1.827E+00(
1.476E+00{
1.347E+00(
9.BBSE-0L(
9.835E-01(
6.785E-01(
5.8558-01(

S.062E-01¢{
4.402E-01(
3.533E-01¢
2.819E-01¢{
2.904E-01¢
1.520E-01(
1.903E-01(
1.301E-0L(
. 006E-02{
1.111E-01¢(

1.012E-0L¢(
1.067E-01(
9.435E-02(
4.677E-02{
4.521E-02¢
6.331E-02¢(
6.268E-02(
2.346E-02 (
2.120E-02({
2.165E-02{

hhkkhkkihkk
*kkhkkkokk
¥* %k % e de K ko
deode ko kA%
dok kdekkodrk
ok k ok ok ok ok
khkdhkkkk
& dr kA dokok %
*kkokhkkk
Fkkhkhkik

P e e n  — — —

1.204E-01)
1.046E-01)
3.196E-02)
8.2988-02)
7.420E-02)
7.119E-02)
6.093E-02)
6.063E-02)
5.024E-02)
4.714E-02)

4.361E-02)
4.039E-02)
3.616E-02)
3.257E-02)
3.313E-02)
2.378E-02)
2.674E-02)
2.196E-02}
1.816E-02}
2.008E-02)

1.941E-02)
1.991E-02)
1.870E-02})
1.359E-02}
1.266E-02)
1.507E-02)
1.550E-02)
9.280E-03)
8.790E-03)
B.940E-03)

kkkhkhkkkk
ek k ke ok ok ke
*khkkk ik
thkhkk ik
*hkkkkkhkd
ek ok ok R & ke
hkkhkkhkdd
* ok k % g ko A
ke % dede ke
dok 3 dekode ok ok

pDX {(error} in [mb/MeVe+sr]

LR
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Differential cross sections and analyzing powers of the elastic and inelastic

Appendix 3
scattering in the p + 100 interaction at 14 MeV.

Table A-3-1. Differential cross sections and analyzing powers of elastic proton scattering for 14MeV

angle(C.M.) do/d0b/sr) error{mb/sr) Ay error
26.5 4.076e+2 2.57%e+l -2.410e-2 2.70e-3
31.8 2.565e+2 1.623e+l -1.527e-1 9.90e-3
42.3 7.183etl 4.549e+0 -2.436e-1 1.62e-2
52.8 l.681e+l 1.073e+0 -9.422e-1 6.17e-2
3.1 2.196e+l 1.394e+0 -3.34le-1 2.29e-2
73.4 3.89%4e+l 2.465%e+0 1.715e-1 1.25e-2
83.6 4.737e+l 3.,006e+0 2.6lde-1 2.38e-2
93.6 4.502e+l 2.,855e+0 3.840e-1 2.51e-2
103.6 3.713e+] 2.356e+0 1.504e-1 1.20e-2
113.4 2.663e+l 1.692e+0 -3.203e-1 2.25e-2
123.1 1.974e+l 1.260e+0 -8.073e-1 5.34e-2
132.8 1.702e+l 1.086e+0 -6.486e-1 4 .34e-2
142.3 1.77%e+1 1.130e+0 2.070e-1 1.57e-2
151.8 2.068a+1 1.318e+0 8.735e-1 5.6le-2

Table A-3-2. Differential cross sections and analyzing powers of inelastic proton scattering to
01 (6.045MeV)+37(6.130MeV) for 14MeV

angle(C.M.} do/dQ@mb/sr) error{nb/sr) Ay error
32.5 1.158e+l 7.35e-1 5.830e-2 8.90e-3
43 .2 1.026e+l 6.53e-1 9.570e-2 1.25e-2
53.8 5.354e+( 5.96e-1 1.224e-1 1.37e-2
64.3 8.694e+0 5.55e-1 1.218e-1 l.44e-2
74.6 7 .714e+0 4.93e-1 9.530e-2 1l.52e-2
84.9 6.775e+0 4.36e-1 7.06Ce-2 1.75e-2
94.9 6.104e+0 3.92e-1 -1.150e-2 1.68e-2
104.9 5.679e+0 3.66e-1 -1.400e-1 2.14e-2
l1l4.6 5.509e+( 3.56e-1 -2.763e-1 2.71e-2
124.3 5.834e+( 3.76e-1 -2.646e-1 2.55e-2
133.8 5.899e+0 3.7%e-1 -2.002e-1 2.24e-2
143.2 6.21%e+0 3.9%e-1 -8.640e-2 l.67e-2
152.5 6.221et0 3.98e-1 1.800e-2 l.47e-2
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Table A-3-3. Differential cross sections and analyzing powers of inelastic proton scattering to
2*H(6.919MeV) for 14MeV

angle(C.M.) do/dQ(nb/sr) error (mb/sr) FNY error
32.6 2.740e+0 1.79e-1 -1.244e-1 2.68e-2
43 .4 2.982e+0 1.97e-1 -1.924e-1 3.20e-2
54.0 2.775e+0 1.85e-1 -2.400e-1 3.66e-2
64.5 2.107e+0 1.43e-1 -2.088e-1 4.08e-2
74.9 1.431e+0 1.03e-1 -2.420e-2 5.26e-2
85.2 1.009e+0 8.1Ce-2 -7.900e-3 7.3he-2
95.2 8.236e-1 6.93e-2 -1.758e-1 8.4%e-2
105.2 8.260e-1 8.10e-2 -5.836e-1 1.355e-1
114.9 1.027e+0 9.20e-2 -5.18%e-1 1.132e-1
124.5 1.136e+0 9.40e-2 -5.032e-1 g.72a-2
134.0 1.277e+0 1.00e-1 -4.982e-1 8.3%e-2
143 .4 1.546e+0 1.1l4e-1 -4.145e-1 6.71e-2
152.6 1.645e+0 l.17e-1 ~-3.904e-1 5.98e-2

Table A-3-4. Differential cross sections and analyzing powers of inelastic proton scattering to 1-
(7.1169MeV) for 14MeV

angle(C.M.} do/d&0(mb/sr) erxror (mb/sr) Ay ErTor
32.7 5.786e+0 3.69e-1 3.570e-2 1.33e-2
43 .4 6.800e+0 4.36e-1 -4 .800e-2 1.58e-2
54.1 6.384e+0 4.09e-1 -1.068e-1 1.69e-2
64.6 5.233e+0 3.36e-1 -1.243e-1 1.95e-2
75.0 4,006e+0 2.60e-1 -1.210e-2 2.14e-2
85.3 2.937e+0 1.95e-1 2.346e-1 3.13e-2
95.3 3.147e+0 2.06e-1 5.297e-1 4,00e-2
105.3 3.412e+0 2.26e-1 5.958e-1 4.47e-2
115.0 3.765e+0 2.48e-1 5.14%9e-1 4.03e-2
124.6 3.967e+0 2.60e-1 4 . 8Z27e-1 3.8le-2
134.1% 3.844e+0 2.52e-1 4.,903e-1 3.50e-2
143 .4 3.547e+0 2.32e-1 5.088e-1 3.99e-2
152.7 3.380e+0 2.21e-1 4.933e-1 3.88e-2
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Appendix 4 Differential cross sections and analyzing powers of the elastic and inelastic
scaitering in the p + 160 interaction at 16 MeV.

Table A-4-1, Differential cross sections and analyzing powers of elastic proton scattering for 16MeV

angle(C.M.) do/dnb/sr} error (mb/sr) Ay error
26.5 4.293e+2 2.717e+l -1.461le-1 9.90e-3
31.8 2.61let+2 1.653e+l -2.403e-1 1.5%e-2
42.3 6.103e+1 3.874e+0 -4.967e-1 3.28e-2
52.8 1.333e+l 8.500e-1 -4.603e-1 3.24e-2
63.1 3.145e+1 1.994e+0 -5.630e-2 9.10e-3
73.4 5.235e+1 3.318e+0 -1.342e-1 1.10e-2
83.6 5.248e+) 3.326e+0 -1.432e-1 1.14e-2
93.6 3.675e+l 2.332et0 -9.,700e-2 1.02e-2
103.6 1.895e+1 1.204e+0 -2.330e-2 9.70e-3
113.4 7.008e+0 4.490e-1 -1.123e-1 1.80e-2
123.1 4.294e+0 2.740e-1 -5.647e-1 3.9le-2
132.8 8.100e+0 5.150e-1 -4.880e-2 1.04e-2
142.3 1.302e+l 8.270e-1 3.756e-1 2.54e-2
151.8 1.440e+1 9.180e-1 7.127e-1 4,63e-2

Table A-4-2. Differential cross sections and analyzing powers of inelastic proton scattering to
0*(6.049MeV)+3(6.130MeV) for 16MeV

angle{C.M.) do/&rb/sr) error (nb/sr) -\ error
32.3 1.266et+] 8.058e-1 -1.08%e-1 1.34e-2
43.0 1.185e+l 7.54e-1 -1.481le-1 1.4Se-2
53.6 J.153e+1 7.35e-1 -1.542e-1 1.63e-2
64.1 1.046e+1 6.67e-1 ~1.629e-1 1.82e-2
74 .4 8.561e+0 5.48e-1 -1.087e-1 1.83e-2
84 .6 6.752e+0 4.34e-1 9.530e-2 1.96e-2
S4.7 5.145e+0 3.33e-1 1.696e-1 2.3%e-2
104 .6 4.616e+0 2.98e-1 7.35Ce-2 2.05e-2
114 .4 4.803e+0 3.10e-1 -3.760e-2 2.0%e-2
124 .1 5,137e+0 3.28e-1 -1.545e-1 1.72e-2
133.6 5.414e+0 3.45e-1 -1.522¢e-1 1.67e-2
143.0 5.846e+0 3.74de-1 -2.740e-2 1.52e-2
152.3 5.918e+0 3.79e-1 1.158e-1 1.80e-2
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Table A-4-3. Differential cross sections and analyzing powers of inelastic proton scattering to

2%(6.919MeV) for 16MeV
angle(C.M.) do/d0(nb/sr) error{nb/sr) Ay error
32.5 2.603e+0 1.7%e-1 ~-6.630e-2 3.5%e-2
43 .2 2.082e+0 1.3%e-1 -1.392e-1 3.86e-2
53.8 1.6837e+0 1.13e-1 -1.11%e-1 4 .85e-2
64.3 1.418e+0 1.00e-1 -1.131e-1 5.80e-2
74.6 1.429e+0 1.04e-1 ~-1.556e-1 6.30e-2
84 .8 1.510e+0 1.07e-1 -7.400e-3 5.37e-2
94 .9 1.408e+0 1.03e-1 -9.62Ce-2 5.90e-2
104.8 1.381et0 9.70e-2 -2.412e-1 5.26e-2
114.6 1.433e+0 1.0le-1 -1.595e-1 5.32e-2
124.3 1.419e+0 9.80e-2 -8.360e-2 4.38e-2
133.8 1.577e+0 1.08e-1 4.060e-2 4.,17e-2
143.2 1.592e+0 1.13e-1 5.710e-2 5.10e-2
152.5 1.443e+Q 1.06e-1 1.60%9e-1 5.81le-2

Table A-4-4, Differential cross sections and analyzing powers of inelastic proton scattering to 1-
(7.1169MeV) for 16MeV

angle(C.M.) ds/dQ(mb/sr) error (nb/sr) Ay error
32.5 2.751e+0 1.83e-1 l.643e-1 3.38Be-2
43 .2 2.522e+0 1.87e-1 -1.799%e-1 3.44e-2
53.8 2.423e+0 l.6le-1 -4.,795e-1 4.68e-2
&4.3 2.337e+0 1.56e-1 -5.557e-1 5.44e-2
74.7 2.066e+0 l.41e-1 -4.808e-1 5.58e-2
84.9 1.574e+0 l.1le-1 -4.006e-1 6.04e-2
95.0 1.188e+0 9.04e-2 -1.61%e-1 7.13e-2
104.9 1.128e+0 8.30e-2 9.380e-2 6.22e-2
114.7 }1.431e+0 1.01le-1 1.801e-1 5.16e-2
124.3 2.106e+0 1.38e-1 2.876e-1 3.26e-2
133.8 2.731e+0 1.77e-1 3,099e-1 2.96e-2
ja3.2 2.983e+0 1.95e-1 3.681le-1 3.41e-2
152.5 2.704e+0 1l.78e-1 3.903e-1 3.70e-2




