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Double differential cross sections of the 16O(p, p'x) 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 strongz 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 (ip-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-100 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 ym havar foil for the beam entrance and exit, and of 6 um 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: 20pum, E2:
75um, E3: 2000pm) 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.
Multiple 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 '60(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 o0
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 (0*: 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 anaiyzing
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 caiculated results on the basis of the previously proposed
parameters of the optical model potential (OMP)[9-11]: the parameters trom the neutron
scattering were used after the fixed Coulomb correction AV= 0.4 Z/A/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 energices, it does not provide good agreement
in the analyzing powers. The parameter sets of Dave and Gould[ 10} and Istamy et al.] 1 1]
give hetter fits for the analyzing powers, but worse fits to the differential cross sections

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

The OMP parameters were scarched 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 onc (Set 0) with the fixed Couloinb
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 1. 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 | in
the imaginary part of the depth Wy, and the spin-orbit term Wgg. Although the fit seems
to be tairly 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 McV are well reproduced by the calculation, but agreement with those for 16 MeV

is not so good, especially around 50° and 1207 |

As shown in Table 1. the gcometrical 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
507 in its stead the fit around 50° and 1207 is much improved for 16 MeV (shown by

dashed lines in Fig.8).
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Finally, the OMP parameters were scarched with the potential incorporating an
imaginary spin-orbit term Wgg. The resulted parameters are given as Set 3 in Table 1.
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 McV, as shown by dotied lines (Set 3)

in Fig.8.

As shown in Fig.R, a remarkable difference between 14 and 16 McV is observed in
the measured analyzing powers around 90°. This may suggest strong resonance structure
in the compound nucleus '7F: a broad (7,3 single particle level in '7F around 17.5
MeV[12] and an appreciably sharp resonance at 14.7 MeV in the clastic scattering
excitation functions have been reported[13]. The experimental values are, however,
reproduced fairly weil by the SOM calculation, as shown above. Largely different
potential depths of the imaginary and spin-orbit terms (Wp. Vsg and W) between 14
and 16 MeV are needed to obtain good fits. as shown Table 1. 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
nucleil 14] and 12C[15]. For detailed discussion. it will be needed 1o study in wider

energy range and more systematic measurements.

S. Summary

Differential cross sections and analyzing powers of proton elastic and inelastic
scattering from 60 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. Vg and W) between 14 and 16
MeV. It would be necessary to investigate the effect of resonance structure of the

compound nucleus !7F.
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Table 1
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The OMP parameters obtained in the present analysis for 160, Each parameter
set as follows: Set 0: the initial value for the search, Set |: 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 2nd geometrical parameters in fm.

Set 0 Set 1 Set 2 Set 3

4 MeV. 16 MeV_ T4 MeV 16 MeV MoV 16 MeV 14 MeV 16 MeV

Vi 4878 48.67  S370 0 4946 4882 S4.62 4878 5433
TR 255 1255 1200 1276 1238 0 1238 1238 1.238
4R 0536 0536 0479 0621 0550 0550 0550 0.550
Wi 1220 13.31 6724 1583 7406 1317 7480 1389
1 1352 1352 1346 1426 1386 1386 1386 1.3K6
ay (1.205 0,205 0.212 0.152 0.182 0182 0.182 0.182
Vso 5.5 5.5 6392 2828 5063 3133 SO98 TRRY4
Wy0y -0.056 0.305
rs0) 115 .15 0935 1237 1086 LO0%6 1086  1.086
as0) 0.5 0.5 0385 0260 0322 @322 032 0.322
(XN 3.35 8.26 Y93 2145 990 2033
M)Ay 6.23 5261 2857 4338 2852 4
A 543 s41 505 623 532 595 532 592

WA 018 1111 575 108 S7.5 102 5.0 107

JA e, 159 159 150 87.9 138 g6.1 139 78.7

WA o -1.53 8.32
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Fig.1 Layout and geometry of the detection system.
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Fig.2 Double differential cross sections of the 160(p,px) reaction at 14 MeV.
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Appendices:
Appendix 1 Double differential cross sections of the 160(p,p'x) reaction at 14 MeV.

Numerical data.

Appendix 2 Double differential cross sections of the l"’O(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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Appendix 1 Double differential cross sections of the 190(p,p'x) reaction at 14 MeV.

<< 160(p,p'x) Ep = 14 MeV >> **+ DDX (error) in [(mb/MeVesr] #++*

Ep' (Mev) 30 deg. 40 deg. 50 deg.
3.0 -- 3.1 6.336E-01( 4.579E-02) 4.702E-01( 5.282E-02) 6.257E-01( S5.953E-02)
3.1 -- 3.2 1.566E+00( 7.273E-02) 6.911E-01( 6.392E-02) 4.972E-01( 5.273E-02)
3.2 -- 3.3 3.026E+00( 9.950E-02) 1.113E+00( B8.090E-02) 7.676E-01{ 6.547E-02)
3.3 -- 3.4 3.198E+0G0{ 1.022E-01) 1.556E+00( 9.416E-02) 1.026E+00( 7.502E-02)
3.4 -- 3.5 3.328E+00( 1.037E-01) 1.S10E+00( 9.344E-02) 2.190E+00( 1.11SE-01)
3.5 -- 3.6 3.453E+00( 1.05iE-01) 2,.539E+00( 1.207E-01)  7.244E+00( 2.007E-01)
3.6 -- 3.7 S5.991E+00{ 1.400E-0l) 8,.239E+00( 2.178E-01) 3.649E+00( 1.391E-01)
3.7 -- 3.8 1.203E+01( 1.970E-01) 5.076E+00( 1.678E-01) 1.669E+00( 9.522E-02)
3.8 -- 3.9 5.933E+00( 1.371E-01) 2,116E+00( 1.090E-01) 2.0S3E+00( 1.070E-01)
3.9 -~ 4.0 4.026E+00( 1.136E-01) 2.249E+00( 1.122E-01) 1.63BE+00( 9.443E-02)
4.0 -~ 4.1 4.146E+00({ 1.147E-01) 2.289E+00( 1.123E-01) 1.285E+00( 8.30SE-02)
4.1 -~ 4.2 4.101E+00( 1.145E-01) 1,700E+00{ 9.669E-02) 1.100E+00( 7.666E-02)
4.2 -~ 4.3  3.373E+00( 1.037E-01) 1.S83E+00( 9.379E-02) 7.483E-01{ 6.364E-02)
4.3 -- 4.4 3.10SE+00{ 9.952E-02) 1,250E+00{ 8.473E-02) 7.13SE-01( 6.318E-02)
4.4 -~ 4.5 2.877E+00{ 9.626E-02) 1.006E+00( 7.530E-02) 1.943E+00{ 1.061E-01}
4.5 -~ 4.6 2,737E+00( 9.415E-02) 1.476E+00( 9.351E-02) 1,487E+01( 2.877E-01)
4.6 -+ 4.7 4.85SE+00( 1.273E-01) 1.484E+01( 2.944E-01) 1.099E+01( 2.430E-01)
4.7 -- 4.8 2,295E+01( 2.736E-01) 1,843E+01( 3.225E-01} 1.298E+00{ 8.253E-02)
4.8 -~ 4.9 1.771E+01( 2.383E-01) 2.879E+00{ 1.258E-01) 6.144E-01{ 5.786E-02)
4.9 -~ 5.0 4.192E+00{ 1.151E-01) 1.171E+00( 8.0S6E-02) 6.314E-01( $.777E-02)
5.0 -~ 5.1 2.991E+00{ 9.852E-02) 9.427E-01( 7.210E-02) 4.274E-01( 4,709E-02)
5.1 -~ 5.2 2.73BE+00( 9.371E-02) 9.646E-01( 7.334E-02) 3.279E-01( 4.274E-02)
5.2 -~ 5.3 2.666E+00{ 9.251E-02) 8.764E-01( 7.117E-02) 4.874E-01( S.157E-02)
5.3 -- 5.4 2.598E+00{ 9.148E-02) 8.269E-01( 6.799E-02) 3.568E-01( 4.434E-02)
5.4 -~ 5.5 2.565E+00{( 9.055E-02) 7.512E-01{ 6.527E-02) 4.310E-01( 4.869E-02)
5.5 -~ S.6 2.580E+00{ 9.064E-02)  7.224E-0)L{ 6.384E-02) 5.702E-01( 5.682E-02)
5.6 -~ 5.7 2.40SE+00{( 8.797E-02) 9.223E-01( 7.245E-02) 6.276E-01( S.887E-02)
5.7 -- 5.8 2.337E+00( B8.660E-02) 8.281E-01( 6.833E-02) 7.802E-01{ 6.584E-02)
5.8 -~ 5.9 2.487E+00( 8.997E-02) 7.865E-01( 6.623E-02) 6.281E-01( S.783E-02)
S.9 -- 6.0 2.368E+00( 8.791E-02) 6.908E-01( 6.188E-02) 5.452E-01( S5.367E-02)
6.0 -+ 6.1 2.278E+00{ 8.64BE-02) 6.892E-01( 6.183E-02] 4.430E-01( 4.918E-02)
6.1 -~ 6.2 2.218E+00( 8.452E-02) 6.844E-01( 6.189E-02) 4.157E-01( 4.815E-02)
6.2 -~ 6.3 2.240E+~00{ 8.514E-02) 7.672E-01( 6.515E-02) 6.492E+00( 1.9S6E-0Q1)
6.3 -~ 6.4 2.200E+00( 8.450E-02) 2,.283E+00( 1.176E-01) 4.328E+01( 4.923E-01)
6.4 -~ 6.5 3.9S5E+00( 1.149E-01) 3.119E+0)( 4.302E-01) 2.310E+01{ 3.569E-01)
6.5 -~ 6.6 3.028E+01( 3.207E-01) 4.140E+0)( 4.868E-01) 1.939E+01( 3.267E-01)
6.6 -~ 6.7 3.585E+01( 3.404E-01) 1.677E+01( 3.051E-01) 9.618E+00( 2.269E-01)
6.7 -~ 6.8 1.773E+01( 2.396E-01) 1.8S1E+01{ 3.230E-01) 1.433E+00( 8.738E-02)
6.8 -~ 6.9 1.802E+01( 2.402E-01) 3.S98E+00( 1.397E-01) 7.368E-01( 6.311E-02)
6.9 -~ 7.0 4.444E+00( 1.184E-0l) 1.179E+00( 8.274E-02) 4.828E-01( S.109E-02)
7.0 -~ 7.1 2.6B8E+00( 9.295E-02) 1.102E+00( 7.990E-02) 5.204E-01( 5.332E-0Q2)
7.1 -~ 7.2 2.348E+00( B.721E-02) 9.297E-01( 7.261E-02) 5.710E-01( 5.670E-02)
7.2 -~ 7.3 2.293E+00( 8.615E-02) 1.003E+00( 7.499E-02) 1.043E+01( 2.523E-01)
7.3 -~ 7.4 2.274E+00( B.S84E-02) 2.900E+00( 1.315E-01) 5.3S1E+01( 5.S56E-01)
7.4 -~ 7.5 S.067E+00( 1.308E-01) 3.986E+01( 4.544E-01) 3.370E+02 ( 4.327E-0Q1)
7.5 -~ 7.6 4.726E+01( 4.034E-01) 5.799E+01( 5.777E-01) 5.465E+00( 1.733E-01)
7.6 -~ 7.7 6.834E+0l( 4.710E-01) 1.485E+01( 2.500E-01) 1.266E+00( 8.413E-02)
7.7 -~ 7.8 1.722E+01{ 2.351E-01) 2.359E+00( 1.157E-01) 7.120E-01( 6.211E-02)
7.8 -~ 7.9 4.260E+00( 1.172E-01) 1.31SE+00( 8.625E-02) 6.334E-01( 5.B17E-02)
7.9 -~ 8.0 2.986E+00( 9.843E-02) 1.299E+00( 8.651E-02) 3.991E-01( 4.676E-02)
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Ep = 14 MeV  >> ###

30 deg.

2.410E+00(
2.259E+00 (
2.086E+00(
1.974E+00{
1.873E+00(
1.683E+00(
2.026E+00¢(
1.892E+00(
1.547E+00(
1.640E+00(

1.604E+00(
1.612E+00(
1.709E+00 {
1.480E+00(
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+00(
1.449E+00(
1.134E+00(
1.247E+00(
9.837E-D1 (

1.028BE+00(
1.130E+00(
1.004B+00(
1.0S0E+00 (
1.187E+00(
1.107E+00(
1.337E+00(
1.98SE+00(
2.483E+00(
1.781E+00(

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.B34E+0D(
2.84BE+00(

8.801E- 02}
8.603E-02)
8.207E-02)
7.925E-02)
7.872E-02)
7.402E-02)
8.0B4E-02)
7.827E-02)
7.057E-02)
7.272E-02)

7.198E-02)
7.189E-02)
7.426B-02)
6.909E-02)
6.800E-02)
6.616E-02)
6.637E-02)
6.693E-02)
6.739E-02)
6.306E-02)

6.492E-02)
6.894E-02)
7.626E-02)
8.663E-02)
8.B44E-02)
7.707E-02)
6.891E-02)
6.012E-02)
6.396E-02)
S5.611E-02)

5.803E-02)
6.058E-02)
5.668E-02)
S5.815E-02)
6.224E-02)
5.922E-02)
6.492E-02)
8.052E-02)
8.929E-02)
7.S88E-02)

6.132E-02)
5.88SE- 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)

pDX (errxor) in [mb/MeVesr]

40 deg.

1.244E+00(
1.449E+00(
1.139E+00(
9.131E-01(
6.3B4E-01(
7.799E-01 (
5.454E-01(
5.9S9E- 01 (
4.205E-01(
6.0S2E-01 (

5.839E-01 {
6.109E-01 (
4.273E-01{
S.DO9E-01 (
3.434E-01(
4.437E-01(
4.248E-01 (
3.949E-01(
3.326E-01(
3.867E-01(

3.808E-0L(
4.)62E-01(
4.101E-01¢
4.138E-01(
4.028E-01(
2,793E-01(
3.155E-01 (
3.274E-01(
3.730E-01(
3.381E-01(

3.713E-01(
3.798E-01(
3.348E-01(
3.860E-01(
3.372E-01¢(
3.942E-01(
8.582E-01 (
7.312E-01(
4.148E-01(
3.768E-01(

2.86SE-01(
4.161E-01(
4.210E-01(
1.101E+00(
1.179E+00(
6.709E-01(
4.907E-01(
6.172E-01(
8.57SE-01(
1.046E+00!

8.446E-02)
9.168E-02)
7.997E-02)
7.225E-02)
5.907E-02)
6.601E-02)
5.569E-02)
5.676E-02}
4.807E-02)
S.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)
4.199E-02)
4.677E-02)

4.71SE-02)
4.781E-02)
4.711E-02)
4.872E-02)
4.B30E-02)
3.947E-02)
4.187E-02)
4.154E-02)
4.561E-02)
4.381E-02)

4.476E-02)
4.577E-02)
4.313E-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)
4.868E-02)
7.912E-02)
7 .998E-02)
6.067B-02)
S.190E-02)
S.939E-02)
6.817E-02)
7.652E-02)

ol

S0 deg.

4.521E-01(
3.557E-01(
3.052E-01(
2.710E-01(
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(
1.2668-01(
1.247E-01(
1.159E-01(
9.961E-02(
1.774E-01(
1.597E-01(
1:505E-01(

9,866E-02(
6.5628-02(
7.4478-02¢(
6.882E-02(
9.9398-02(
8.300E-02(
7.4558-02(
1.122E-01 (
1.411E-01(
9.661E-02(

8.371E-02(
8.412E-02(
7.040E-02(
1.30SE-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(
1.278E-01 (
1.136E-01(
1.372E-01¢(
1.169E-01 {
1.346E-01¢(
1.936E-01(
2.755B-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)

3.367E-02)
2.495E-02)
2.758E-02)
2.671E-02)
2.650E-02)
2.459E-02)
2.149E-02)
3.063E-02)
2.977E-02)
2.77SE-02)

2.243E-02)
1.742E-02)
1.879E-02)
1.944E-02)
2.261E-02)
2.061E-02)
2.013B-02)
2.445E-02)
2.764E-02)
2.270E-02)

2.0228-02)
2.0168-02)
1.902E-02)
2.576B-02)
3.415E8-02)
4.586E-02)
6.131E-02)
4.433E-02)
2.260E-02)
1.839E-02)

2.050E-02)
2.143E-02)
2.633B-02)
2.328E-02)
2.5S36E-02)
2.495E-02)
2.529E-02)
3.132B-02)
3.697E~02)
4.135E-02)



<< 160(p,p'x}

Ep'

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

(MeV)

- 13.12
- 13.2
- 13.3
- 13.4
- 13.5
- 13.6
- 13.7
- 13.8
- 13.9
- 14.0

- 1401
- 14.2
- 14.3
- 1l4.4
- 14.5
- 14.6
- 14.7
- 14.8
- 14.9
- 15.0
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Ep = 14 MeV  >> w#s

30 deg.

4.326E+00{
4.006E+00(
4.350E+00(
4.250E+00(
5.220E+00 (
5.533E+01(
9.664E+02 (
1.223E+03(
1.962E+02 (
4.119E+01(

2.232E+01(
1.445E+01 (
1.089E+01{

EL LT EL |
LLRLEL L L N
ek hhunw
dhdkannd (
wakannnn
dhhhnand
shhhnand (

1.176E-01}
1.131E-01)
1.183E-01)
1.170E-01)
1.304E-01)
4.416E-01)
1.B889E+00)
2.062E+00)
9.496E-01)
3.656E-01)

2.679E-01)
2.153E-01)
1.873E-01)
(YT TR L )
hhhhhhh )
hhhhdhnd )
LEE 222221 )
L2222 222 )
L EXZ2 22N ] )
Ak hh )

DDX (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+01 (
7.38SE+00 (
4.314E+00(

3.070E+00{
2.211E+00{
1.648E+00(
dhhhhdA® (
(222220 2] (
(2222 R X (
XXX R ] (
I3 222 22X (
ek ok hkd (
AhdhAk ok d (

p— 25 po—

8.833E-02)
8.355E-02)
7.848E-02)
1.118E-01)
6.256E-01)
1.7S8E+00)
1.421E+00)
3.362E-01)
2.026E-01)
1.551E-01)

1.308E-01)
1.100E-01)
9.537E-02)
whANRAAR )
hhRkudhen )
hhkhbhe )
dhtaanen )
deeshuAn )
dedehnnd )
Aedeudre )

(22

50 deg.

2.970E-01(
5.228E-01(
1.151E+01(
1.008E+02 (
6.233E+01 (
5.335E+00(
1.841E+00(
1.214E+00(
8.390E-0~(
5.3 1 .af

4.711E-01¢
2.629E-01 (
2.524E-01(

(SRR T2 ]
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JAERI-NM 94-011

<< 160(p,p'x) Ep = 14 MeV >> 4%+ DDX (error} in [mb/MeVegr] w»a»

Ep' (MeV) 60 deg. 70 deg. 80 deg.
3.0 -- 3.1 5.361E-01( S5.600E-02) 5.273E-01( 5.816E-02) 6.168E-01{ 7.213E-02)
3.1 -- 3.2 5.336E-01( S5.608E-02) 8.421E-01{ 7.571E-02) 6.924E-01( 7.691E-02}
3.2 -- 3.3 9,280E-01( 7.45%E-02) 3.442E+00( 1.S38E-01) 7.980E-01( 8.265E-02)
3.3 -- 3.4 4.088E+00( 1.563E-01) 2.660E+00{ 1.326E-01) 1.238E+00( 1.032E-01)
3.4 -- 3.5 S,727E+00{ 1.822E-01) 1.564E+00( 1.030E-01) 1.470E+00( 1.123E-01)
3.5 -- 3.6 2.076E+00( 1.100E-01) 1.689E+00( 1.066E-01} 1.397E+00{ 1.088E-01)
3.6 -- 3.7 1.806E+00( 1.02BE-01) 1.562E+00{ 1.024E-01) 9.087E-01( 8.711E-02)
3.7 -- 3.8 1.569E+00( 9.467E-02) 1.162E+00( 8.848E-02) 9.146E-01( 8.759E-02)
3.8 -- 3.9 1.440E+00( 9.093E-02) 1.058E+00( 8.377E-02) 7.378E-01( 7.897E-02)
3.9 -- 4.0 1,137E+00{ 8.161E-02) 7.535E-01{ 7.128E-02} 1.243E+00( 1.049E-01)
4.0 -- 4.1 B8,589E-01{ 6.967E-02) 6.362E-01( 6.417E-02) 1.124E+01( 3.112E-01)
4.1 -~ 4.2 6.595E-01( 6.1SBE-02) 2.134E+00( 1.216E-01) 1.480E+01( 3.496E-01)
4.2 -- 4.3 7.545E-01( 6.729E-02) 1.393E+01( 3.066E-01} 1.857E+00( 1.225E-01)
4.3 -- 4.4 6.771E+00( 2.011E-01) 7.883E+00( 2.248E-0l) 8.012E-01( 8.118E-02)
4.4 -- 4.5 1.,477E+01( 2.907E-01) 1.095E+00( B8.472E-02) 4¢.971E-01 ( 6.462E-02)
4.5 -- 4.6 2.846E+00( 1.245E-01) 6.561E-01{ 6.510E-02) 5.184E-01 ( 6.612E-02)
4.6 -- 4.7 7.73SE-01( 6.653E-02) 4.47BE-01( 5.377E-02) 4.622E-01( 6.195E-02)
4.7 -- 4.8 S.S87E-01( S.652E-02) 4.538E-01( 5.599E-02) 4.901E-01( 6.50SE-02)
4.8 -- 4.9 3,616E-01( 4.530E-02) 4.967E-01( 5.741E-02) 3.906E-01( S.7B4E-D2)
4.9 -~ 5.0 3.S01E-01( 4.536E-02) S.084E-01( 5.836E-02) 4.349E-01( 6.17SE-02)
5.0 -- $.1 3,399E-01{ 4 482E-02) 3.894E-01{ 5.209E-02) 4.039E-01( S.90SE-02)
5.1 -- 5,2 3.535E-01( 4.509E-02) 3.393E-01( 4.835E-02) 4.651E-01( 6.27BE-02)
5.2 -- 5.3 3,923E-01( 4.682E-02) 4.323E-01( 5.392E-02) 3.463E-01( S.46SE-02)
5.3 -- 5.4 3.126E-01{ 4.165E-02) 3.419E-01( 4.772E-02) 2.940E-01( 4.963E-02)
5.4 -~ 5.5 3,158E-01( 4.286E-02) 4.306E-01{ S.440E-02) 3,039E-01( 5.183E-02)
5.5 -- 5.6 3.095E-01{ 4.262E-02) 4.108E-01( 5.299E-02) 4.433E-01( 6.168E-02)
5.6 -- 5.7 3.793E-01( 4.766E-02) 3.494E-01( 4.951E-02) 7.401E-01( 8.129E-02)
5.7 -- S.8 3,120E-01( 4.332E-02) 3.640E-01( 5.008E-02) 1.027E+01( 3.038E-01)
5.8 -- 5.9 2.410E-01( 3,703E-02) 9.776E-01( 8.358E-02) 1.706E+01( 3.820B-01)
5.9 -~ 6.0 2.351E-01( 3.712E-02) 1.515E+01{ 3.260E-01) 6.137E400( 2.276E-01}
6.0 -- 6.1 2,669E+00( 1.279E-01} 2.367E+0L( 3.951E-01) S5.634E+00( 2.160E-01)
6.1 -- 6.2 2.937E+01( 4.161E-01) 8.336E+00( 2.352E-01) 1.06SE+00( 9.362E-02)
6.2 -- 6.3 2.393E+01( 3.718E-01) 8.342E+00( 2.350E-01) 6.102E-01( 7.186E-02)
6.3 -- 6.4 1,288E+01( 2.731E-01) 1.514E+00( 9.846E-02) 4.668E-01( 6.320E-02)
6.4 -- 6.5 9.55BE+00( 2.324E-01) 6.273E-01( 6.487E-02) 4.392E-01( 6.107E-02)
6.5 - 6.6 1,21SE+00( 8.219E-02) 5.909E-01( 6.372E-02) 3.592E-01( S.601E-02)
6.6 -- 6.7 6.697E-01( 6.134E-02) 4.9B1E-01( 5.793E-02) 4.944E+00( 2.127E-01)
6.7 -- 6.8 S.,08SE-01( S.4S4E-02) 4.449E-0" ( 5.S80E-02) 3.543E+01( S.S43E-01)
6.8 -- 6.9 4.782E-01{ $.314E-02) 4.134E+00( 1.727E-0l) 2.48SE+01{ 4.534E-01)
6.9 -- 7.0 4.593E-01( 5.171E-02) 3.624E+01( 5.037E-01) 3.782E+00( 1.761E-01)
7.0 -- 7.1 7.468E+00( 2.179E-01) 3.3S8E+01( 4.723E-01) B.66SE-01( B.452E-02)
7.1 -- 7.2 4.630E+01( S.302E-01} 6.712E¢00( 2.092E-01) 5.236E-01( 6.710E-02)
7.2 -- 7.3  3.371E+01( 4.438E-0}) 1.279E+00( 9.187E-02) 4.372E-01( 6.020E-02)
7.3 -- 7.4 S.463E+00( 1.7S2E-01) 6.969E-01( 6.837E-02) 2.594E-01( 4.64BE-02)
7.4 -- 7.5 1.182E+00( 8.289E-02) 5.2B4E-01( S5.849E-02) 3.106E-01( S5.119E-02)
7.5 -- 7.6 S.B76E-01( S.Bl8E-02) 4.8B6E-01( S.731E-02) 4.582E-01( 6.295E-02)
7.6 -- 7.7 4.930E-01( S.3S0E-02) 3.768E-01( 5.073E-02) 3.518E-01( S.S49E-02)
7.7 -~ 7.8 4.376E-01( S.044E-02) 3.334E-01{ 4.777E-02) 2.328E-01( 4.435E-02)
7.8 -~ 7.9 4.414E-01{ 5.033E-02) 3.040E-01{ 4.541E-02) 3.34BE-01( S.401E-02)
7.9 -- 8.0 2.97SE-01{ 4.17SE-02) 3.257E-01( 4.648E-02) 2.926E-01( 5.076E-02)



JAERI-M 94-011

<< 160(p,p'x) Ep = 14 MeV >> %»++ DDX (error) in [mb/MeVesr]) #»«

Ep' {(MeV) 60 deg. 70 deg. 80 deg.
8.0 -- 8.1 2.951E-01{ 4.131E-02) 2.755E-01{ 4.256E-02) 2.807E-01{( 4.876E-02)
8.1 -- 8,2 2.778E-01{ 4.013E-02) 2.867E-01( 4.326E-02) 2.240E-01( 4.399E-02)
8.2 -- 8.3 2.344E-01{ 3,753E-02) 3.260E-01( 4.705E-02) 2.652E-01( 4.823E-02)
8.3 -- 8.4 2.511E-01{ 3.709E-02) 2.382E-01( 4.071E-02) 1.858E-01( 4.042E-02)
8.4 -- 8.5 1.728E-01( 3,248E-02) 2.049E-01( 3.695E-02) 2.533E-01( 4.676E-02)
8.5 -- 8.6 2.603E-01( 3.944E-02) 2.271E-01( 3.964E-02) 1.963E-01( 4.140E-02)
8.6 -- 8.7 2.579E-01( 3.778E-02) 1.999E-01( 3.752E-02) 1.803E-01( 4.000E-02)
8.7 -- 8.8 1.798E-01( 3.161E-02) 2.576E-01( 4.106E-02) 1.493E-01( 3.S10E-02)
8.8 -- 8.9 1.611E-01( 2.983E-02) 1.98SE-01{ 2.738E-02) 1.63SE-01( 3.733E-02)
8.9 -- 9.0 1.265E-01( 2,729E-02) 1,701E-01( 3.401E-02) 2.411E-01( 4.S87E-02)
9.0 -- 9.1 1.432E-01{( 2.913E-02) 2.177E-01{ 3.806E-02) 2.318E-01( 4.460E-02)
9.1 -- 9.2 1.579E-01( 3,059E-02) 2.636E-01( 4.31SE 02) 1.975E-01( 3.993E-02)
9.2 -- 9.3 1.435E-01( 2.768E-02) 1.724E-01( 3.354E-02) 2.230E-01( 4.411E-02)
9.3 -- 9.4 1.247E-01( 2.548E-02} 1.046E-01( 2.514E-02) 2.087E-01( 4.227E-02)
9.4 -- 9.5 1.247E-01( 2,628E-02) 1.607E-01{ 3.367E-02) 1.1S3E-01( 3.240E-02)
9.5 -- 9.6 9.291E-02( 2.321E-02) 1,409E-01( 3.136E-02) 1.970E-01( 4.066E-02)
9.6 -~ 9.7 9.186E-02( 2.279E-02) 1.748E-01( 3.523E-02) 1.772E-01( 3.930E-02)
9.7 -- 9.8 1.203E-01( 2,588E-02) 1.824E-01( 3.5S03E-02) 1.823E-01( 3.869E-02)
9.8 -~ 9.9 7.777E-02( 2,0S4E-02}) 1.253E-01( 2.919E-02) 1.681E-01( 3.917E-02)
9.9 -- 10.0 9.70SE-02( 2,384E-02} 2,384E-01( 3.954E-02) 1.897E-01{ 4.088E-02)
10.0 -- 10.1 S.868E-02( 1,745E-02) 2,766E-01( 4.223E-02) 1.777E-01( 3.968E-02)
10.2 -- 10.2 6.350E-02( 1,B34E-02) 1,674E-01( 3.443E-02) 2.038E-01( 4.232E-02)

10.2 -- 10.3 1.066E-01( 2,445E-02) 1.306E-01( 2.984E-02) 2.130E-01( 4.372E-02)
10.3 -- 10.4 4.593E-02( 1.623E-02) 1.944E-01( 3.624E-02) 1.301E-01{ 3.340E-02)
10.4 -- 10.5 9.073E-02( 2.234E-02) 2.340E-01( 3.985E-02) 2.451E-01{ 4.638E-02)
10.5 -- 10.6 6.692E-02( 1.973E-02) 1.868E-01( 3.597E-02) 2.696E-01( 4.841E-02)
10.6 - 10.7 1.255E-01( 2.717E-032) 1.382E-01( 3.041E-02) 3.153E-01{ 5.30%E-02)
10.7 -- 10.8 2.386E-01( 3.710E-02) 1.806E-01( 3.540E-02) 4.139E-01( 6.002E-02)
10.8 -- 10.9 4.105E-01( 4.740E-02) 1.676B-01( 3.375E-02) 3.132E-01( S.249E-02)
10.9 -- 11.0 1.919E-01( 3.279E-02) 3.442E-01( 4.815E-02) 1.974E-01{ 3.997E-02)

11.0 -- 11.1 1.165E-01( 2.572E-02) 3.525E-01( 4.971E-02) 1.857E-0l( 4.042E-02)
11.1 -- 11,2 9.427E-62( 2.339E-02) 2.433E-01( 4.009E-02}) 1.687E-0l( 3.870E-02)
11.2 -- 11.3 2.315E-01( 3.686E-02) 1.707E-0)L{ 3.387E-02) 2.176E-01{ 4.297E-02)
11.3 -- 11.4 2.203E-01( 3.512E-02) 1.6S50E-01( 3.399E-02) 2.563B-01( 4.822E-02)
11.4 -- 11.5 B8.430E-02( 2.098E-02) 2.117E-01( 3.831E-02} 2.090E-Ol( 4.341E-02)
11.5 -- 11.6 6.751E-02( 1.866E-02) 1.192E-01( 2.808E-02}) 1.976E-01{ 4.143B-02)
11.6 -- 11.7 9.528E-02{ 2.367E-02) 1.427E-01( 3.101E-02) 3.472E-01( 5.545E-02)
11.7 -- 11.8 7.S83E-02( 2.068E-02) 1.598E-01{ 3.324E-02) 2.532E-01( 4.742E-02)
11.8 -- 11.9 B8.889E-02( 2.298E-02) 1.461E-01( 3.160E-02) 2.870E-01{ 4.970E-02)
11.9 -- 12.0 6.747E-02( 1.996E-02) 2.244E-01( 3.855E-02) 6.3B1E-01( 7.610E-02)

12,0 -- 12.1 9.350E-02( 2.209E-02) 2.781E-01( 4.330E-02) 6.431E-01( 7.423E-02)
12.1 -- 12.2 1.467E-01( 2.752E-02) 4.125E-01( 5.327E-02) 7.470E-01{ 8.0S5SE-02)
12.2 -- 12.3 1.819E-01( 3.127E-02) 4.845E-01( 5.827E-02) 8.260E-01( 8.S514E-02)
12.3 -- 12.4 2.433E-01( 3.818E-02) 4.545E-01{ 5.618E-02) 9.891E-01( 9.341E-02)
12.4 -- 12.5 2.686E-01( 3.8S8E-02) 5.971E-01( 6.366E-02) 1.591E+01{ 3.893E-01)
12.5 -- 12.6 2.935E-01( 4.125E-02) 5.03SE-01( 5.855E-02) 2,206E+02( 1.604E+00)
12.6 -- 12.7 3.552E-01( 4.500E-02) 1.159E+00( 8.942E-02) 2.098E+02( 1.367E+00)
12.7 -- 12.8 3.211E-01( 4.262E-02} 3.197E+01( 4.918E-01) 2.0378+01( 4.147E-01)
12.8 -- 12.9 3.232E-01( 4.244E-02) 2.301E+02( 1.311E+00) 4.850E+00( 2.043E-01)
12.9 -- 13.0 3.449E+00( 1.444E-01) 1.219E+02( 9.036E-01) 2.472E+00( 1.464E-01)



JAERI' M 94-011

<< 160(p,p‘x} Ep = 14 MeV »» s« DDX (error) in [mb/MeVr5r) 4ee

Ep' (MeV) 60 deg. 70 deg. 80 deg.

.S63E+00( 1.149E-01)}
.311E+00{ 1.068E-01)
.108E-01( 8.839E-02)
.265E-01{ 8.S507E-02)
.797E-01( 7.030E-02)
.208E-01( 7.319E-02)

S64E-01)

13,0 -- 13.1 7.718E+01( 6.718E-01) 9.908E+00{
S527E-01)

2.
13.1 -- 13.2  1.299E+02( 9.454E-01) 3.465E+00( 1.

13.2 -- 13,3 1.719E+01{ 3.158E-01) 1.911E+00{ 1.130E-01)
13.3 -- 13.4  2.782E+00{ 1.246E-01) 1.615E+00{ 1.054E-01)
13.4 -- 13.5 1.480E+00{ 9.100E-02) 1.085E+00( 8.522E-02)
13.5 -- 13.6 9.884E-01{ 7.394E-02) B.479E-01( 7.448E-02)
13.6 -- 13.7 9.380E-01{ 7.265E-02) 6.381E-01{ 6.542E-02) .498E-01( 6.181E-02)
13.7 -- 13.8 5.824E-01( 5.804E-02) 4.206E-01{ 5.354E-02) .853E-01( 5.804E-02)
13.8 -- 13.9  2.703E-01( 3.923E-02) 3.508E-01{ 4.965E-02) 2.524E-01{ 4.736E-02)
13.9 -- 14.0 2.695E-01( 3.861E-02) 3.486E-01( 4.911E-02) 1.551E-01( 3.722E-02)

wWh NN DY -~

14.0 -- 14.1 3.538E-D1( 4.470E-02) 2.823E-01( 4.333E-02} 1.284E-01( 3.392E-02)
14.1 -~ 14.2 2.374E-01( 3.688E-02) 2.168E-01( 3.876E-02) 1.643E-01{ 3.690E-02)
14.2 ~- 14.3 1.503E-01{ 2.969E-02) 2.245E-01( 3.995E-02) 1.276E-00{ 3.224E-02)
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JAERI M 91 011

<< 160(p,p'x) Ep = 14 MeV >> s+ DDX {error) in [mb/MeVesr] **+

Ep’' (MeV) 90 deg. 100 deg. 110 deg.
3.0 -- 3.1 3.693E-01{ S5.112E-02) 3.636E-01{ 5.618E-02) 6.948E-01( 7.468E-02}
3.1 -- 3.2 3.898E-01{ 5.108E-02) 3.973E-01( 5.914E-02) 6.374E-01( 7.046E-02)
3.2 -- 3.3 7.703E-01( 7.477E-02) S5.232E-01( 6.871E-02) 9.51SE-01( 8.85SE-02)
3.3 -- 3.4 9.617E-01( 8.353E-02) 7.007E-01( 7.854E-02) 9.084E-01( 8.444E-02)
3.4 -- 3.5 9.872E-01( 8.483E-02} S5.197E-01( 6.653E-02) 7.977E-01( 8.029E-02)
3.5 -- 3.6 8.669E-01( 7.868E-02) 6.6B9E-01( 7.598E-02) 1.899E+00( 1.284E-01)
3.6 -- 3.7 7.352E-01( 7.246E-02) S.682E-01{ 7.035E-02) 2.094E+01{ 4.211E-01)
3.7 -- 3.8 5.450E-01{ 6.190E-02) 6.906E+00( 2.S55E-01}) 2.690E+01{ 4.651E-01)
3.8 -- 3.9 1.102E+00( B.9S0E-02) 3.045E+01( S.193E-01) 3.716E+00( 1.698E-01)
3.9 -- 4.0 1.474E+01{ 3.277E-01) 9.526E+00( 2,B11E-01) 1.114E+00( 9.611E-02)
4.0 -- 4.1 2.055E+01( 3.745E-01}) 8.177E-01( 8.245E-02) 7.625E-01( 7.792E-02)
4.1 -- 4.2 2.519E+00( 1.277E-01) 4.798E-01( 6.720E-02) 6.694E-01( 7.472E-02)
4.2 -- 4.3 4.771E-01( 5.699E-02} 4.230E-01{ 5.885E-02) 4.558E-01( 5.995E-02)
4.3 -- 4.4 4.994E-01( 5.936E-02) 3.836E-01{( 5.734E-02) 4.163E-01( S.770E-02)
4.4 -- 4.5 4.522E-01{ S.619E-02) 3.126E-01{ 5.276E-02) 4.488E-01{ 6.041E-02}
4.5 -~ 4.6 3.724E-01( 5.170E-02) 3.250E-01( 5.133E-02} 4.088E-01( S.713E-02)}
4.6 -- 4.7 3.195E-01{ 4.666E-02) 3.104E-01{ 5.183E-02) 3.890E-01{ S.572E-02)
4.7 -- 4.8 3.267E-01( 4.856E-02) 2.624E-01( 4.820E-02) 3.302E-01( S5.163E-02)
4.8 -- 4.9 3.241E-01{ 4.643E-02) 2.542E-01( 4.735E-02) 2.661E-01( 4.S92E-02)
4.9 -+ 5.0 4.444E-01( 5.711E-02) 2.564E-01( 4.779E-02) 2.709E-01( 4.551E-02)
5.0 -~ S.1 3.095E-01( 4.682E-02) 2.326E-01( 4.483E-02) 3.435E-01{ 5.306E-02)
S.1 -~ 8.2 2,476E-01( 4.221E-02) 3.483E8-01( 5,547E-02) 6.341E-01( 7.302E-02)
5.2 -- 5.3 2,089E-01( 3.855E-02) 2.807E-01( 4.878E-02) 9.431E+00( 2.938E-01)
5.3 -- 5.4 3.76BE-01( 5.209E-02) 1.116E+00( 1.032E-01) 2.156E+0}{ 4.337E-01)
5.4 -- S.5 3.070E-01( 4.663E-02) 1.426E+01( 3.781E-01} 6.376E+00( 2.257E-01)
5.5 -- 8.6 1.808E+00( 1.17SE-01) 1.602E+01( 3.PB4E- L1} 5.600E+00( 2.068E-01)
5.6 -- 5.7 1.708E+01( 3.65S8E-01) 4.90SE+D0( 2.035E-01) 1.123E+00( 9.164E-02)
5.7 -- 5.2 1.,17SE+01( 2.927E-01) 3,709E+00{ 1.710E-01) S.367E-0L( 6.S63E-02)
S.8 -- 5.9 5.132E+00( 1.878E-01) S.736E-01{ 7.117E-02) 3.637E-01( 5.397E-02)
5.9 -- 6.0 2.909E+00( 1.385E-01) 2.683E-01( 4.972E-02) 3.649E-01{ S.493E-02)
6.0 -- 6.1 4.447E-01{ S.671E-02) 2.208E-01( 4.421E-02) 5.052E-01( 6.SS3E-02)
6.1 -- 6.2 4.151E-01( 5.S10E-02) 1.829E-01{( 3.811E-02) 1.079E+01{ 2.989E-01)
6.2 -- 6.3 2.916E-01( 4.427E-02) 6.548E-0)( 7.832E-02) 3.167E+01{ 5.040E-0})
6.3 -- 6.4 2.581E-01( 4.279E-02) 1.721E+01{ 3.934E-01) 8.437E+00( 2.SSOE-01)
6.4 -- 6.5 9.688E-01( 8.467E-02) 3.202E+01( 5.238E-01) 1.009E+90( 8.749E-02)
6.5 -- 6.6 1.895E+01( 3.699E-01) 4.010E+00( 1.778E-01) 6.S83E-01( 7.288E-02)
6.6 -- 6.7 3.43SE+01( 4.857E-01) 4.692E-01( 6.303E-02) 4.251E-01( S.81l0E-02)
6.7 -- 6.8 S.851E+00( 1.968E-01) 3.342E-01( 5.450E-02) 3.371E-01( 5.240E-02)
6.8 -- 6.9 6.409E-01( 6.646E-02) 2.818E-01( 4.861E-02) 3.010E-01( 4.849E-02)
6.9 -- 7.0 4.814E-01( S.808E-02) 2.669E-01( 4.78SE-02) 2.950E-01( 4.902E-02)
7.0 -- 7. 2.9S2E-01( 4.584E-02) 2.094E-01{ 4.194E-02) 2.517E-01{ 4.433E-02}
7.1 -- 7.2 2.976E-01{ 4.571E-02) 1.790E-01{ 3.899E-02) 1.5749E 01 ( 3.60SE-02)
7.2 -- 7.3 3.110E-01( 4.674E-02) 1.324E-01( 3.362E-02) 2.298E-01( 4.322E-02)
7.3 -~ 7.4 2.42SE-01( 4.165E-02) 2.015E-01( 4.346E-02) 2.266E-01( 4.283E-02)
7.4 -- 7.5 2.973E-01( 4.526E-02) 2.439E-01( 4.560E-02) 1.838E-01( 3.751E-02)
7.5 =+ 7.6 3.144E-01( 4.73BE-02) 2.531E-01( 4.684E-02) 1.355E-01( 3.136E-02)
7.6 -~ 7.7 3.142E-01( 4.758E-02) 2.256E-01( 4.406E-02) 1.86SE-01( 3.853E-02)
7.7 -- 7.8 2.658E-01( 4.381E-02) 1.930E-01( 4.148E-02) 1.175E-01( 3.049E-02)
7.8 -- 7.9 2.731E-01( 4.379E-02) 1.418E-01( 3.554E-02) 7.797E-02( 2.428E-02)
7.9 -- 8.0 1.701E-01( 3.449E-02) 1.706E-01( 3.948E-02) 1.620E-01( 3.564E-02)
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JAERI- M 94-011

Ep = 14 MeV P> wxd

90 deg.

3.325E-01(
2.421E-01(
2.198E-01(
2.278E-01¢(
1.440E-01(
1.892E-01(
1.748E-01(
1.990E-01(
1.446E-01(
1.899E-01(

1.556E-01 (
1.825E-01(
1.526E-01(
1.303E-01{
7.660E-02(
6.402E-02(
1.45SE-01(
1.824E-01(
1.769E-01(
1.565E-01{

1.545E-01(
2.208E-01{
2,218E-01(
1.655E-01(
3.814E-01(
3.646E-01(
2.382E-01(
1.459E-01(
1.259E-01(
1.996E-01(

1.881E-01(
1.533E-01¢(
2.140E-01(
2.436E-01(
3.435E-01(
3.352E-01(
3.994E-01(
5.564E-01(
7.204E-01
6.427E-01(

7.552E-01 (
1.922E+00(
6.301E+01(
2.812E+02(
8.46SE+01(
4.903E+00(
1.827E+00(
1.054E+00(
6.788E-01(
5.87SE-01(

4.871E-02)
4.205E-02)
4.035E-02)
4.111E-02)
3.277E-02)
3.730E-02)
3.552E-02)
3.75SSE-02)
3.189E-02)
3.635E-02)

3.307E-02)
3.687E-02)
3.338E-02)
3.072E-02)
2.325E-02)
2.20SE-02)
3.203E-02)
3.598E-02)
3.626E-02)
3.380E-02)

3.375E-02)
4.064E-02)
4.000E-02)
3.443E-02)
5.331E-02)
5.200E-02)
4.119E-02)
3.1B6E-02)
3.039E-02)
3.869E-02)

3.694E-02)
3.311E-02)
3.874E-02)
4.255E-02)
5.001E-02)
5.095B-02)
5.343E-02)
6.256E-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-M)
8.71SE-02)
6.966E-02)
6.443E-02)

DDX (error) in [mb/MeVesr]

100 deg.

1.596E-01¢(
1.454E-01(
1.567E-01¢(
1.1B9E-01(
1.158E-01(
8.436E-02(
9.144E-02(
1.410E-01(
1.037E-02{
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(
1.499E-01{

1.330E-01(
1.696E-01{
2.708E-01(
1.920E-01(
2.249E-01(
1.257E-01(
1.251E-01¢(
1.S08E-01(
1.629E-01(
2,428E-01(

1.613E-01{
1.167E-01(
1.846E-01(
3.382E-01(
6.376E-01(
6.879E-01{
S.721E-01(
5.268E-01 (
8.730E-01(
1.B00E+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{
2.21SE-01(

3.720E-02)
3.587E-02)
3.690E-02]
3.161E-02)
3.219E-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)
3.345E-02)
3.199E-02)
3.933E-02)
3.063E-02)
3.225E-02)
3.645E-02)

3.421E:02)
3.914E-02)
4.933E-02)
4.049E-02)
4.513E-02)
3.244E-02)
3.368E-02)
3.600E-02)
3.917E-02)
4.655E-02)

3.733E-02)
3.196E-02)
4.078E-02)
5.439E-02)
7.S31E-02)
7 .660E-02)
7.053E-02)
6.804E-02)
8.732E-02)
4.160E-01)

1.3S4E+00)
1.087E+00}
2.603E-01)
1.149€-01)
8.626E-02)
7 .050E-02)
5.797E-02)
4.847E-02)
S.141E-02)
4.361E-02)

LR XY

110 deg.

9.278E-02{(
1.145E-01(
1.123E-01(
9.547E-02(
1.031E-01(
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(
1.027E-01(
1.325E-01(
1.137E-01(

2.435E-01(
1.284E-01(
1.194E-01(
1.050E-01} {
1.14SE-01(
1.596E-01 (
1.467E-01(
1.022E-01(
1.845E-01(
1.386E-01{

2.281E-01(
3.189E-01(
4.287E-01(
4.539E-01 (
4.882E-0L(
4.940E-01(
1.082E+00{
4.038E+01(
1.582E+02(
4.733E+01(

4.533E+00(
2.318E+00{(
1.351E+00(
9.356E-01(
7.314E-01(
S.490E-01 (
4.079E-01{
2.138E O){
3.34BE-01(
2.326E-01{

2.784E-02)
3.062E-02)
2.947E-02}
2.666E-02)
2.85SE-02)
2.679E-02)
2.916E-02)
1.918E-02)
2.4S1E-02)
2.645E-02)

3.072E-02)
2.611E-02)
3.165E-02)
2.843E-02)
2.7S4E-02)
3.527E-02)
2.6S7E-02)
2.713E-02)
3.226E-02)
2.960E-02)

4.426E-02)
3.172E-02)
3.014E-02)
2.9S0E-02)
3.001E-02)
3.576E-02)
3.461E-02)
2.760E-02)
3.863E-02)
3.132E-02)

4.228BE-02)
4.925E-02)
5.792E-02)
6.003E-02)
6.178E-02)
6.213E-02)
9.277E-02)
5.738E-01)
1.190E+00)
6.440E-01)

1.872E-01)
1.342E-01}
1.018E-01)
8.625E-02)
7.61SE-02)
6.527E-02)
S$.697E-02)
4.019E-02)
S.111E-02)
4.325E-02)



<< 160(p,p'x)
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13.0
13.1
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13.9
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(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
- 1e.4
- 14.5
- 14.6
- 14.7

- 14.8
- 14.9

- 15.0

Ep = 14 Mev

JAERI-M 94-011

3y wew

90 deg.

4.896E-01(
2.889E-01(
2.198E-01(
2.064E-01(
1.427E-01(
1.536E-01(
9.962E-02¢{
1.165E-01(
1.141E-01(
1.0SSE-01 (

S.039E-02{
5.281E-02(
4.070E-02(
seeveden |
LA ALEL LN
LA AL L A
whhkenwn
hhethbne (
hekbkhhed (
hdtheaade (

5.937E-02)
4.631E-02)
4.004E-02)
3.866E-02)
3.170E-02)
3.324E-02)
2.706E-02)
2.899E-02)
2.842E-02)
2.833E-02)

1.862E-02)
1.543E-02)
1.814E-02)
[T XTI L]
thhkthARS
LIRS 2
hethhatd
[(EE 22 X124
[IXITI 24
eAthaahe

DDX (error) in [mb/MaVesr]

100 deg.

1.274E-01{
1.482E-01(
1.009E-01(
7.736E-02(
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(

wedeeans |
tekneans (
thhtehie
tekkbhwe |
ehshenne |
RhkReRANSE (
snevnand |

_ 31 —_

3.343E-02)
3.785E-02)
3.044E-02)
2.609E-02)
2.150E-02)
1.857E-02}
1.695E-02)
1.459E-02)
1.791E-02)
1.025E-02)

1.340E-02})
7.750E-03)
1.261E-02)
teneasdee )
Cashksed )
hhhhRAee )
tndsheed )
chsrhnes )
whehunew }
ahesatew )

LR 4

110 deg.

1.881E-01{
1.521E-01(
1.6S2E-01(
1.360E-01(
6.627E-02(
6.954E-02(
7.284E-02(
6.742E-02¢(
4.63SE-02¢(
4.457E-02(

2.67BE-02(
1.339E-02(
0.000E+00 {

shtahsee (
sshnkees (
tahhbdhd (
sedevens (
raetneen |
akassene
(AR AR LR ) (

31.864E-02)
3.406E-02)
3.497E-02)
3.241E-02)
2.272B-02)
2.265%E-02)
2.450E-02)
2.387E-02)
1.838E-02)
1.876E-02)

1.306E-02}
9.230E-03)
0.000E+00)

[T T 3
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(2222222}



JAERI-M $4-011

LR L

<< 160(p,p'x) Ep = 14 MeV >> #x+ DOpX (error}) in [mb/MeVesr]

Ept (MeV) 120 deg. 130 deg. 140 deg.
3.0 -- 3.1  7.912E-01( 7.639E-02) 9.145E-01( 7.840E-02) 7.722E-01( 6.346E-02)
3.1 -- 3.2 1.038E+00( B.622E-02} 7.687E-01( 7.174E-02) 6.784E-01( 6.091E-02}
3.2 -- 3.3 1.077E+00( 8.928E-02) 8.730E-01( 7.805E-02) 6.032E+00( 1.8S7E-01)
3.3 -- 3.4 9.721E-01( 8.349E-02) 7.865E+00{ 2.390E-01) 2.376E+0l1{ 3.589E-0l1)
3.4 -- 3.5 5.673E+00( 2.100E-01) 2.99SE+01( 4.S31E-01) 8.191E+00( 2.0S6E-01)
3.5 -- 3.6 3.117E+01{ 4.809E-01) 9.89SE+00( 2.520E-01) 1.128E+00( 7.692E-02)
3.6 -- 3.7 1.361E+01( 3.086E-01) 1.124E+00( 8.487E-02) 6.614E-01( 6.016E-02)
3.7 -- 3.8 1.679E+00( 1.082E-01) 6.738E-01( 6.762E-02) 4.568E-01( 4.B874E-02)
3.8 -- 3.9 8.735E-01( 7.959E-02) 5.026E-01( 5.749E-02) 3.845E-01( 4.504E-02}
3.9 -- 4.0 6.408E-01( 6.642E-02) 3.719E-01( 4.870E-02) 3.438E-01( 4.270E-02)
4.0 -- 4.1 5.504E-01( 6.362E-02) 4.101E-01( 5.171E-02) 3.838E-01( 4.514E-02)
4.1 -- 4.2 S.467E-01( 6.326E-02) 3.104E-01( 4.434E-02) 3.589E-01( 4.412E-02)
4.2 -- 4.3 5.199E-01( 6.291E-02) 3.671E-01( 4.927E-02) 2.374E-01( 3.54SE-02)
4.3 -- 4.4 3.970E-01( 5.238E-02) 3.371E-01( 4.616E-02) 3.002E-01( 3.999E-02)
4.4 -- 4.5 4.214E-01( S.420E-02) 3.756E-01( 4.993E-02) 2.783E-01( 3.871E-02)
4.5 -- 4.6 3.137E-01( 4.576E-02) 2.146E-01( 3.697E-02) 2.727E-01( 3.8SOE-02)
4.6 -+ 4.7 3.439E-01( 4.929E-02) 2.936E-01{ 4.48SE-02) 2.359E-01( 3.602E-02)
4.7 -- 4.8 3.SSRE-01{ 4.966E-02) 1.916E-01{ 1}.S04E-02}) 6.620E-01{ €.172E-02)
4.8 -- 4.9 3.193BE-01( 4.843E-02) 4.407E-01( 5.S525E-02) 1.084E+01( 2.568E-01)
4.9 -- 5.0 3,762E-01( 5.230E-02) 9.S43E+00( 2.695E-01) 1.70SE+0L( 3.101E-01)
5.0 -~ 5.1 3,9839E+00( 1.797E-01) 2.050E*01( 3.8S8E-01) 7,797E+00( 2.017E-0OL)}
5.1 -~ 5.2 2,245E+01( 4.267E-01)  7.3B82E«00( 2.208E-01) 6.541E+00( 1.820E-01)
5.2 -- 5.3 1.041E+01( 2.780E-01) 6.172E+00( 1.960E-01} 9.619E-01( 6.923E-02)
5.3 -- 5.4 6.864E+00( 2,166E-01) 1.342E+00( 9.061E-02) 5.305E-01( S.390E-02)
5.4 -- 5.5 2,476E+00( 1.274E-01}) 4.551E-01( 5.433E-02) 3.067E-01( 4.027E-02)
5.5 -- 5.6 5.634E-01( 6.223E-02) 3.531E-01( 4.761E-02) 2.617E-01( 3.717E-02)
5.6 -- 5.7 4.3B3E-0l( 5.61}E-02) 3.235E-01( 4.598E-02) 1.97SE+00( 1.042E-01)
5.7 -- S.8  3.110E-01( 4.678E-02) 8.928E-01( 7.950E-02) 2.160E+01{ 3.382E-01)
5.8 -- 5.9 4.440E-01( 5.691E-02) 1.6X0E+01( 3.289E-01) 2.530E+01( 3.643E-01)
5.9 -- 6.0 5.436E+00( 2.025E-01) Z.869E+0L( 4.347E-01) 4.837E+00{ 1.594E-01)
6.0 -- 6.1 3.045E+01( 4.653E-01) 6.235E+00( 1.992E-01) 8.888E-01( 6.790E-02)
6.1 -- 6.2 1.521E+0%( 3.254E-01) 1.048E+00( 8.291E-02) 7.786E-01( 6.375B5-02)
6.2 -~ 6.3 2.106F+00{ 1.190E-01) 5.306E-01( S.84BE-02) 3.910E-01( 4.583E-02)
6.3 -- 6.4 8.928E-01( 7.763E-02) 3.912E-01( 4.933E-02) 2.761E-01( 3.862E-02)
6.4 -- 6.5 4.933B-01( 5.891E-02) 3.009E-01( 4.403E-02) 2.514E-01( 3.749E-02)
6.5 -- 6.6 3.576E-01( 5.044E-02) 2.572E-01( 4.016E-02) 2.418E-01( 3.S85E-02)
6.6 -- 6.7 2.625E-01{ 4.203E-02) 2.2S3E-01( 3.866E-02) 2.810E-01( 3.884E-02)
6.7 -- 6.8 1.952E-01{ 3.597E-02) 2.646E-01{ 4.003E-02} 1.642E-01( 2.9S0E-02)
6.8 -- 6.9 2.185E-01( 3.765E-02) 1.968E-01( 3.498E-02) 1.389E-01( 2.673E-02)
6.9 -- 7.0 2.251E-01{ 4.005E-02) 1.247E-01( 2.846E-02) 1.723E-01( 2.9S0E-02)
7.0 -- 7.1 2.503E-01( 4.281E-02) 1.736E-01( 3.334E-02) 6.773E-02( 1.899E-02)
7.1 -- 7.2 2.156BE-01( 3.941E-02) 1.229E-01( 2.596E-02}) 1.488E-01( 2.93SE-02)
7.2 -- 7.3 1.B308-01( 3.425E-02) 1.312E-01( 2.97SE-02) 1.251E-01( 2.S70E-02)
7.3 -- 7.4 1.507E-01( 3.122E-02} 5.245E-02( 1.820E-02) 1.077E-01( 2.341E-02)
7.4 -- 7.5 1.362E-01( 2.998E-02) 6.995E-02( 2.126E-02) 9.277E-02( 2.2S0E-02)
7.5 -- 7.6 1.120E-01( 2.727E-02) 1.084E-01( 2.697E-02) 1.136E-01( 2.434E-02)
7.6 -~ 7.7 1.234E-01( 2.B35E-02} 1.232E-01( 2.826E-02) 1.21SE-01( 2.S21E-02)
7.7 -- 7.8 1.029E-01( 2.7R0E-02) 9.111E-0Z{ 2.282E-02) 9.078E-02( 2.2SSE-02)
7.8 -- 7.9 1.174E-01( 2.740E-02) 5.061E-02( 1.725E-02}) 9.754B-02( 2.323E-02)
7.9 -- 8.0 8.370E-02( 2.263E-02) 5.928E-02( 1.825E-02) 1.093E-01( 2.492E-02)
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11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9

12.0
12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9

(MeV)

I atbaliradbat
cCVvENOAUNEWN K-

W0 memmo®oDD

CVYWVWVLVVLYOW
COVUDONOUND WK

[

[
(=]
—

10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9
11.0

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0

JAERI-A 94-011

Ep = 14 MeV  >> ##+¢

120 deg.

5.354E-02( 1.836E-02)
7.277E-02( 2.159E-02)
7.829E-02{ 2.226E-02)
8.759E-02{ 2.397E-02)

S.
5.909E-02(
1.032E-01(
1.
8
s

6.
6.
8.
1.
1.
S.
1.
1.
9.
8.

9.
.090E-01 {

1

1.
1.
3.
8.
1,
2.
2.
3.

3.
3.
2.
3.
3.
6.
9.
1.
2.
1.

9.
7.
S.
4.
3.
3.
2.
2.
1.
1.

897E-02{

178E-01¢(

.432E-02(
.667E-02(

627E-02(
988E-02{
404E-02{(
048E-01{
106E-021 {
0S0E-02 {
375E-01¢(
391E-01{
466E-02(
154E-02¢(

943E-02¢(

136E-01¢(
265E-01(
909E-02(
022E-02(
569E-01.(
0S6E-01(
S33E-01(
2308-01(

286E-01 (
230E-01(
413E-01(
57SE-01 (
S7SE+00 (
937E+01 {
638E+01 {
273E+01({
728E+00 (
S70E+00(

022E-01 (
147E-01(
324E-01(
994E-01 (
929E-01(
740E-01(
648E-01(
113E-01 (
329E-01(
269E-01 {

2.022E-02)
1.892E-02}
2.684E-02)
2.869E-02)
2.414E-02)
1.881E-02)

2.010E-02)
2.082E-02)
2.3902-02)
2.652E-02)
2.713E-02)
1.986E-02)
2.870E-02)
3.001E-02)
2,204E-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)
4.854E-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)
S5.904E-02)
5.679E-02)
5.001E-02)
S.030E-02)
4.008E-02)
3.672E-02)
2.963E-02)
2.777E-02)

DDX {error) in [mb/MeVesr]

130 deg.

2.588E-02(
S.614E-02(
5.606E-02(
8.042E-02(
4.866E-02(
5.907E-02 (
2.96%E-02(
5.218E-02(
6.853E-02(
1.026E-01{

7.738E-02(
5.161E-02(
1.126E-01{
S.20SE-02(
7.442E-02(
1.173E-01(
8.35SSE-02¢
6.182E-02{
9.740E-02(
4.673E-02(

1.03BE-01{
5.84BE-02(
6.810E-02(
7.784E-02{
7.658E-02(
1.512E-01¢
2,202E-01(
1,764E-01(
2.912E-01(
1.429E-01(

2.889E-01{
3.139E-01¢{
S.476E+00(
7.018E+01 {
7.03SE+01 (
7.7S2E+00{
2.000E+00{
1.058E+00(
7.005E-01 (
5.076E-01(

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

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)
2.233E-02)
1.981E-02)
2,383E-02)
1.691E-02}

2.458E-02)
1.797E-02)
2.07SE-02)
2.158E-02)
2.091E-02)
3.076E-02)
3,.791E-02)
1.206E-02)
4.369E-02)
2.972E-02)

4.201E-02)
4.386E-02)
1.907E-01)
7.176E-Gl)
8.071E-01)
2.198E-01)
1.104E-01)
8.037E-02)
6.486E-02)
5.571E-02)

4.518E-02)
4.593E-02)
3.644E-02)
3.412E-02)
3.047E-02)
3.279E-02)
2.440E-02)
2.480E-02)
2.615E-02)
2.00SE-02)

*hw

140 deg.

5.300E-02( 1.700E-02)
5.435E-02( 1.677E-02)
6.910E-02( 1.988E-02)
6.283E-02( 1.892E-02)
7.333E-02( 2.041E-02)
8.291E-02( 2.094E-02)
4.650E-02( 1.568E-02)
6.265E-02( 1.833E-02)
S5.407E-02{ 1.775E-02)
4.457E-02{ 1.518E-02)

S5.693E-02( 1.741E-02)
8.101E-02( 2.078E-02)
7.796E-02{ 2.0S1E-02)
1.327E-01( 2.740E-02}
8.015E-02( 2.115E-02)
5.702E-02( 1.760E-02)
4.399E-02( 1.489E-02)
8.906E-02{ 2.223E-02)
7.392E-02( 2.024E-02)
4.928E-02( 1.634E-02)

6.524E-02( 1.912E-02)
1.021E-01{ 2.376E-02)
7.482E-02( 2.072E-02)
1,243E-01( 2.557E-02)
2.095E-01( 3.329E-02)
1.517E-01( 2.823E-02)
1.721E-01{ 2.988E-02)
2.052E-01( 3.376E-02)
2.325E-01( 3.S81E-02)
1.825E-01( 3.183E-02)

1.60SE+00( 9.685E-02)
4.331E+01( 5.115E-01)
9.369E+01( 7.134E-01)
1.62SE+01( 2.91SE-01)
2.783BE+00( 1.221E-01)
1.479E+00( 8.831E-02)
9.263E-01( 7.101E-02)
6.369E-01( S.786E-02)
5.134E-01( S5.214E-02)
3.382E-01( 4.213E-02)

3.001E-01( 4.090E-02)
2.769E-01( 3.979E-02)
1.520E-01( 2.844E-02)
1.534E-01( 2.923E-02)
1.21SE-01( 2.S03E-02)
1.218E-01( 2.577E-02)
7.560E-02{ 1.930E-02)
6.16SE-02( 1.806E-02)
7.366E-02( 1.9S8E-02)
4.3S4E-02( 1.538E-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

JAERI-M 94 011

Ep = 14 MeV 2> wse

120 deg.

1.590E-01
8.717E-02(
7.905E-02¢(
5.03BE-02(
5.272E-02(
3.994E-02(
5.590E-02(
7.170E-03(
1.837E-02(
2.568E-02{

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

andnnen
whknawnn |
LA LE L LI
dnenanen |
anndnnnn
dhnnnane
ankanwnn

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)
1.170E-02)

1.079E-02)
0.000E+00)
7.610E-03)
RARAANE
TILITTYY
T LI
TIITITY)
T
L L
RerANERR

DDX {error) in [mb/MeVesr;

130 deg.

3.352E-02(
8.577E-02(
3.476E-02(
2.234E-02(
9.050E-02(
3.827E-02(
1.515E-02¢(
1.516E-02(
1.715E-02(
3.650E-03(

9.840E-03(
1.015E-02(
3.050B-03(

(I3 T2 27
hhhRRRNR
(2322814
LAE AR L)
LEE L2 L ¢
LR R RS )
(X2 22222

o~ o~~~ —

p— 34 J—

1.471E-02)
2.245E-02)
1.401E-02)
1.036E-02)
2.347E-02)
1.540E-02)
8.530E-03)
8.530E-03)
1.093E-02)
5.360E-03)

7.870E-03)
7 .630E-03})
3.820E-03)
[2XZEE2 XY
222X 3 X}
hhh ke
dhhd bR
(R 22221
2 XXR XY ]
IR X2 2NN}

— o N et o s

Ak

140 deg.

3.8118-02(
3.430E-02(
2.470E-02(
1.061E-02(
1.898E-02(
1.287E-02(
2.468E-02(
1.222E-02(
1.050E-02(
6.110E-03(

0.000E+00(
6.110E-03(
0.000E+00(

TR 2231
LERE R 2
LERES RN 2]
(2212222
AR hd
LR R D)
LEE L RS L3

1.363E-02)
1.369E-02)
1.194E-02)
8.010E-03)
1.014E-02)
8.090E-03)
1.12SE-02)
8.640E-03)
7 .460E-03)
6.110E-03)

0.000E+00)
6.110E-03)
0.000E+00)

(T2 TN ]
(2 XA L2 ]]
LI X212 E)
thhkhh ok
(2222 2R Y ]
hhhhh AR
kb b hd

)

)
)
)
)
)
)



JAERI-M 94-011

<< 160(p,p'x} Ep = 14 MeV  >> #++ pDDX (error) in [mb/Mevesr] #*+

Ep' (MeV) 150 deg.

8.337E-01( 5.926E-02)
2.955E+00( 1.162E-D1)
1.096E+0L( 2.202E-01)
4.523E+00( 1.375E-01)
8.969E-01( 6.210E-02)
6.617E-01( 5.311E-02)
S5.463E-01( 4.848E-02)
5.647E-01{ 4.982E-02)
4.483E-01( 4.395E-02)
4.494E-01{ 4.508E-02)

[=]
'
'

WWWWwWwwwwww
WONON B WN
Vo
"o
BWWWWWwWwWwww
CVENAN B WL -

4.130E-01( 4.256E-02)
2.861E-01( 3.502E-02)
3.463E-01( 3.870E-02)
3.205E-01( 3.782E-02)
3.533E-01( 3.891E-02)
2.638E-01( 3.336E-02)
8.583E-01( 6.375E-02)
1.179E+01( 2.426E-01)
1.491E+01( 2.604E-01)
8.407E+00( 1.881E-01)

L3-S R R N )

VWoNdoawnk-O
'
'
N bbb sdd b s
cVwENANE WL~

6.121E+00{ 1.S8BE-01)
1.117E+00( 6.788E-02)
6.080E-01( 5.104E-02)
5.153E-01( 4.789E-02)
4.190E-01( 4.267E-02)
3.151E+00( 1.199B-01)
2.501E+01( 3.277E-01)
2.166E+01( 3.036E-0l)
3.87SE+00( 1.294E-01)
1.256E+00( 7.349E-02)

OQVW®ER®NdAU b W -

uvuuuununuununu
woeNdandwN+-O
v
"o
oovuuunununununununm

7.384E-01( S5.676E-02)
5.371E-81( 4.786E-02)
3.137E-01( 3.674E-02)
3.727E-01( 4.020E-02)
3.185E-01( 3.666E-02)
3.124E-01{ 3.724E-02)
2.789E-01( 3.533E-02)
2.132E-01( 3.121E-02)
2.133E-01( 3.07SE-02)
9.957E-02( 2.134E-02)

VoJdoudswN+-O
’
'

cCVBNANME W -

AN NOAANDND O
'
'
N0

1.341E-01( 2.414E-02)
1.370E-01( 2.513E-02)
1.223E-01( 2.330E-02)
1.054E-01( 2.199E-02)
1.167E-01( 2.340E-02)
1.236E-01( 2.385E-02)
1.007E-01( 2.141E-02)
S.126E-02{ 1.527E-02)
7.282E-02( 1.809E-02)
8.7S0E-02( 2.000E-02)

OVONOAVS WK -

NNNNNNNNNNNa

\nmxlmmhwu;-o
o
T
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<< 160(p,p'x)

Ep'

o mEDEwEwmomm®o
WoeNOUWwawN O

VOVWOVVOVYY VY
VoSNNS W -0

10.0
10.1
10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.9

11.0
11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9

12.0
12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9

'

(MeV)

WVom®OE®®D®®DD
COUDLIRNU B W~

OWVVOVWLVWYYOVYW
OV NN & WN

[

10.4
10.5
10.6
10.7
10.8
.9
11.0

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0

Ep = 14 MeV

JAERI M 94 011

5y W%

150 deg.

5.276E-02{
1.029E-01 (
1.093E-01¢(
6.235E-02{
8.003E-02(
9.882E-02(
7.089E-02(
6.301E-02{
6.797E-02(
4.699E-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{
6.46BE-02(

5.645E-02{
1.22BE-01¢
1,720E-01¢
2,049E-01¢{
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 {
2.782E+00(
1.6S3E+00{
1.206E+00¢{
9.097E-01(
5.177E-01(
4.B14E-01 (
4.597E-01 (

3.060E-01(
2.354E-01(
2,.304E-01 (
1.69SE-01(
1.206E-01(
8.399E-02(
6.861E-02(
9.428E-02 (
5.390E-02(
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)
1.828E-02)
1.919E-02})
1.7S50E-02)

1.651E-02)
2.368E-02)
2.801E-02)
3.111E-02)
3.154E-02)
3.516E-02}
3.991E-02)
3.B40E-02)
4.723E-02)
3.326E-01)

1.065E+00)
S.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)
1.593E-02)
1.750E-02)

DDX (error} in [mb/MeVesr]

—_— 36 _—

[ 321



<< 160{(p,p'x}

Ep'

13.0
13.1
13.2
13.3
13.4
131.5
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

{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

3> hkk

150 deg.

2.85BE-02{
4.305E-02¢(
3.363E-02(
4.334E-02(
3.060E-02(
8.560E-03 (
1.861E-02{
2.189E-02{
2.523E-02(
7.650E-03(

7.650E-03(
1.193E-02(
4.990E-03 (

LRI LT I
wrdannen
whawannw {
wrnnnnnn
wakannan (
tandknkin |
LALEE LT L I

1.1B2E-02)
1.434E-02)
1.29SE-02)
1.428E-02)
1.189E-02)
6.460E-03)
9.050E-03)
1.009E-02)
1.101E-02)
6.1BOE-03)

6.180E-03)
7.710E-03)
4.990E-03)

(2322222
LAE 221 R 2]
LA SR T3]
LA R AR AR
LAR 22T 2]
R RA R AR
LAR AL LR

DDX (error) in [mb/MeVssr)

—_ 37 J—

LR L 4
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Appendix 2 Double differential cross sections of the 160(p.p'x) reaction at 16 MeV.

<< 160(p,p'x) Ep = 16 Mev >> »++ DDX {error}) in [mb/MeVessr] #w»*

Ep' (Mev) 30 deg. 40 deq. S0 deg.
3.0 -- 3.1 7 .048E-01( 6.562E-02) 7 .S88E-01( 6.687E-02) 8.770E-01( 7.7S4E-02)
3.1 -- 3.2 1.461E+00( 9.449E-02) 9.478E-01{ 7.118E-02} 1.446E+00( 9.816%-02}
3.2 -- 3.3 3.022E+00( 1.349E-01) 2.068E+00( 1.068E-01) 3.082E+00( 1.402E-01)
3.3 -- 3.4 4.221E+00( 1.604E-01) 4.705E+00( 1.606E-01) 2.296E+00( 1.209E-01)
3.4 -- 3.5 8.524E+00( 2.271E-01) 3.941E+00( 1.454E-01) 1.70SE+00{( 1.0S1E-01)
3.5 -- 3.6 6.666E+00( 1.99SE-01) 2.194E+00( 1.087E-01) 1.828E+00( 1.101E-01)
3.6 -- 3.7 4.236E+00( 1.588E-01) 2.152E+00( 1.079E-01) 2.837E+00( 1.370E-01)
3.7 -- 3.8 4.208E+00( 1.592E-01) 2.539E+00( 1.180E-01) S.428E+00( 1.919E-01)
3.8 -- 3.9 4.703E+00{ 1.675E-01) 4.950B+00( 1.5857E-01) 6.861E+00( 2.139E-01)
3.9 -- 4.0 7.538E+00( 2.136E-01) 8.122E+00( 2.109E-01) 3.664E+00( 1.S67E-01)
4.0 ~- 4.1 1.195E+01{ 2.677E-01) S.810E+00( 1.776E-01) 2.370E+00( 1.245E-01)
4.1 -~ 4.2 8.561E+00( 2.258E-01) 3.508E+00( 1.382E-01) 5.616E+00( 1.950E-01}
4.2 -- 4.3 5.246E+00( 1.762E-01) 3.354E+00( 1.364E-01) 1.933E+01( 3.628E-01)
4.3 -- 4.4 S.351E+00{ 1.787E-01) 1,403E+01( 2.855E-01) 1.242E+01( 2.862E-01)
4.4 -~ 4.5 1.432E+01( 2.990E-01) 1.637E+01( 3.012E-01) 4.809E+00( 1.800E-01)
4.5 -~ 4.6 1.857E+01( 3.356E-01) 6.647E+00( 1.941E-01) 2.123B+00( 1.184E-01)
4.6 -- 4.7 7.567E+00{ 2.139E-01) 3.028E+00( 1.289E-01) 1.481E+00( 9.77SE-02)
4.7 -- 4.8 4.654E+00( 1.67SE-01) 2.029E+00( 1,046E-01) 1.473E+00( 9.766E-02)
4.8 - 4.9 4.180E+00( 1.584E-01) 1.865E+00( 1.001E-01) 1.509E+00( 1.001E-0Ol)
4.9 -- 5.0 4.183E+00( 1.586E-01) 1.963E+00( 1.032E-01) 2.742E+00( 1.354E-01)

3.948E+00( 1.530E-01) 2.467E+00( 1.172E-01) 3.597E+00( 1.520E-01)
4.532E+00( 1.646E-01) 4.167E+00{ 1.503E-01) 1.757E+«00( 1.056F-01)
6.625E+00( 1.994E-01) 3.333E+00( 1.335E-01) 1.489E+00( 9.858E-02)
6.153E+00( 1.914E-01) 1.889E+00( 1.006E-01) 1.472E+00( 9.840E-02)
4.293E+00( 1,599E-01) 1.852E+00( 1.002E-01) 4.438E+00( 1.749E-01)
3.539E+00( 1.451E-01) 2.419E+00( 1.156E-01) 1.273E+01( 2.907E-01)
4.363E+00( 1.610E-01) 1.062E+01{ 2.451E-01) 5.093E+00( 1.807E-01)
1.165E+01( 2.684E-01) 1.194E+01( 2.553E-01) 1.820E+00( 1.079E-01)
1.653E+01( 3:157E-01) 3.572E+00{ 1.38)E-01) 1.450E+00( 9.561E-02)
6.80SE+00( 2.007E-01) 2.394E+00{ 1.131E-01) 1.062E+00( 8.202E-02)

LELRURLRVRLRTRTRY gP
VoV UeWwN O
.
H
atmumummunun
cwBYAUME WL

6.0 -- 6.1 4.859E+00( 1.702E-01) 1.874E+00( 1.010E-01) 8.937E-01( 7.651E-02)
6.1 -- 6.2 3.901E+00( 1.513E-01) 1.452E+00( 8.772E-02) 8.745E-01{ 7.421E-02)
6.2 -- 6.3 3.731E+00( 1.488E-01) 1.271E+00( 8.1918-02) 5.961E-0'.( 6.080E-02)
6.3 -- 6.4 3.337E+00( 1.417E-01) 1.205E+00( 8.04BE-02) 7.186E-01( 6.978E-02)
6.4 -- 6.5 3.273E+00( 1.411E-01) 1.145E+00( 7.879E-02) S5.599E+00( 1.983E-01)
6.5 -- 6.6 3.094E+00( 1.357E-01) 1.690E+00( 9.744E-02) 1.530E+01( 3.187E-01)
6.6 -- 6.7 3.457E+00( 1.448E-01) 1.060E+01{ 2.459E-01) 4.526E+00( 1.698E-01)
6.7 -- 6.8 9.850E+00( 2.488E-01) 1.279E+01{ 2.64SE-01) 1.103E+00( 8.364E-02)
6.8 -- 6.9 1.865E+01( 3.365E-01) 2.729E+00( 1.205E-01) 6.483E-01( 6.538E-02)
6.9 -- 7.0 6.465E+00( 1.962E-01) 1.1552+00( 7.978E-02) 4.81S5E-01( 5.590E-02)
7.0 -- 7.1 3.055E+00( 1.355E-0l) 9.105E-01( 6.982E-02) S5.613E-01{ 6.228E-02)
7.1 -- 7.2 2.768E+00( 1.285E-01) $.611E-01( 7.152E-02) 3.189E-01{ 4.437E-02)
7.2 -- 7.3 2.533E+00( 1.227E-01) 9.200E-01( 7.122E-02) 3.032E-01( 4.440E-02)
7.3 -- 7.4 2.597E+00( 1.251E-01}) 7.868E-01( 6.431E-02) 4.06SE-01( 5.1S3E-02)
7.4 -- 7.5 2.646E+00( 1.256E-01) 8.310E-01( 6.661E-02) 3.622E-01( 4.753E-02)
7.5 -- 7.6 2.492E+00( 1.222E-01) 8.998E-01( 6.959E-02) 3.495E-01( 4.751E-02)
7.6 -- 7.7 2.600E+00( 1.247E-01) 7.239E-01( 6.187E-02) 4.168E-01( 5.223E-02)
7.7 -- 7.8 2.580E+00( 1.236E-01) 7.639E-01( 6€.353E-02) 2.602E-01( 4.023E-02)
7.8 -- 7.9 2.464E+00{ 1.210E-01) 7.1S5E-01( 6.159E-02) 3.527E-01( 4.819E-02)
7.9 -- 8.0 2.S41E+00( 1.233E-01} 6.640E-01( S5.945E-02) 3.144E-01( 4.4B4E-02)
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CUBNAME WN -

[

10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.2
11.0

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0

12.1
12.2
12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0

JAERI- A 94 -011

Ep = 16 MeV  »> ##»

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+00(
4.212E+00(
4.048E+01 (
8.493E+01(
2.080E+01 (
4.067E+00 (
2.,454E+00(

2.31BE+00(
2.285E+00{
1.892E+00(
2.045E+00{
2.002E+00(
2.011E+00(
1.938E+00(
1.856E+00(
1.783E+00(
1.701E+00(

1.782E+00(
1.749E+00(
1.B25E+00(
1.722E+00(
1.597E+00(
1.482E+00(
1.679E+00(
1.434E+00(
1.566E+00 (
1.57BE+00({

1.709E+00 (
1.479E+00{
1.237E+00(
1.223E+00(
1.362E+00(
1.252E+00(
1.174E+00(
1.071E+00(
1.093E+00(
1.079E+00(

1.200E-01)
1.210E-01)
1.199E-01)
1.164E-01})
1.261E-01)
2.650E-01})
3.590E-01)
2.833E-01)
3.467E-01)
1.87SE-01)

1.2B4E-01)
1.177E-01)
1.146E-01)
1.205E-01)
1.620E-01)
S.050E-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-01)
1.018E-01)
1.017E-01)

1.020E-01)
1.016E-01)
1.036E-01)
1.008E-01)
9.66BE-02)
9.215E-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)
B8.948E-02)
8.535E-02)
8.360E-02}
7.954E-02}
8.0B3E-02)
8.060E-02}

DDX {error) in [mb,MeVssr)

40 deg.

8.078E-01(
7.18BE-01{
6.67SE-01(
2.156E+00(
1.453E+01(
1.350E+01(
1.290E+01(
1.041E+01(
7.219E+00(
1.197E+00(

1.030E+00 (
9,.302E-01(
1.105E+00 (
9.229E+00(
6.832E4+01 (
5.051E+01 (
7.613E+00(
2.727E+00(
1.754E+00 (
1,.345E+00(

1.194E+00(
8.63SE-01(
7.639BE-01(
7.518B-01(
7.721B-01(
7.520E-01(
6.437E-01(
5.838E-01{(
5.622E-01(
5.722E-01(

4.915E-01(
3.932E-01(
4.614E-01(
5.250E-01{
3.588BE-01¢(
3.342E-01{
4.89BE-01(
3.810E-01(
3.276E-01(
3.029E-01(

3.927E-01(
3.318E-01{
2.851E-01(
3.723E-01(
3.776E-01(
3.530E-01(
2.593E-01(
2.555E-01(
3.586E-01(
3.119E-01(

— 39 j—

6.6B0E-02)
6.24SE-02)
5.998E-02}
1.100E-01)
2.843E-01)
2.726E-01)
2.665E-01)
2.381E-01)
1.08SE-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)
1.214E-01)
9.7SSE- 02)
8.507E-02)

7.941E-02)
6.786E-02)
6.353E-02)
6.335E-02)
6.426E-02)
6.366E-02)
5.908E-02)
5.602E-02)
5.482E-02)
$.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)
3.636E-02)
3.651E-02)
4.365E-02)
4.127E-02)

“hr

S0 degqg.
3.234E-01( 4.515E-02)
9.139E-01( 7.817E-02)
1.176E+01( 2.771E-01)
1.399E+01( 3.050E-01)
9.326E+00( 2.481E-01)
8.731E+00( 2.373E-01)
1.61SE+00( 1.001E-01)
9.728E-01( 7.974E-02)
5.468E-01{ 5.945E-02)
5.158E-01( 5.771E-02)

5.579E-01{( 6.025E-02)
7.486E+00{ 2.332E-01)
€.299E+01( 6.S0SE-01)
4.962E+01( 6.072E-01)
8.046E+00( 2.271E-01)
2.275E+00( 1.199E-01)
1,392E+00( 9.370E-02)
1.046E+00( B8.1B5E-02)
6.966E-01( 6,699E-02)
6.120E-01( 6.278E-02)

5.091E-01( 5.799E-02)
4.583E-01{ 5.S46E-02)
3.818E-01( 4.972E-02}
3.332E-01( 4.623E-02)
2.1S0E-01( 3.791E-02)
2.617E-01( 4.033E-02)
2.5S3E-01( 4.079E-02)
2.237E-01( 3.813E-02)
2.356E-01( 3.884E-02)
2.193E-01( 3.767E-02)

1.988E-01( 3.577E-02)
1.356E-01( 2.788BE-02)
1.218E-01{ 2.692E-02)
1.543E-01( 3.141E-02)
1.637E-01{ 3.353E-02)
1.489E-01( 2.946E-02)
9.640E-02( 2.459E-02)
1.247E-01( 2.737E-02)
6.708BE-02( 2.083E-02)
6.755E-02( 1.9443E-02)

1.147E-01( 2.731E-02)
1.26)E-01( 2.867E-02)
1.028E-01( 2.61SE-02)
8.0SBE-02( 2,258E-02)
1.148E-01( 2.67BE-02)
7.623E-02{ 2.111E-02)
5.583E-02{( 1.900E-02}
7.786E-02( 2.17SE-02)
7.920E-02( 2,236E-02)
8.314E-02( 2,428%-02)



<< 160{p,p'x)

Ep'

{Mev)

13.0 -- 13.1}
13.1 -- 13.2

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
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
16.4
16.5
16.6
16.7
16.8
16.9

- 13.3
- 13.4
- 13.5
- 13.6
- 13.7
- 13.8
- 13.9

14.0

- 1401
- 14.2

14.3

- 14.4

14.5

- 14.6

14.7

- 14.8

14.9

- 15,0

- 15.1
- 1S.2
- 15.3
- 15.4

15.5

- 15.6
- 15.7
- 15.8
- 15.9
- 16.0

- 16.1
- 16.2
- 16.3
- 16.4
- 16.5
- 16.6
- 16.7
- 16.8
- 16.9
- 17.0

JAER] M 94 011

Ep = 16 MeV 3> et

30 deg.

1.027E+00(
1.103E+00(
1.133E+00(
1.122E+00(
1.137E+00(
9.821E-01{
1.182E+00(
1.705E+G0{
2.903E+00(
2.302E+00¢(

1.352E+00(
1.191E+00{
1.0SSE+00{
1.243E+00{
1.291E+00{
1.243E+00¢(
1.3S5E+00(
1.386E+00(
1.596E+00(
1.830E+00¢

2.571E400(
3.614E400¢(
S5.148E+00(
4.947E+00(
5.772E+00(
3.771E+01(
7.611E+02(
1.647E+03 (
3.458E+«02(
4.1B0E+01 ({

tekanaan |
LR T FY (
LALA LA L L N
AR S AL L B
LALA AL L L I
LA LAL L L L I
LAA LA LE L BN
AALA L L L N
LAALAL L L BN
Rk ddh (

7.835E-02)
7.990E-02)
8.289E-02)
8.094E-02)
8.156E-02)
7.545E-02)
8.353E-02)
1.006E-01)
1.323E-01)
1.170E-01)

9.000E-02)
8.403E-02)
7.903E-02)
8.588E-02)
8.759E-02)
8.552E-02)
8.935E-02)
9.106E-02)
9.739E-02)
1.041E-01)

1.243E-01)
1.4B82E-01)
1.749E-01)
1,714E-01)
1.854E-01)
4.953E-01)
2.212E+00)
6.494E+00}
2.968E+00)
5.302E-01)

rhkhtahd
LR AR TR X 2]
ERER R RN
Ak hh Rk
KA hthda
L3R AR L Y
LSRR EE ]
kb hkh e
hhbd kD
TR A AN

DDX {error)

40 4

in [(mb/MeVesr]

eqg .

2.747E-01( 2.776E-02)
4.153E-02)
3.728E-02)
3.737E-02)
4.1147-02)
3.8370-01{ 4.574E-02)
6.004E-02)
5.953E-02)
4.741E-02)
4.417E-02)

3.2BSE-01(
2.636E-01¢
2.590%-01 (
3.154E-01(

6.828E-01{
6.691E-01
4.331E-01¢(
3.631E-01(

3.131E-01(
3.794E-01(
3.195E-01{
4.052E-01 (
4.418E-01(
3.462E-01(
4.524E-01(
4.728E-01{
5.077E-01¢(
7.948E-01(

1.049E+00(
1.228E+00{
1.222E+00(
3.563E+00¢(
1.010E+02¢
3.909E+02(
1.424E+02(
1.978E+01(
9.089E+00 (
5.522E+00{

LR AR AL 2L B
dnkhnann
Erkwnhan |
shamnwne
wnsnshan
LEE AL XL I
tradedan (
LALA AL N
sepkanan
twbkbkar (

J— 40 p—

4.041E-02)
4.583E-02)
4.084E-02)
4.639E-02)
4.754E-02)
4.251E-02)
4.889E-02)
4.980E-02)
5.183E-02)
6.426E-02)

7.448E-02)
8.080E-02)
8.045E-02})
1.409E-01)
7.483E-01)
2.229E+00)
1.4B4E+00)
3.474E-01)
2.228E-01)
1.721E-01)

[EXTEE XY
(EATEE L]
(SIS T R RE ]
avtARGA S
EXEE R 2R3
P RNy
bbbt hb ke
thasbthan
(22T LY
LIXE XL 1Y

)
)
}
}
)
)
)
)
)
}

S0 deg.

4.794E-02(
9.773E-02(
5.727E-02(
9.640E-02{
1.953E-01(
1.569E-01 (
9.240E-02(
7.947E-02(
1.386E-01(
6.496E-02(

6.409E-02(
6.157E-02(
6.525E-02(
1.105E-01(
1.227E-01(
1.433E-01(
1.846E-01(
1.9958-01(
2.794E-01{
1.763E-01(

4.422E-01 (
5.64SE+00 (
6.149E+01 (
6.38BE+01{
9.088E+00{
2.361E+00(
1.348E+00(
1.146E+00(
6.459E-01(
4.446E-01(

antnhanw |
LALLAL L LI |
LA AL L L o
LLAALL L Lo |
AL AL L N
rrretann
setnnass |
sesstnne |
dnkatuan (
knsannen

1.602E-02)
2.479E-02)
1.929E-02)
2.60SE-02)
3.375E-02)
3.190E-02)
2.474E-02)
2.241E-02)
2.932E-02)
2.081E-02)

1.9S1E-02)
1.860E-02)
2.023E-02)
2.64BE-02)
2.912E-02)
2.859E-02)
3.487E-02)
3.539E-02)
4.132E-02)
3,.209E-02)

S5.339E-02)
1.995E-01)
6.409E-01)
7.789E-01}
2.453E-01)
1.212E-01)
9.193E-02})
B8.529E-02)
6.481E-02)
5.290E-02)

[ X222
LZ A2 T
(22232 Y
(LR TT
L322 13 T
(L2 TR
LE T2 Y T
LEE SRS T
TR NEERNE

— e e o e

(23222 7YY



JAERI-M 94-011

<< 160(p,p'x) Ep = 16 MeV >> #*» DDX {error) in [mb/MeVesr] #«+

Ep' (MeV) 60 deg. 70 deg. 80 deg.
3.0 -- 3.1 8.378E-01{ 7.654E-02) 8.958E-01( 8.569E-02) 6.675E-01{ 7.311E-02)
3.1 -- 3.2 1.099E+00( 8.912E-02) 1.004E+00( 8.99SE-02) 1.143E+00( 9.715E-02)
3.2 -- 3.3 1.585E+00( 1.050E-01)} 1.433E+00( 1.079E-01) 3.330E+00( 1.677E-01)
3.3 -- 3.4 1.680E+00( 1.091E-01) 2.365E+00({ 1.402E-01) 7.336E+00( 2.470E-01)
3.4 -- 3.5 1.887E+00( 1.148E-01) 4.968E+00( 2.038E-01) 5.682E+00( 2.1SSE-01)
3.5 -- 3.6 3.372E+00( 1.563E-01) 6.996E+00( 2.420E-01) 3.073E+00{ 1.576E-01)
3.6 -- 3.7 6.417E+00( 2.190E-01) 3.967E+00( 1.802E-01) 3.656E+00( 1.755E-01)
3.7 -- 3.8 5.353E+00( 1.957E-01) 2.456E+00( 1.406E-01} 1.340E+01{ 3.373E-01)
3.8 -- 3.9 2.684E+00( 1.384E-01) 5.659E+00( 2.196E-01) 1.110E+01( 2.990E-01)}
3.9 -- 4.0 2.967E+00( 1.465E-01) 1.625E+01( 3.672E-01) 4.819E+00( 1.972E-01)
4.0 -- 4.1 1.227E+01( 3.030E-01) 1.030E+01( 2.883E-01) 2.0S6E+00( 1.287E-01)
4.1 -- 4.2 1.732E+01( 3.499E-01) 4.613E+00( 1.933E-01) 1.531E+00{ 1.117E-01)
4.2 -- 4.3 7.199E+00( 2.266E-01) 2.104E+00( 1.293E-01) 1.540E+00( 1.113E-01)
4.3 -- 4.4 3.08SE+00( 1.473E-01) 1.611E+00( 1.133E-01) 1.854E+00( 1.229E-01)
4.4 -~ 4.5 1.727E+00( 1.101E-01) 1.488E+00( 1,095E-01) 4.636E+00( 1.968E-01)
4.5 -- 4.6 1.396E+00( 9.860E-02) 1.656E+00( 1.161E-01) S.217E+00{ 2.047E-01)
4.6 -- 4.7 1,371E+00( 9.833E-02) 4.189E+00( 1.840E-01) 1.93BE+00( 1.247E-01)
4.7 -- 4.8 1.974E+00{ 1,187E-01) 4.231E+00( 1.835E-01) 1.363E+00( 1.053E-01)
4.8 -- 4.9 4.097E+00( 1.701E-01) 1.720E+00( 1.163E-01) 1.472E+00( 1.093E-01)
4.9 -~ S.0 2.522E+00( 1,314E-01) 1,339E+00( 1.046E-01) 5.506E+00( 2.119E-01)
5.0 -- 5.1 1.220E+00( 9.238E-02) 1.459E+00( 1.084E-01) 6.813E+00( 2.313E-01)
5.1 -- 5.2 1.010E+00( 8.423E-02) 7.187E+00( 2.421E-01) 2.214E+00( 1.313E-01)
5.2 -- 5.3 2.470E+00( 1.344E-01) 7.910E+00( 2.489E-01) 1.6288+00( 1.134E-01)
5.3 -- 5.4 1.0SO0E+01( 2.735E-01) 2.091E+00( 1.270E-01) 1.193E+00( 9.643E-02)
5.4 -~ 5.5 6.BOSE+00( 2.164E-01) 1.715E+00( 1.161E-01) 1.022E+00{ 8.9S6E-02)
§.5 -- 5.6 1.856E+00( 1.120E-01) 1.260E+00( 9.821E-02) 8.374E-01( 8.168E-02)
5.6 -- 5.7 1.546E+00( 1.017E-01) 1.199E+00( 9.748E-02) 6.953E-01( 7.389E-02)
5.7 -- 5.8 1.068E+00( 8.485E-02) 9.28BE-01( 8.3B8E-02) 5.834E-01( 6.706E-02)
5.8 -~ 5.9 7.544E-01( 7.08SE-02) 7.656E-01( 7.685E-02) 6.084E+00( 2.346E-01)
5.9 -- 6.0 7.630E-01( 7.190E-02) 6.704E-01( 7.307E-02) 2.415E+01( 4.616E-01)
6.0 -- 6.1 6.657E-01( 6.756E-02) 4.453E+00( 1.971E-01) 9.577E+00( 2.779E-01)
6.1 -- 6.2 6.703E-01{ 6.827E-02) 2.088E+01( 4.212E-01) 1.384E+00( 1.051E-01)
6.2 -- 6.3 4.921E+00( 1.938E-01) 9.99BE+00( 2.823E-01) 8.322E-01{ 8.13SE-02)
6.3 -- 6.4 1.856E+01( 3.651E-01) 1.459E+00( 1.067E-01) 6.817E-01( 7.461E-02)
6.4 -- 6.5 6.697E+00( 2.147E-01) 1.007E+00( 9.032E-02) 4.933E-01( 6.322E-02)
6.5 -- 6.6 1.297E+00( 9.618E-02) 5.712E-01( 6.798E-02) 6.107E-01( 7.01SE-02)
6.6 -~ 6.7 8.292E-01( 7.692E-02) T.070E-01( 7.664E-02) 4.983E-01( 6.337E-02)
6.7 -- 6.8 5.559E-01( 6.144E-02) 5.502E-01( 6.718E-02) 4.145E-01( 5.842E-02)
6.8 -- 6.9 4.678E-01( 5.746E-02) 5.899E-01( 6.728E-02) 6.026E-01( 6.953E-02)
6.9 -- 7.0 4.906E-01( 5.765E-02) 6.583E-01( 7.400E-02) S5.294E-01( 6.56BE-02}
7.0 -~ 7.1 3.383E-01( 4.824E-02) 4.436E-01( 5.987E-02) 4.024E-01( S.698E-02)
7.1 -- 7.2 4.713E-01( S.780E-02) S.211E-01( 6.432E-02) 4.173E-01( S.762E-02)
7.2 -- 7.3  4.172E-01( 5.370E-02) 5.285E-01( 6.603E-02) 2.799E-01( 4.726E-02)
7.3 -- 7.4 4.406E-01( 5.565E-02) 4.649E-01( S.974E-02) 5.179E-01( 6.479E-02)
7.4 -~ 7.5 5.055E-01( 5.8B9E-02) 4.315E-01( 5.8S2E-02) 4.963E-01( 6.243E-02)
7.5 -- 7.6 2.916E-01( 4.530E-02) 4.260E-01( S5.982E-02) 2.927E+00( 1.S47E-01)
7.6 -- 7.7 2.777E-01( 4.496E-02) 4.683E-01( 6.110E-02) 1.037E+01( 2.860E-01)
7.7 -- 7.8 4.600E-01( S.731E-02) 1.498E+00( 1.103E-01) 6.626E+00( 2.290E-01)
7.8 -- 7.9 3.625E-01( 4.902E-02) 1.126E+01( 2.982E-01) 9.603E+00{ 2.780E-01)}
7.9 -- 8.0 1.436E+00( 1.020E-01) 1.010E+01( 2.817E-01) 3.277E+00( 1.597E-01)
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10.2
10.3
10.4
10.5
10.6
10.7
10.8
10.5
11.0

11.1
11.2
11.3
11.4
11.5
11.6
11.7
11.8
11.9
12.0

12.1

12.3
12.4
12.5
12.6
12.7
12.8
12.9
13.0

Fp = 16 MeV

60 deg.

1.186E+01 {
1.237E+01{
8.643E+00(
6.574E+00(
1.268E+00(
7.223E-01(
6.030E-01{
5.526E-01 {
6.339E-01(
1.202E+01(

6.243E+01(
3,288E+01 (
5.358E+00(
1.81SE+00{
1.124E+00(
8.288E-01(
5.95S8E-01(
5.576B-01(
5.117E-01(
S.0S3E-01(

3.88SE-01{
4.258E-01(
4.134E-01(
3.245E-01(
2.934E-01(
2.5358-01(
2.857E-01(
1.698E-01(
2.665E-01(
1.953E-01(

1.770E-01{
2.018E-01(
2.049E-01 (
2.076E-01(
1.S42E-01(
1.781E-01(
1.468E-01(
1.628E-01¢(
1.381E-01(
1.706E-01{(

1.5S49E-01(
1.465E-01¢
1.377E-01 (
1.021E-01(
1.322E-01{
7.540E-02(
1.401E-01(
1.028E-01 (
1.166E-01(

6.
6.
6.
3.

6.
S.
1.
1.
8.
7.
6.
6.
S.
6.

S.
5.
5.
4.
4.
4.
4.
3.
4.
3.

3.
3.
3.
3.
3.
3.
3.
3.
3.
3.

3.
3.
3.
2.
3.
2.
3.
2.
2.

JAERT M 84 011
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2.872E-01)
3.014E-01)}
2.466E-01}
2.
9
?

126E-01}

.200E-02}
.068E-02)

4S1E-02)
247E-02)
717E-02)
014E-01)

628E-01)
144E-01)
918E-01)
113E-01)
773E-02)
594E-02)
406E-02)
211E-02)
977E-02)
001E-02)

21BE-02)
451E-02)
334E-02)
707E-02)
514E-02)
131E-02)
487E-02)
340E-02)
377E-02)
727E-02)

604E-02)
749E-02)
624E-02)
720E-02)
234E-02)
68SE-02)
298E-02)
270E-02)
0SOE-02)
470E-02)

286E-02)
228E-02)
092E-02)
647E-02)
069E-02)
270E-02)
147E-02)
767E-02)
857E-02)

1.590E-01( 3.269E-02)

DDX (error} in [nb/MeVesr}

70 deg.

8.764E+00(
5.947E+00(
1.279E+00(
6.790E-01(
5.464E-01(
5.801E-0L1{
9.101E-01(
1.60SE+01 {
S.243E+01 (
1.932E+01¢(

3.128E+00(
1.462E+00{
1.106E+00(
7.366E-01(
4.832E-01(
7.30SE-01(
4.504E-01(
S.437E-01(
4.865E-01(
4.770E-01(

4.341E-01(
3.258E-01 (
3.360E-01(
3.513E-01(
3.069E-01{
3.43SE-01(
2.626E-01¢(
2.379E-01(
2.234E-01(
2,2SSE-01(

2.346E-01(
3.073E-01(
1.835E-01{(
2.612E-01(
2.3198-01(
1.563E-01¢(
1.256E-01(
2.338E-01(
2.140E-01(
1.789E-01(

2.297E-01 (
1.707E-01(
1.764E-01(
2.343E-01¢
1.721E-01(
2.213E-01(
2.266E-01(
2.988E-01(
6.001E-01 (
S.DO07E-01(

—_ 42 p—

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)
3.969E-01)

1.547E-01)
1.064E-01)
9.317E-02)
7.554E-02)
6.18BE-02)
7.679E-02)
5.939E-02)
6.528E-02)
6.333E-02)
6.162E-02)

S.707E-02)
S.092E-02)
5.237E-02)
5.348E-02)
4.892E-02)
S.232E-02)
4.545E-02)
4.334E-02)
4.242E-02)
4.210E-02)

4.272E-02)
4.915E-02)
3.840E-02)
4.459E-02)
4.287E-02)
3.546E-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)
3.606E-02)
4.195E-02)
4.325E-02)
4.858E-02)
6.96SE-02)
6.148E-02)

“ne

80 deg.

9.029E-01{
5.889E-01(
4.716E-01¢(
S.595E-01¢(
2.798E+00(
2.969E+01(
3.19SE+01 {
5.449E+00 (
1.393E+00(
8.941E-01(

6.835E-01{
6.091E-01 {
4.879E-01(
4.012E-01¢(
4.185E-0)(
3.479E-01(
3.713E-02(
4.129E-01¢(
3.64SE-01(
2.296E-01(

3.016E-01(
2.818E-01(
2.778B-C1(
2.457E-01(
2.08SE-01(
2,224E-01(
2.189E-01(
2.032E-01(
1.961E-01¢
1.718E-01(

1.578E-01 (
1.433E-01(
2.449E-01(
1.828E-01(
1.8S7E-01{
2.112E-01(
2.107E-01(
1.862E-01 (
2.261E-01{
1.847E-01(

1.587E-01(
2.08SE-01 (
1.997E-01(
2.S65E-01{(
4.204E-01{
4.946E-01{
4.646E-01(
2.369B-01(
2.691E-01(
2.418E-01(

8.485E-02)
6.801E-02)
6.211E-02)
6.5S91E-02)
1.562E-01)
5.036E-01)
5.064E-01)
2.076E-01)
1.05S4E-01)
8.319E-02)

7.315E-02)
6.987E-02)
6.255E-02)
S.658E-02)
S.815E-02)
S.134E-02)
5.S00E-02)
S5.709E-02)
5.364E-02)
4.243E-02)

4.791E-02)
4.696E-02)
4.789E-02)
4.426E-02)
4.001E-02)
4.224B-02)
4.225E-02)
4.120E-02)
3.842E-02)
3.640E-02)

3.552E-02)
3.425E-02}
4.552E-02)
3.829E-02)
3.811E-02)
4.018E-02)
4.161E-02})
3.709E-02)
4.30SE-02)
3.804E-02)

3.466E-02)
4.1035E-02)
3.982E-02)
4.579E-02)
5.821E-02)
6.309E-02)
6.051E-02)
4.324E-02)
4.578E-02)
4.287E-02)



<< 160(p,p'x)

Ep'

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
4.3
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
16.4
16.5
16.6
16.7
16.8
16.9

- 13,
- 13,
- 13,
- 13,
- 13.
- 13,
- 13.7
- 13.8
- 13.9
- 14.0

(MeV)

[, i VO X

- 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
- 18.7
- 15.8
- 15.9
- 16.0

- 16.1
- 16.2
- 16.3
- 16.4
- 16.5
- 16.6
- 16.7
- 16.8
- 16.9
- 17.0

JAERI-M 94-011

Ep = 16 MeV  >> &4+

60 deg.

1.785E-01{
4.234E-01(
2.679E-01(
1.541E-01{
1.S57E-01(
9.758E-02(
1.316E-01(
1.068E-01(
1.60SE-01 {
1.140E-01 (

1.626E-01(
1.473E-01(
2.527E-01(
3.782E-01(
5.647E-01(
6.406E-01 (
6.1266E-01(
6.371E-01(
5.831E+00(
1.039E+02 (

1,.808E+02(
3.27SE+01(
6.368E+00(
3.314E+00(
2.148E+00(
1.816E+00(
1.236E+00(
8.0S8E-01(
7.363E-01(
S.521E-01(

TRk kdh ks
hhhhhhdyg
RN EEREN
(22322 1
ATk ad
LR E 2222 )
(2222222
kb hhhd
kbhAnnd
kA kAR d

o

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)
3.203E-02)
4.176E-02)
5.164E-02)
6.299E-02)
6.655E-02)
6.S17E-02)
6.656E-02)
2.112E-01)
9,416E-01)

1.215E+00)
S.268E-01)
2,096E-01)
1.514E-01)
1.221E-01)
1.131E-01)
9.232E-02)
7.460E-02)
7.025E-02)
6.249E-02)

hhhhhdhd
rhahkahd
LA A2 2 XL
hhadhhand
L2 Ty
LS 2T 2L
thbhhhkhR &
Rhhhhkdhk
LA LA R T T2
AN hthdk

N Gt et s S e

DDX (error} in [mb/MeVesr]

70 deg.

2.737E-01{
2.640E-01 ¢
2.968E-01(
2.723E-01¢(
2.313E-01(
2.894E-01¢(
1.807E-01(
3.023E-01(
2.802E-01{
4.804E-01 (

4.590E-01{
6.503E-01(
1.030E+00 (
9.380E-01 (
8.512E-01(
3.544E+00(
9.457E+01 (
3.184E+02{
1.055E+02(
1.S10E+01 (

6.437E+00(
4.017E+00(
2.902E+00(
2.160E+00(
1.816E+00(
1.412B+00(
9.954E-01 (
7.637E-01(
8.090E-01 (
6.221E-01(

hhh kb bR
whhkadad
TRRRRRAR
AR AR
AERERRAR
(T3 222223
ARk dhad
thtdhkada
Rk Rk RE
(AR 222 2]

o ——

4.588E-02)
4.556E-02)
4.863E-02)
4.643E-02)
4.395E-02)
4.847E-02)
3.796E-02)
4.B40E-02)
4.691E-02)
6.304E-02)

6.101E-02)
7 .20BE-02)
9.118E-02)
8.552E-02)
B.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)
7.6S7E-02)
7.907E-02}
7.0S3E-02)

A2 22222
Rk hhhn
R RRERR
ThR kAR Rd
hhabh R
(2221 XS]
LA R X 12X )
(2322 Y1)
LAT R e
LRI L TS

R

80 deg.

2.668E-01(
2.487E-01 (
3.120E-01{
3.01SE-01(
2.587E-01{
3.534E-01(
3.519E-01 (
5.523E-01(
8.452E-01(
1.076E+00 (

9.221E-01(
9.338E-01(
6.187E+00 (
1.318E+02 (
3.028E+02(
7.468E+01 (
1.151E+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.S70E-01(
5.973BE-01(
5.348E-01 (
4.871E-01(
2.237E-01(

LALA LA LA
dhasakdk (
LALALL L LI
sndaanin
wananean
andannne (
LALALLLL I
eanhnunw
akanknhn (
shdkdnnt {

4.508E-02)
4.497E-02)
4.982E-02)
4.970E-02)
4.538E-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-01)
1.659E-01)
1.428E-01)

1.207E-01)
1.0248-01)
8.953B-02)
8.117E-02)
7.747E-02)
7.196E-02)
6.886E-02)
6.521E-02)
6.206E-02)
4.213E-02)

LA SR L S22
EhahkdAN
ERRARRE G
TRk A h AR
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TRAERREN
hhhhhh kR
b A A ARE
CRERRERAR
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JAERI-M 94-011

<< 160(p,p'x) Ep = 16 MeV >> «*+ DDX (error) in [mb/MeVesr]} t«+

Ep' (MeV) 90 deg. 100 deg. 110 deg.
3.0 -- 3.1 1.019E+00( 9.296E-02) 1.066E+00( B8.147E-02] 9.5B6E-01( 7.791E-02}
3.1 -- 3.2 2.867E+00( 1.58SE-01) 1.3367+00( 9.118E-02) 1.844E+00( 1.111E-01)
3.2 -- 3.3 4.057E+00( 1.843E-01) 1.875E+00( 1.074E-01)  B8.283E+uL0( 2.361E-01)
3.3 -- 3.4 3.050E+00( 1.S94E-01) 4.97SE+00( 1.810E-0l} 6.971E+00( 2.109E-01!
3.4 -- 3.5 2.553E+00{ 1.485E-01) 1.103E+01( 2.650E-01)  2.741E+00( 1.316E-01)
3.5 -- 3.6 9.38BE+00( 2.891E-0l) S5.46SE+00( 1.831E-01) 1.737E+00( 1.046E-01)
3.6 -- 3.7 1.162E+01{ 3.145E-01) 2.307E+00( 1.179E-01}) 1.284E+00( 9.058E-02)
3.7 -- 3.8 4.844E+00{ 2.00BE-01) 1.535E+00( 9.675E-02) 1.303E+00( 9.120E-02)
3.8 -- 3.9 2.013E+00( 1.282E-01}) 1.338E+00( 9.116E-02)  2.373E+00( 1.249E-0l)
3.9 -- 4.0 1.518E+00( 1.152E-01) 1.337E+00( 9.166E-02) 5.3SSE+00( 1.870E-01)
4.0 -- 4.1 1.433E+00( 1.095E-01}  3.433E+00( 1.490E-01) 3.940E+00{ 1.574E-01)
4.1 -- 4.2 1.78SE+00( 1.236E-01) 6.344E+00( 1.980E-01) 1.646E+00( 1.014E-01)
4.2 -- 4.3 4.639E+00( 2.012E-01) 2.575E+00{ 1.240E-01) 1.102E+00( 8.421E-02)
4.3 -- 4.4 S.B1SE+00( 2.209E-01) 1.322E+00( 9.061E-02)} 2.042E+00( 1.154E-01)
4.4 -- 4.5 2.303E+00( 1.369E-01) 1.111E+00( 8.220E-02) 4.532E+00( 1.680E-01)
4.5 -~ 4.6 1.161E+00( 9.817E-02) 3.030E+00( 1.372E-01) 2,.208E+00( 1.172E-01)
4.6 -~ 4.7 1.370E+00( 1.070E-01) 4.644E+00( 1.666E-01) 1.639E+00( 1.042E-01)
4.7 -- 4.8  4.1B3E+00( 1.870E-01) 2.026E+00( 1.106E-01) 1.409E+00( 9.690E-02)
4.8 -- 4.9 5,353E+00( 2.07SE-01) 1,413E+00( 9.286E-02) 1.144E+00( 8.709E-02)
4.9 -~ 5.0 1.700E+00( 1.154E-01} 1.189E+00( 8.SB4E-02) 8.371E-01( 7.2SSE-02)
§.0 -- 5.1 1.395E+00( 1.068E-0!} 8.661E-01{ 7.308E-02) 5 61SE-01( 6.1423E-02)
5.1 -- 5,2 1,306E+00( 1.042E-01) S5.622E-01( 5.991E-02) 5.579E-N1{ 6.644E-02)
5.2 -- 5.3 1.032E+00( $.172E-02) S.1B9E-01( 5.707E-02) 5.482E+00( 1.982E-01)
5.3 -~ 5.4 B.484E-01( B8.362E-02) 7.029E-01( 6.765E-02) 1.920E+01{ 3.646E-01)
5.4 -- 5.5 6.406E-01( 7.273E-02) 8.446E+00( 2.410E-01}) 6.950E+00( 2.115E-01)
§.5 -~ 5.6 B8.308E-01( 8.485E-02) 2.168E+01( 3.803E-0l) 1.398E+00( 9.430E-02)
5.6 -- 5.7 8.790E+00( 2.890E-01) 6.030E+00( 1.937E-01) 6.S03E-01( 6.521E-02)
S.7 -- 5.8 2.297E+01l( 4.579B-01) 1.212E+00( 8.832E-02) 5.464E-01( 5.922E-02)
5.8 -- 5.9 7.09SE+00( 2.443E-01) 7.638E-01( 7.036E-02) 4.330E-01( 5.291E-02)
5.9 -- 6.0 1.555E+00( 1.167E-01) 5.663E-01( 5.992E-02) 3.776E-01{ 4.894E-02)
6.0 -- 6.1 7.748E-01( 8.036E-02) 4.324E-01( 5.219E-02) 3.697E-01( 4.7S9E-02)
6.1 -- 6.2 6.2B4E-01( 7.291E-02) 31.817E-01( 4.892E-02) 3.119E-01( 4.562E-02)
6.2 -- 6.3 4.515E-01( 6.314E-02) 4.428E-01{ 5.348BE-02) 2.586E-01( 4.142E-02)
6.3 -~ 6.4 4.294F-01( 6.116E-02) 2.902E-01( 4.293E-02) 2.376E-01{( 4.014E-02)
6.4 - 6.5 3.648E-01( S.5STE-02) 3.341E-01( 4.585E-02) 1.899E-0l( 3.583E-02}
6.5 -~ 6.6 4.772E-01( 6.344E-02) 3.126E-01( 4.473E-02) 1.858E-01( 3.SS1E-02)
6.6 -~ 6.7 3.280E-01{ $.245E-02) 2.145E-N1( 3.678E-02) 1.57SE-01( 3.228E-02)
6.7 -- 6.8 4.593E-01( 6.227E-02) 1.824E-01( 3.390E-02) 1.583E-01( 3.161E-02)
6.8 -- 6.9 3.247E-01( S.122E-02) 2.254E-01{ 3.744E-02) 1.762E+00( 1.095E-01)
6.9 -- 7.0 3.637E-01( 5.39SE-02) 2.115E-01{ 3.523E-02) 7.982E+00( 2.294E-01)
7.0 -- 7.1 3.922E-01( S.S86E-02) 1.041E+00( 8.225E-02) S.613E+00( 1.905E-01)
7.1 -- 7.2 3.874E-01( S.6S57E-02) 5.704E+Q0( 1.903E-01)  7.847E+00{ 2.223E-01)
7.2 -- 7.3  6.319E-01( 7.401E-02) S.586E+00( 1.859E-01) 3.231E+400( 1.39BE-01)
7.3 -- 7.4 4.798E+00( 2.025E-01) 7.855E+00{ 2.188E-01) 7.41BE-01{ §.740E-02)
7.4 -- 7.5 6.897E+00{ 2.369E-01} 3.988E+00({ 1.S33E-0l) 4.936E-01{ S.598E-02)
7.5 -~ 7.6 7.172E+00( 2.459E-01) 8.771E-01{ 7.1S0E-02) 3.731E-01( 4.824E-02)
7.6 -~ 7.7 6.435E+00( 2.279E-01) 4.642E-01( 5.316E-02) 3.304E-01( 4.648E-02)
7.7 -- 7.8 1.373E+00( 1.041E-01) 2.932E-01{ 4.214E-02) 2.944E+00( 1.433E-01)
7.8 -- 7.9 6.579E-01( 7.272E-02) 3.223E-01( 4.433E-02) 1.8728+01( 3.540E-01)
7.9 -- B.0 S.174E-01( 6.545E-02) 1.564E+00( 1.029E-01) 1.870E+01{ 3.432E-01)
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Ep = 16 MeV

JAERDI-NM 91 011

3> wwa

90 deg.

4.796E-01¢(
7.74SE-01¢(
9.703E+00 (
2.938E+01 (
1.065E+01{
2.039E+00(
1.141E+00{
6.699E-01 {
4.044E-01(
4.120E-01¢

3.711E-01(
4.321E-01(
3.578E-01 {
2.695E-01 ¢
3.468E-01{
2.617E-01¢{
2.211E-01{
2.185E-01{
1.421E-01{
1.468E-01{

1,773E-01(
2.109E-01¢{
2.27SE-01(
1.462E-01(
1.378E-01(
1.929E-01(
1.736E-011{
1.506E-01(
1.499E-01(
1.078E-01{

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

1.956E-01 (
2.235E-01(
2.708E-01(
3.119E-01{
1.728E-01(
1.3S0E-01(
1.468E-01(
1.271E-01(
1.733E-01¢(
9.917E-02(

6.236E-02)
8.319E-02)
2.980E-01)
5.027E-01)
2.953E-01)
1.298E-01)
9.856E-02)
7.417E-02)
5.817E-02)
5.849E-02)

5.S69E-02)
6.184E-02)
5.460E-02)
4.745E-02)
5.466E-02)
4.592E-02)
2.299E-02)
4.237E-02)
3.471E-02)
3.487E-02)

3.807E-02)
4.235E-02)
4.389E-02}
3,468E-02)
3.177E-02)
4.070E-02)
3.743E-02)
1.496E-02)
3.490E-02)
2.954E-02)

2.952E-02)
2.900E-02)
3.502E-02)
3.114E-02)
4.06€7E-02)
2.910E-02)
3.011E-02)
4.719E-02)
3.737E-02)
3.069E-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)
2.888E-02)

DDX {error)
100 4

1.625E+D1(
2.068E+01 (
6.110E+00 (
1.19SE+00 (
7.258E-01(
5.068E-01(
3.767E-01(
4.042E-011{
2.300E-01{
2.342E-01(

2.576E-01(
2.739E-01 (
2.499E-01{
1.715E-01(
1.080E-01 (
1.181E-01(
1.396E-01{
1.301E-01 {
9.582E-02{
7.420E-02(

9.128E-02¢
9.382E-02¢
8.526E-02(
7.558E-02(
5.683E-02(
4.585E-02(
9.914E-02(
6.661E-02{
6.358E-02(
6.936E-02{

7.451E-02(
4.364E-02¢(
7.208E-02(
9.289E-02(
9 .248E-02¢(
1.089E-01(
9.113E-02(
9.389E-02{
1.261E-01(
1.805E-01(

1.035E-01 (
1.550E-01(
7.838E-02(
1.100E-01 (
9.B04E-02(
7.753E-02{
9.449E-02((
7.953E-02(
1.034E-01(
1.400E-01¢(

in [mb/MeVesr]
eg.

3.298E-01)
3.567E-01)
1.903E-01)
8.430E-02)
6.665E-02)
5.64SE-02)
4.888E-02)
4.902E-02)
3.724E-02)
3.841E-02)

3.939E-02)
4.118E-02)
3.924E-02)
3.327E-02)
2.553E-02)
2.705E 02)
2.925E-02)
2.914E-02)
2.419E-02)
2.213E-02)

2.4B80E-02)
2.409E-02)
2.235E-02)
2.119E-02)
1.833E-02)
1.553E-02)
2.471E-02)
2.099E-02)
1.935E-02)
2.089E-02)

2.073E-02)
1.703E-02)
2.167E-02)
2.392E-02)
2.412E-02)
2.665E-02)
2.367E-02)
2.457E-02)
2.BBBE-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)

(TR}

110 deg.

5.186E+DO{
1.290E+00¢(
7.608E-01 (
S.641E-01¢
4.545E-01 (
3.440E-01(
2.543E-01¢(
2.007E-01(
2.411E-011{
2.089E-01(

1.365E-01¢{
1.746E-01{
1.134E-01¢(
1.233E-01¢
4.819E-02(
6.318E-02{
8.135E-02(
7.439E-02(
6.625E-02(
2.295E-02(

3.854E-02(
4.226E-02(
5.517E-02(
S.018E-02(
1.642E-02(
6.400E-04 (
4.27SE-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(
7.498BE-02(
B8.453E-02(
6.522E-02 (

4.372E-02(
4.4963E-02(
4.735E-02¢{
7.223E-02(
4.466E-02(
7.282E-02(
5.211E-02{
1.642E-01(
1.695E-01 (
1.303E-01(

1.772E-0})
8.949E-02)
6.888E 02)
6.096E-02)
5.324E-02)
4.613E-02)
3.997E-02)
3.477E-02)
4.033E-02)
3.554E-02})

2.943E-02)
31.343E-02)
2.623E-02)
2.857E-02)
1.743E-02)
1.987E-02)
2.205E-02)
2.079E-02)
1.95BE-02)
1.149E-02)

1.555E-02)
1.523E-02)
1.923E-02)
1.824E-02)
9.990E-03)
1.770E-03)
1.4S5E-02)
1.597E-02)
1.360E-02)
1.465E-02)

1.932E-02)
1.098E-02)
1.611E-02)
1.49SE-02)
2.060E-02)
1.94SE-02)
1.388E-02)
2.190E-02)
2.350E-02)
2.113E-02)

1.655E-02)
1.712E-02)
1.S36E-02)
2.204E-02)
1.824E-02}
2.000E-02)
1.723E-02)
3.186E-02)
3.2B6E-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
14.2 -- 14.3
1903 ~- 14.4
1.4 -- 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 -- 15.6
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

JAERD M 91 011

Ep = 16 MeV  >> s+»

90 deg.

1.806E-01(
1.578E-01(
2.210E-01(
3.274E-01 (
4.607E-01(
§.475E-01{
7.238E-01¢{
6.102E-01{
7.981E-01 (
1.061E+01 (

1.422E+02(
1.721E+02¢(
2.8B1E+01(
7.386E+00(
4.116E+00(
2,666E+00(
1.776E+00(
1.30SE+00(
1.217E+00(
8.399E-01¢(

7.765E-01(
6.288E-01{
6.0028-01¢
4,.090E-01(
2.389E-01(
2.218E-01(
2.313E-01(
1.664E-01{
1.239E-01(
1.0B1E-01(

stdtrbhn
senndeny
aedsthans (
ahdnknt |
sddhandd
seasnnun (
thddpenn
whdsaann
whawaede (
skdvaene (

3.984E-02)
3.7S8E-02)
4.408E-02)
5.179E-92)
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-01)
2.45S3E-01)
1.828E-01])
1.476E-01)
1.208E-01)
1.030E-01}
1.015E-01)
8.184E-02)

8.027E-02)
7.24SE-02)
7.118E-02)
5.727E-02)
4.381E-02)
4.370E-02)
4.397E-02)
3.784E-02)
2.992E-02)
2.857B-02)

thawtRdd
FTX2ETE T
R WA
AR R 22T ]
dkhhadda
kAR a RN
hEkhdd b
(222 X8
L2223 222
thahhahd

N it e

DDX

1.
3.
3.
3.
4.
S.
B.
a.
7

1,

3.
2.
1.
B.
6.
S.
S.
2.

2.
2,

2.
1.
1.
7.
8.
1.
6.

6.

4.
4.

{error) in [nb/MeVesr]}

100 deg.

S76E-01{
0S7E-01(
B813E-01(
440E-01
74BE-0L(
342E-01¢{
876E+00(
491E+01(

.407E+01 (

114E+01(

S545E+00 (
241E+00(
347E+00(
920E-01 (
457E-01 (
073E-01(
100E-01¢
788E-01{
725E-01(
209E- 01 (

969E-01 {
703E-01 (
265E- 01 {
667E-02{
661E-02(
167E-01{
329E-02 (
448E-02(
985E-02 (
628E-02(

b khdAn
(RS ERY

Ahdhhdhdn

kbbb

AAR Rt EhE

hthhadkdn
AEXELRES L]
hedavh
hedhhdak

{
(
(
(
trhanane (
(
(
(
(
(

3.164E-02)
4.320E-02

4.953E-02)
4.693E-02)
5.497E-02})
5.707E-02)
2.476E-01}
7.428E-01)
6.901E-01}
2.5B89E-01}

1.462E-01)
1.171E-01}
9.047E-02}
7.437E-02)
6.311E-02})
5.524E-02)
5.614E-02)
4.170E-02)
4.0B6E-02)
3.664E-02)

4.247E-02)
3.172E-02)
2.823E-02)
2.185E-02)
2.237E-02)
2.739E-02)
2.018E-02)
2.002E-02)
1.838E-02)
1.714E-02)

thdnthae )
hthadenn )
Shbuhed )
tavaaket )
shdskadn )
katdbban )
ttdnhber )
LALR LS B
aktdhen |
kAt hadne )

s

110 deg.

1.573E-011(
1.682E-01(
1.499E 01(
2.4S3E+00(
2.698E+01 {
3.010E+01({
5.772E+00{
1.60BE+00(
1.013E+930(
6.802E-01(

4.514E-011(
4.411E-01(
2.4128-01¢
1.904E-01(
1.274E-02(
1.977E-01 (
1.255E-01(
1.049E-01 (
1.163E-01(
1.3S8E-01(

1,697E-02{
3.289E-021(
4.326E-02{
3.741E-02
2.926E-02(
4.276E-02(
1.619E-02(
0.000E+00 (
1.784E-02(
6.260E-03(

LRIy S
taktabad
(22222 Y 2
AakkahRd
(EE XS Y]]

thteadnn
(X2 TR T3
fkteatee
IR EE ST LT

(
(
(
(
{
LEAA LT L L 2§
(
(
(
(

3.307E-02)
3..16E-02)
2.987E-02)
1.310E-01)
4.193E-01})
4.384E-01)
1.881E-01)
9.9S1E-02}
8.035E-02)
6.523E-02)

5.265E-02)
5.234E-02)
3.910E-02)
3.440E-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)
1.5288-02)
1.530E-02)
1.4318-02)
1.698E-02)
9.930E-03)
0.000E+00)
1.033E-02)
6.830E-03)

[E2 23R LT ]
(X2 22222
ChARbbhe
(LR 2l]
thhktdnhe
- cann
[(E2 R T2 T
LIS TSR Y )
[E2 LT 221
LEZE LR

- " v - -



JAERL M 94-011

raw

<< 160(p,p'x) Ep = 16 MeV >> ***+ DDX (error) in [mb/MeVe-sr]

Ep' (MeV) 120 deg. 130 deg. 140 deg.
3.0 -- 3.1 1.542E+00( 6.771E-02) 1.425E+00{ 6.135E-02) 1.658E+00( 7.384E-02)
3.1 -- 3.2 2.566E+00( 8.681E-02) 1.515E+00( 6.291E-02)  1.878E+00( 7.831E-02)
3.2 -~ 3.3 2.114E+00( 7.854E-02) 1.825E+00( 6.899E-02) 1.982E+00( 8.101E-02}
3.3 -- 3.4 1.729E+00( 7.043E-02) 1.738E+00( 6.733E-02)  2.026E+00( 8.257E-02}
3.4 -- 3.5 1.638E+00( 6.889E-02) 1.70SE+00( 6.669E-02) 2.779E+00( 9.618E-02)
3.5 -- 3.6 1.469E+00( 6.530E-02)  2.248E+00( 7.732E-02)  3.386E+00( 1.055E-01)
3.6 -- 3.7 1.704E+00( 7.116E-02) 4.278E+00( 1.0S3E-0l)  2.384E+00( 8.836E-02)
3.7 -- 3.8 3.730E+00( 1.054E-01) 3.032E+00( 8.B19E-02) 1.822E+00{ 7.7S6E-02)
3.8 -- 3.9 4.771E+00( 1.176E-01) 1.700E+00( 6.669E-02) 2.419E+00( 9.027E-02)
3.9 -- 4.0 2.186E+00( 7.95SE-02) 1.688E+00( 6.688E-02)  6.840E+00( 1.520E-01)
4.0 -- 4.1 1.539E+00( 6.672E-02) 3.827E+00{ 1.013E-O0l) 6.065E+00( 1.403E-01}
4.1 -- 4.2 1.797E+00{ 7.279E-02}) 5.927E+00( 1.23SE-01}  3.294E+00( 1.043E-01)
4.2 -- 4.3  4.702B+00( 1.170E-01) 2.9S3E+00( 8.694E-02)  2.811E+00( 9.682E-02)
4.3 -- 4.4 3.579E+00( 1.003E-01) 2.142E+00( 7.522E-02} 2.226E+00{ 8.598E-02)
4.4 -- 4.5 2.006E+00{ 7.703E-02}) 1.916E+00( 7.104E-02) 1.632E+00{ 7.332E-02)
4.5 -- 4.6 1.656E+00{ 7.0S8E-02) 1.489E+00( 6.336E-02) 1.117E+00( 6.082E-02)
4.6 -- 4.7 1.450E+00( 6.599E-02) 1.171E+00{ 5.56%E-02) 1.184E+00( 6.294E-02)
4.7 -- 4.8 1.00SE+00( 5.471B-02) 8.40SE-01( 4.716E-02)  3.904E+«00( 1.172E-01)
4.8 -- 4.9 B8.008E-0L{ 4.895E-02) 1.612E+00( 6.687E-02)  9.39SE+00( 1.794E-01)
4.9 -- 5.0 6.414B-01{ 4.381E-02) 9.600E+00( 1.651E-01) §.25SE+00( 1.318E-0l)
§.0 -- 5.1 3.307E+00{( 1.023E-01) 9.840E+00( 1.620E-01) 1.7S7E+00( 7.644E-02)
S.1 -- 5.2 1,489E+0l( 2.168E-0l1) 2.696E+00{ B8.390E-02) 1.209E+00{ 6.354E-02)
§.2 -- 5.3 8.8S0E+00( 1.612E-01) 1.205E+00( 5.651E-02) 8.993E-01( 5.4B0E-02)
5.3 -~ 5.4 1,951E+00( 7.560E-02) B.372E-0l( 4.679E-02) 6.601E-01l( 4.742E-02)
5.4 -- 5.5 9.672E-01( 5.317E-02) 6.062E-01{ 3.988E-02) 6.008E-01( 4.500E-02)
5.5 -- 5.6 6.645E-01{ 4.439E-02) 5.444E-01( 3.815E-02) 5.223E-01( 4.195E-02)
5.6 -- 5.7 S5.592E-01{ 4.043E-02) S5.003E-01( 3.634E-02) 4.857E-01L{ 4.049E-02)
5.7 -- 5.8 4.297E-01( 3.570E-02) 4.292E-01( 3.36%9E-02)  4.303E-01{ 3.831E-02)
5.8 -- 5.9 3.609E-01( 3.220E-02) 3.350E-01{ 2.9S9E-02) 4.17SE-01{ 3.754E-02)
5.9 -- 6.0 2.831E-01( 2.871E-02) 2.901E-01( 2.749E-02) 2.99SE-01{ 3.183E-02)
6.0 -- 6.1 2.592BE-01( 2.713E-02) 2.SB7E-01{ 2.637E-02) 3.297E-01( 3.340E-02)
6.1 -~ 6.2 2.326E-01( 2.587E-02) 2.778E-01p{ 2.728E-02) 3.278E-01( 3.368E-02)
6.2 -~ 6.3 2.381E-01( 2.613E-02) 2.524E-01{ 2.562E-02) 1.469E+00( 7.166E-02)
6.3 -- 6.4 2.710B-01( 2.822E-02) 3.108E-01( 2.917E-02) 9.91SE+00{ 1.B86E-01)
6.4 -~ 6.5 1.773E-01{ 2.266E-02) 3.026E+00( 9.302E-02) 1.2658+01( 2.079E-01)
6.5 -- 6.6 1.840E-01( 2.345E-02) 1.280E+Ol( 1.BB7E-01) 8.812E+00( 1.717E-01)
6.6 -- 6.7 2.737E+00{ 9.303E-02) 9.719E+00( 1.598E-0l) S5.79SE+00( 1.372E-01)
6.7 -- 6.8 1.106E+01{ 1.833E-01) 8.317E+00{ 1.470E-01) 2.35S1E+00{ 8.783E-02)
6.8 - 6.9 7.363E+00( 1.464E-01) 3.984E+00( 1.007E-01) 1.473E+00( 7.002B-02)
6.9 -- 7.0 7.69SE+00( 1.4B6E-01) 1.362E+00{( 5.909E-02) 9.421E-01{ 5.564E-02)
7.0 -~ 7.1 3.200E+00{ 9.453E-02) 8.736E-01( 4.784E-02) B.429E-01{ 5.344E-02)
7.1 -~ 7.2 9.704E-0l( S.274E-02) 6.58SE-01( 4.128E-02) 4.346E+00( 1.230E-01)
7.2 -- 7.3 6.077E-01( 4.143E-02) 6.637E-01{ 4.204E-02) 2.135E+0l( 2.678E-01)
7.3 -- 7.4 4.962E-01( 3.760E-02) 6.071E+00( 1.29SE-01) 2.048E+01( 2.582E-01)
7.4 -- 7.5 4.476E-01{ 3.653E-02) 2.38SE+01( 2.493E-01) 7.734E+00( 1.S579E-01)
7.5 -- 7.6 4.850E+00{ 1.229E-0l} 1.664E+OL{( 2.072E-01) 3.119E+00( 1.008E-01)
7.6 -- 7.7 2.129E+0l( 2.503E-0l) 4.913E+00( 1.10BE-Ol)  1.996E+00( 8.079E-02)
7.7 -- 7.8 1.719E+01( 2.227E-01)  2.02SE+00( 7.164E-02) 1.447E+00{ 6.892E-02)
7.8 -- 7.9 4.781E+00( 1.146E-01) 1.341E+00( 5.B16E-02) 1.01BE+00( 5.761E-G2)
7.9 -- 8.0 1.616E+00{ 6.742E-02) 9.913E-01( 4.998E-02) 8.48BE-01( S5.305E-02)
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160{p,p'x)
Ep' (MeV)
.0 -- 8.1
.1 -- 8.2
.2 -- 8.3
3 -- 8.4
.4 -- 8.5
.S -- B.6
6 -- 8.7
7 -- B.8
8 -- 8.9
9 -- 9.0
0 -- 9.1
.1 -- 9.2
2 -- 9.3
3-- 9.4
4 -- 9.5
.5 9.6
.6 -- 9.7
.7 -- 9.8
.8 -- 9.9
.9 -- 10.0
.0 -- 10.1
1 o-- 1002
.2 --10.3
.3 --10.4
.4 -- 10.5
.5 -- 10.6
.6 -- 10.7
.7 --10.8
.8 --10.9
.8 -- 11.0
.0 -- 11.1
.1 o--11.2
.2 -~ 11.3
.3 -- 11.4
.4 -- 11.5
.5 -- 11.6
.6 -- 11.7
.7 -- 11.8
.8 -- 11.9
.9 -- 12.0
.0 -- 12.1
1 o--12.2
2 0--12.3
.3 -~ 12.4
.4 -- 12.5
.5 -~ 12.6
.6 -- 12.7
.7 --12.8
.8 --12.9
.9 --13.0

Ep = 16 MeVv

JAERD N 91 o1l

Yy hus

120 deg.

9.386E-01(
6.079E-01(
5.790E-01(
3.814E-01(
3.479E-01¢(
3.346E-01¢(
2.238E-01(
1.7B0E-01(
1.681E-01(
1.40SE-01(

1.158E-01(
1.099E-01(
8.128E-02(
6.B04E-02 (
9.280E-02(
5.089E-02(
4.989E-02(
5.91SE-02(
S.494E-02(
3.051E-02¢(

4.570E-02(
2.978E-02¢(
5.569E-02(
4.059E-02(
1.509E-02(
2.752E-02¢(
3.088E-02(
3.913E-02(
2.004E-02(
2.324E-02(

3.396E-02(
2.56BE-02(
4.175E-02(
6.642E-02(
1.812E-02(
2.853E-02¢(
8.071E-02(
5.509E-02(
3.458E-02(
2.183E-02(

2.496E-02(
3.033E-02(
5.013E-02(
9.995E-02(
1.227E-01(
8.440E-02¢
7.920E-02(
1.040E-01(
1.372E-01¢(
1.292E-01{

5.136E-02)
4.066E-02)
4.044E-02)
3.276E-02)
3.15SE-02)
3.093E-02)
2.510E-02)
2.255E-02)
2.181E-02)
2.038E-02)

1.839E-02)
1.739E-02)
1.512E-02)
1.359E-02)
1.608E-02)
1.200E-02)
1.206E-02)
1.286E-02)
1.252E-02)
9.710E-03)

1.146E-02)
8.420E-03)
1,285E-02)
1.017E-02)
6.080E-03})
8.380E-03)
9.060E-03)
1.02SE-02)
7.200E-03)
8.230E-03)

9.890E-013)
8.080E-03}
1.076E-02)
1.366E-02)
7 .450E-03)
8.640E-03)
1.571E-02)
1.280E-02)
9.740E-03)
7.760E-03)

8.2S0E-03)
9.130E-03)
1.1912-02)
1.674E-02)
1.853E- 02}
1.562E-02}
1.469E-02)
1.692E-02)
1.974E-02)
1.863E-02)

DDX lerror)

in

{nb/MeVesr)

130 deg.

6.947E-01 {
5.406E-01(
4.491E-01{
3.260E-01(
3.180E-01(
2.679E-01(
2,272E-01(
1,983E-01
1.552E-01 (
1.330E-01(

1.349E-01(
1.3B9E-01(
7.995E-02(
1.043E-01(
8.585E-02(
5.796E-02 {
9.654E-02(
6.381E-02(
4.694E-02(
4,532E-02(

4.929E-02(
5.744E-02(
3.762E-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(
4.340E-02¢(

1.049E-01¢
1.050E-01 (
7.746E-02{
1.327E-01(
1.580E-01(
1.522E-01 (
1.442E-01(
4.5S83E-01(
9.401E+00(
3.864E+01(

.212E-02)
.754E-02)
.376E-02)
.B97E-02)
.802E-02)
.619E-02)
.407E-02}
.212E-02)
.987E-02}
.823E-02)

.869E-02)
.890E-02)
L417E-02)
.606E-02)
.496E-02)
.217E-02)
.602E-02)
.317E-02)
.091E-02)
.045E-02)

L112E-02)
.218E-02)
.680E-03)
.10SE-02)
.700E-03})
.630E-03)
.780E-03)
.109E-02)
.720E-03)
.071E-02)

.183E-02)
.234E-02)
.930E-03)
.121E-02)
.333E-02)
.16BE-02)
.720E-03)
.B10E-03)
.081E-02)
.084E-02)

.638E-02)
.659E-02}
.389E-02)
.871E-02)
.998E-02)
.948E- 02}
.B60E-02)
.537E-02)
.612E-01)
.168E-01)

TR}

140 deg.

7 .89SE-01 {
5.696E-01 (
5.078E-C1{
4.704E-01(
3.499E-01(
3.480E-01(
2.222E-01(
2.181E-01(
2.076E-01(
1.813E-01(

1.412E-01(
1.022E-01(
9.597E-02(
1.008E-01(
3.153E-02(
1.003E-01(
9.397E-02(
7.243E-02{
8.134E-02(
6.86BE-02(

8.333E-02¢{
5.656E-02(
6.627E-02(
5.8058-02
7.830E-02{
7.465E-02(
3.199E-021{
B.165E-02{
1.244E-01¢(
8.318E-02{

6.048E-02(
7.782E-02{
1.190E-01¢{
5.571E-02(
6.104E-02(
8.119E-02{
6.730E-02(
5.101E-02{
1.343E-01¢{
1.368E-01(

1.7358-011(
1.981E-01{
2.568E-01{
2.307E-01(
3.136E-01¢
2.098E+00¢{
2.614E+01(
5.843E+01¢(
2.470E+01(
8.47SE+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)
1.807E-02)
1.814E-02)
1.779E-02)
1.814E-02)
1.717E-02)
1.555E-02)
1.641E-02)
1.527E-02)

1.694E-02)
1.403E-02)
1.507E-02)
1.328E-02)
1.633E-02)
1.610E-02)
1.042E-02)
1.645E-02)
2.039E-02)
1.684E-02)

1.43BE-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)

2.415E-02)
2.595E-02)
2.998E-02)
2.822E-02)
3.308E-02)
B.741E-02)
3.268E-01)
4.708E-01)
2.867E-01)
1.699E-01)



<< 160(p,p'x)

Ep*

13.0
13.1
13.2
13.3
13.4
13.8
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

16.0
16.1
16.2
16.3
16.4
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
13.8
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
16.4
16.5
16.6
16.7
16.8
16.9
17.0

Ep = 16 MeV

JAERI-M 94-011

120 deg.

3> kkw

6.824E-01( 4.535E-02)
1.010E+01{ 1.700E-01)
2.152E+01{ 2.541E-01)
6.107E+00( 1.301E-01)
1.S66E+00{ 6.499E-02)
7.549E-01( 4.487E-02)
3.743E-02)
2.928E-02)
2.709E-02)
2.474E-02)

5.189E-01(
3.239E-01(
2.745E-01(
2.333E-01(

1.817E-01(
1.712E-01(
1.069E-01(
9.984E-02(
7.960E-02(
3.799E-02(
3.981E-02(
5.381&-02(
6.661E-02(
3.823E-02(

3.167E-02(
3.804E-02(
2.499E-02(
3.609E-02(
1.704E-02(
6.590E-03 (
1.850E-02(
6.730E-03(
1.486E-02(
2.890E-03(

Thkkakhk
khkkakak
LAAR 2L L N
thkhkhhk
whkkakkan
Fhddkkdik
whkkaknk
dhkhhhun (
hhkhhhhh
AL T AL L L

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)
6.5S60E-03)
3.860E-03)
7.230E-03)
4.400E-03)
6.630E-03)
2.660E-03)

ook g ek e
hkdokkkdk
EEE R 2 RS 2
Ahhhhhhd
khhhhhhd
ddkd koot n
hhkhhhkd
hkdokdokdok
L2222 22 L)
E2 2222 X2

)
)
)
)
}
)
)
}
)
)

DDX ({error) in [mb/MeVesr]

130 deg.

2.036E+01{
4.794E+00(
2.308E+00(
1.541E+00(
1.120E+00(
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(
8.878E-02(
9.791E-02(
7.891E-02(
6.09SE-02(
6.10SE-02 (

S.61SE-02°
5.453E-02 (
2.643E-02(
2.982E-02(
3.20SE-02(
1.970E-02(
1.660E-02(
1.204E-02(
1.539E-02(
2.990E-03(

whkukhhx
rhkkkhhn
ARkkkikn
akhkkkhn
whkhkkhn
whkdkkkak
whhkhhnn [
whhkkhwn
whnkkkks
whkakkkn

p— 49 J—

2.302E-01)
1.098E-01)
7.671E-02)
6.245E-02)
5.308E-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)
1.55SE-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)
8.150E-03)
8.510E-03)
9.060E-03)
7.200E-03)
6.480E-03)
5.790E-03)
6.320E-03)
2.990E-03)

hhkhkhhhdkk
hkkdk ok hk
Ak kkod ko
khhkhhdhkk
hhhhhhkd
s ok ok ok
hhk kA
LR A LSS
Aokt ok
dhdhdddd

e At e " Yt e

*wk

140 deg.

4.75SE+00(
3.186E+00(
2.187E+00(
1.662E+00{
1.253E+00{
1.022E+00(
8.562E-01(
6.564E-01(
5.329E-01(
5.064E-01(

3.381E-01(
3.264E-01¢
2.606E-01(
2.426E-01(
1.7S0B-01(
1.441E-01 (
1.249E-01(
1.059E-01(
1.071E-01(
8.056E-02(

§.355E-02{
3.885E-02(
3,772E-02{
4.8S0E-02(
4.167E-02(
3.332E-02(
3.544E-02(
1.527E-02(
2.191E-02(
1.266E-02(

hhkhkhkhkhhkk (
Ak hkkhhk (
hkhkhkhhhh (
o o A o ok ok o (
hhddhhh (
ke e ok o (
kA hdd (
ke hkhhd (
hhwrddckdk (
hhhhkhkhdk (

1.272E-01)
1.044E-01)
8.569E-02)
7.506E-02)
6.55SE-02)
5.888E-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)
1.269B-02)
1.212E-02)
1.108E-02)
1.072E-02)
7 .490E-03)
8.590R-03)
6.610E-03)

hhkkhhkhkd
hdrkkkoddd
ekt k ok
hhhkkedk
kR
EE R E R 22 )
hhhkhhhh
khhhkhdhd
hhhhhhdk
hhhhhhhd

)
}
)
)
)
}
)
)
)
)



JAERI-M 94-011

<< 160(p,p'x) Ep = 16 MeV  >> *#*% pDDX (error} in [mb/MeVesr] *#+

Ep' (MeV) 150 deg.
3.0 -- 3.1 2.529E+00( 9.405E-02)
3.1 -- 3.2 2.863E+00{ 9.993E-02)
3.2 -- 3.3 2.991E+00( 1.022E-01}
3.3 -- 3.4 3.360E+00( 1.0B3E-0l1)
3.4 -- 3.5 3.264E+00( 1.066E-01)
3.5 -- 3.6 2.574E+00( 9.S503E-02)
3.6 -- 3.7 2.637E+00( 9.643E-02)
3.7 -- 3.8 5.270E+00{ 1.374E-01)
3.8 -- 3.9 7.888E+00( 1.663E-01)
3.9 -- 4.0 5.430E+00{ 1.374E-01)
4.0 -- 4.1 4.061E+00{ 1.193E-01)
4.1 -- 4.2 3,073E+00( 1.042E-01)
4.2 -- 4.3  2.424E+00( 9.276E-02)
4.3 -- 4.4 1.919E+00( 8,205E-02)
4.4 -- 4.5 1.410E+00( 7.045E-02)
4.5 -- 4.6  2.304E+00( 9.161E-02)
4.6 -- 4.7 S.657E+00( 1.442E-01)
4.7 -+ 4.8 S5.687E+00( 1.429E-01)
4.8 -~ 4.9 2,813E+00( 9.991E-02)
4.9 -- 5.0 1.848E+00( 8.091E-02)
5.0 -~ 5.1 1.285E+00( 6.745E-02)
5.1 -- 5.2 9.890E-01( 5.913E-02)
5.2 - 5.3 7.993E-01( 5.374E-02)
5.3 -- 5.4 7.153E-01( 5.057E-02)
5.4 -- 5.5 S.939E-01( 4,613E-02)
5.5 -~ 5.6 S5.782E-01( 4.530E-02)
5.6 -- 5.7 S.031E-01( 4.263E-02)
5.7 -- 5.8 4.678E-01( 4.071E-02)
5.8 -- 5.9 4.951E-01( 4.216E-02)
5.9 -- 6.0 4.045E-01{ 3.820E-02)
6.0 -- 6.1 1.070B+00( 6.327E-02)
6.1 -- 6.2 S.780E+00( 1.492E-01)
6.2 -- 6.3 1.0S1E+0l( 1.974E-01)
6.3 -- 6.4 8.444E+00( 1.744E-01)
6.4 -- 6.5 6.611E+00{ 1.524E-01}
6.5 -- 6.6 3.603E+00( 1.126E-01)
6.6 -- 6.7 2.083E+00( 8.612E-02})
6.7 -- 6.8 1.486E+00{( 7.299E-02)
6.8 -- 6.9 1.3S52E+00( 6.918E-02)
6.9 -~ 7.0 4.074E+00{ 1.219E-01)
7.0 -- 7.1 1.652E+01{ 2.438E-01)
7.1 -- 7.2 2.130E+01( 2.729E-01)
7.2 -- 7.3 1.177E+01{ 2.028E-01)
7.3 -- 7.4 S.632E+00( 1.405E-01)
7.4 -- 7.5 3.697E+00( 1.137E-01)
7.5 -- 7.6 2.522E+00( 9.431E-02)
7.6 == 7.7 1.928E+00( 8.228E-02)
7.7 -- 7.8 1.487E+00( 7.268E-02)
7.8 -- 7.9 1.231E+00{ 6.SS3E-02)
7.9 -- 8.0 1.012E+00{ 5.960E-02)



<< 160(p,p'x)

Ep'

O@meoPEDOEO MM
WoNanld wN + o

VWWOWWYVWWYWY OO
VOO WNFO

10.5
10.7
10.8
10.9

11.0

v
©WWWIWWW\OW

'
[

(MeV)

¢
0 M oo o oo mD
CWVWONOAASWN K

OCVWONAAND WNKH

- 10.1
- 10.2
- 10.3
- 10.4
- 10.5
- 10.6
- 10.7
- l0.8
- 10.9
- 1ll.u

- 1.1
- 11.2
- 11.3
- 11.4
= 11.5
- 11.6
- 11.7
- 11.8
- 11.9
- 12.0

- 12.1
- 12.2
- 12.3
- 12.4
- 12.5
- 12.6
- 12.7
- 12.8
- 12.9
- 13.0

JAERI-M 94-011

Ep = 16 MeV  >> #e«
150 deg.

9.0B6E-01( 5.701E-02)
6.B35E-01( 4.901E-02)
S5.B41E-01( 4.542E-02)
4.739E-01( 4.093E-02)
3.986E-01( 3.781E-02)
3.513E-01( 3.539E-02)
3.174E-01( 3.352E-02)
3.438E-01( 3,542E-02)
2.604E-01( 3,103E-02)
2.324E-01( 2.902E-02)

2.603E-01( 3.041E-02)
1.663E-01( 2,450E-02)
1.558E-01{ 2,383E-02)
1.726E-01{ 2.S06E-02)
1.278E-01( 2.129E-02)
1.354E-01( 2.197E-02)
1.170E-01( 2.024E-02)
1.211E-01{ 2.106E-02)
8.808E-02( 1,788E-02)
8.016E-02( 1.698E-02)

1.044E-01( 1,919E-02)
7.635E-02( 1.679E-03)
8.146E-02( 1.742E-02)
8.086E-02( 1.757E-02)
1.056E-01( 1.980E-02)
7.657E-02( 1.693E-02)
9.818E-02( 1.905E-02)
1.103E-01( 2.051E-02)
1.204E-01{ 2.138E-02)
1.012E-01( 1.945E-02)

7.346E-02( 1.654E-02)
8.248E-62( 1.742E-02)
9.581E-02( 1.877E-02)
8.598E-02( 1.811E-02)
6.986E-02( 1.622E-02)
1.194E-01( 2.137E-02)
1.264E-01( 2.153E-02)
1.359E-01( 2.256E-02)
2.006E-01( 2.737E-02)
2.235E-01( 2,929E-02)

2.608E-01( 3.093E-02)
2.724E-01( 3.178E-02)
5.511E-01( 4.591E-02)
5.674E+00( 1.542E-01)
3.699E+01( 4.51SE-01)
5.269E+01( 5.257E-01)
2.607E+01( 3.318E-01)
1.261E+01( 2.228E-01)
7.50SE+00( 1.706E-01)
4.902E+00( 1.380E-01)

DDX (erxor) in [mb/MeVesr]
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<< 160(p,p'x)

Ep'

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

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
16.4
16.S
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
- l4.0

- 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.S
- 15.6
- 15.7
- 15.8
- 15.8
- 16.0

- 16.1
- 16.2
- 16.3
- 16.4
- 16.5
- 16.6
- 16.7
- 16.8
- 16.9
- 17.0
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Ep = 16 MeV  >> #e¢

150 deg.

3.801E+00{
2.875E+00(
2.237E+00(
1.827E+00({
1.476E+00(
1.347E+00(
9.88SE-01(
9.835E-01(
6.7SSE-01 (
5.8SSE-01 (

S.062E-01(
4.403E-01 (
3.533B-01(
2.818E-01(
2.904E-01(
1.520E-01(
1.803B-01(
1.301E-01(
9.006E-02(
1.,111E-01{

1.012E-02(
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(

L2 R 222 TS
LA 3 222}
13222222
LI 22222

(22232224
dkkkkk Rk
L2 2T 23
khdkkdhdkk
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{
{
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{
{
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(
(

dhkkdkkdk

1.204E-01})
1.046E-01)
9.196E-02})
8.298E-02)
?.420E-02})
7.119E-02)
6.093E-02)
6.063E-02)
5.024E-02)
4.714E-02)

4.361E-02)
4.03SE-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)
8.940E-03)

thkhkkAE )
L2222 2223 )
dhkhkkek )
thkadahd )
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thkkkukd )
khkhkkdrd )
ShhhkARE )
khkkdkads )
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DDX (error)

— 52 _—

in [mb/Mevesr]
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Appendix 3 Differential cross sections and analyzing powers of the clastic and inelastic
scattering in the p + 160 interaction at 14 MeV.

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

angle(C.M.) do/d0mb/sr) error (mb/sr) Ay error
26.5 4.076e+2 2.579e+} -2.410e-2 2.70e-3
31.8 2.565e+2 l.623e+l -1.527e-1 9.90e-3
42.3 7.183e+l 4.549e+0 ~-2.436e-1 1.62e-2
52.8 l.68le+l 1.073e+0 -9.422e-1 6.17e-2
63.1 2.196e+l 1.394e+0 -3.341le-1 2.29e-2
73.4 3.894e+l 2.469e+0 1.71%e-1 1.25e-2
83.6 4.737etl 3.006e+0 3.6l4e-1 2.38e-2
93.6 4.502e+l 2.855et0 3.840e-1 2.5le-2
103.6 3.713e+l 2.356e+0 1.504e-1 1.20e-2
113.4 2.663etl 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 1.702et+l 1.086e+0 -6.486e-1 4.34e-2
142.3 1.77%e+1 1.130et0 2.070e-1 1.57a-2
151.8 2.065¢etl 1.318e+0 8.735e-1 5.6le-2

Table A-3-2. Differential cross sections and analyzing powers of inelastic proton scattering to
0*(6.049MeV)+37(6.130MeV) for 14MeV

angle(C.M.) do/XYrnb/sr) error (mb/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 9.354et+0 5.96e-1 1l.224e-1 1.37e-2
64.3 8.694e+0 5.55e-1 1.219e-1 1.44e-2
74.6 7 .714e+0 4.93e-1 9.530e-2 1.52e-2
84.9 6.775e+0 4.36e-1 7.060e-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 -1.40Qe-1 2.14e-2
114.6 5.509e+0 3.56e-1 -2.763e-1 2.71e-2
124.3 5.834e+0 3.76e-1 -2.646e-1 2.55e-2
133.8 5.899%e+0 3.7%e-1 -2.002e-1 2.24e-2
143.2 6.219e+0 3.99%e-1 -8.640e-2 1l.67e-2
152.5 £.221et0 3.98e-1 1.800e-2 1l.47e-2
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Table A-3-3. Differential cross sections and analyzing powers of inelastic proton scattering o

2%(6.919MeV) for 14MeV

angle(C.M.) do/dUrb/sr) exror (mb/sr) Ay 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 1l.85e-1 -2.400e-1 3.66e-2
64.5 2.107e+0 l.43e-1 -2.088e-1 4.08e-2
74 .9 1.431et0 1.03e-1 -2.420e-2 5.26e-2
85.2 1.009e+0 8.10e-2 -7.900e-3 7.35e-2
95.2 8.236e-1 6.93e-2 -1.758e-1 8.49e-2
105.2 8.260e-1 8.10e-2 -5.836e-1 1.355e-1
114.9 1.027e+0 9.20e-2 -5.189%e-1 1.132e-1
124.5 1.136e+0 g.40e-2 -5.032e-1 9.72e-2
134.0 1.277e+0 1.00e-1 -4.982e-1 8.39%e-2
143.4 1.546e+0 1l.14e-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/dnb/sr) error (mb/sr) Ay error
32.7 5.786et0 3.69%9e-1 3.570e-2 1.33e-2
43 .4 6.800et0 4.36e-1 -4 .800e-2 1.58e-2
54.1 6.384e+0 4.09e-1 -1.068e-1 1.6%e-2
64.6 5.233e+0 3.36e-1 -1l.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 5.959e-1 4.47e-2
115.0 3.765e+0 2.48e-1 5.14%e-1 4.03e-2
124.6 3.967e+0 2.60e-1 4.827e-1 3.8le-2
134.1 3.844e+0 2.52e-1 4.903e-1 3.90e-2
143.4 3.547et+0 2.32e-1 5.088e-1 3.99e-2
152.7 3.380e+0 2.21le-1 4.933e-1 3.88e-2
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Appendix 4 Differential cross sections and analyzing powers of the elastic and inelastic
scattering in the p + 160 interaction at 16 McV.

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

angle(C.M.) do/Xxrmb/sr) error(mb/sr) Ay error
26.5 4.293e+2 2.717e+l -l.46l1e-1 9.90e-3
3l1.8 2.6lle+2 1.653e+l -2.403e-1 1.59e-2
42.3 6.103e+l 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+l 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+1 3.326e+0 -1.432e-1 1.l4e-2
93.6 3.675e+l 2.332e+0 -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 3.91e-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+] 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/d)nmb/sr) error(mb/sr) Ay error
32.3 1.266e+]1 8.05e-1 -1.08%e-1 1.34e-2
43.0 1.185e+1 7.54e-1 -1.48le-1 1.49e-2
53.6 1.153e+1 7.35e-1 -1.542e-1 1.63e-2
64.1 1.046e+1 6.67e-1 -1.629%e-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
94 .7 5.145e+0 3.33e-1 1.696e-1 2.3%e-2
104.6 4.6l6e+0 2.98e-1 7.350e-2 2.05e-2
114.4 4.803e+0 3.10e-1 -3.760e-2 2.09e-2
124.1 5.137e+0 3.28e-1 -1.54%e-1 1.72e-2
133.6 5.414e+0 3.45e-1 -1.522e-1 1.67e-2
143.0 5.846e+0 3.74e-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/dYnb/sr) error (mb/sr) Ay error
32.5 2.603e+0 1.75e-1 ~6.630e-2 3.5%e-2
43 .2 2.082e+0 1.39%e-1 ~1.392e-1 3.86e-2
53.8 1.637et0 1.13e-1 -1.11%e-1 4.85e-2
64.3 1l.418e+0 1.00e-1 ~1.131le-1 5.80e-2
74.6 1.42%e+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 -9.620e-2 5.90e-2
104.8 1.391et+0 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 1.41%e+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+0 1.06e-1 1.60%e-1 5.8le-2

Table A-4-4. Differential cross sections and analyzing powers of inelastic proton scattering to 1-

(7.1169MeV) for 16MeV

angle(C.M.) do/d)mb/sr) error (itb/sr) Ay error
32.5 2.751e+0 1.83e-1 l.643e-1 3.35%e-2
43.2 2.522e+0 1.67e-1 ~1.799%e-1 3.44e-2
53.8 2.423e+0 l.6le-1 -4.795e-1 4.68e-2
64.3 2.337e+0 1.56e-1 ~5.557e-1 5.44e-2
74 .7 2.066e+0 l.4le-1 ~4.808Be-1 5.58e-2
84.9 1.574e+0 l1.1le-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 1.0le-1 1.80le-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 3.099%e-1 2.96e-2
143.2 2.983e+0 1.95e-1 3.68le-1 3.41e-2
152.5 2.704e+0 1.78e-1 3.903e-1 3.70e-2
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