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1. Introduction

In interaction of fast neutrons with carbon, the contribution of the 2C(n,n")3a
reaction to nonelastic cross sections becomes dominant at neutron energies above 10
MeV. A more detailed study of the four-body breakup reaction, therefore, is important
for several applications such as estimation of radiation damage and 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 in more accurate calculations of neutron transport and kerma factors as well
as in an understanding of the reaction mechanism. Several measurements of the
12C(n,n")3a cross section have been made in the high incident energy range between 14
and 60 MeV [1,2,3]. However, there are only a few direct measurements of DDXs of
both emitted neutrons and a particles in the same incident energy range[4,5].

So far, some of the authors have studied neutron-induced reactions for lithium
isotopes [6] and several medium heavy nuclei [7] through experimental investigations of
proton-induced reactions, which may be similar to neutron-induced reactions in their
reaction mechanism. In the present work, this approach is also applied to investigation of
the 12C(n,n")3a reaction. DDXs and analyzing powers were measured of protons and o
particles emitted from the bombardment of 12C with 14 and 16 MeV polarized protons.
The measured spectra of proton and o particle were analyzed on the basis of the reaction
model in which simultaneous breakup process was taken into account. The aim of the
present work is to establish a reliable model to evaluate the 12C(n,n")3a or 12C(p,p")3c
breakup cross section.

2. Experimental procedure and data processing

The experiment was performed using a 16 MeV polarized proton beam from the
tandem Van de Graaff accelerator at Kyushu University. Before this experiment, double
differential proton emission cross sections for the 12C(p,p') reaction had been measured
with a 16 MeV unpolarized proton beam as a preliminary experiment. These experimental
procedures are almost the same as those reported elsewhere {6,7]. A AE-E counter
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telescope consisting of three silicon surface barrier detectors(E,: 20um, E3: 75um, Ej:
2000um) was employed to detect protons and o particles emitted with as low energy as
possible (Ep>1 MeV and Eq> 1.5 MeV). A target was a self-supporting foil of natural
carbon: its thickness was 0.116 mg/cm? for the polarized beam experiment and 0.524
mg/cm? for the unpolarized beam one. Beam polarization was monitored using a
polarimeter consisting of 4He gas target and two AE-E silicon detectors [8] at the down
stream of a scattering chamber.

In order to detect low energy a particles that cannot be measured with the AE-E
counter telescope system, the signals from E; detector were separately measured in case
of no signal from E; or E3 detector. Since the 20 um thick E; detector stops protons with
lower energy than 1.1 MeV, the events having upper than this energy should be due to a
particles stopped within the detector (it can stops ¢ particles up to about 4.3 MeV). At the
forward angle, however, the o particle spectrum was contaminated by the nucleus 2C
recoiled by the elastic and inelastic scattering; the contaminated part was excluded for

analysis of the o particle spectra.

3. Experimental results

Differential cross sections and analyzing powers for elastic scattering at 16 MeV are
shown together with the other experimental data [9] and those calculated using the optical
potential parameter by Nodvik et al.[10] in Fig.1. The present experimental data are
consistent with the other experimental data as can be seen in Fig.1. Numerical data of the
differential cross sections and analyzing powers are given in Appendix 1.

Figure 2 shows measured double differential proton and a particle emission cross
sections for 16 MeV. In Fig.2(b), the experimental data for unpolarized (histograms) and
polarized beams (solid circles) are compared and the consistency between both the data is
confirmed. The observed proton spectra exhibit a distinct continuum underlying the peak
structure corresponding to excited states of 12C. Two peaks observed in Fig.2(d)-(f)
correspond to the transition to the 9B(g.s.) and 9B(2.36MeV) via the 12C(p,a)°B
reaction. Under those peaks, there is a continuous component that is due to three a
breakup processes of our interest. Numerical data of the double differential cross sections
for protons and « particles are given in Appendices 2 and 3, respectively.
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Experimental analyzing powers of emitted protons and o particles at 16 MeV are
shown in Fig.3. There is a tendency that the analyzing power of o particles at low
energies becomes small and approaches to zero.

4. Theoretical analysis and discussion

Here the following analysis will be restricted to only the energy spectra of proton
and a particle and the analyzing power will not be mentioned.

Multiparticle breakup processes of 12C induced by proton or neutron are mainly
classified into the sequential breakup process via some intermediate states and the
simultaneous breakup process [3]. Here we consider the following simultaneous breakup
processes in analyzing the observed continuous spectra:

(@ 2C+p ->p+oa+8Be
o +0o
(i) 2C+p »>p+a+a+a

The processes (i) and (ii) are referred to as three-body simultaneous breakup (3BSB)
process and four-body simultaneous breakup (4BSB) process, respectively. In the 3BSB
process, the sequential decay of 8Be into two « particles occurs and finally three a
particles are generated as the reaction products.

The energy spectra of particles emitted in the simultaneous breakup process can be
calculated by using the phase space distribution pg(E;) derived on the basis of the
reaction kinematics [11] as follows:

—dfo_ 28 B0 R oy(Ey) 1
Edo. n K M pe(E, (D

where mp and kp, are the mass and the wave number of incident proton, respectively. le
is the square of the transition matrix element. For simplicity, we assume that [M? is an
adjustable parameter independent of the angle and outgoing energy. Namely, the shape of
energy spectrum is provided by the phase space distribution and the absolute value is
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determined by normalization to the experimental value under the assumption that there is
no other competing processes. In the present analysis, this adjustable parameter is
determined so as to reproduce reasonably the continuum component of the proton spectra
for 16 MeV. The same value is used as the normalization parameter in the calculation of
the a particle spectra.

The calculated 4BSB spectra for protons and « particles are shown by solid lines in
Fig.2. Since three o particles emitted in the breakup process cannot be distinguished each
other in the measurement using the present detector system, the right hand side of eq.(1)
is multiplied by a factor of three and the obtained o particle spectra are compared with the
experimental data. The calculated proton and a particle spectra show good agreement
with the experimental ones in shape and magnitude as shown in Fig.2. Therefore, the
4BSB process seems to be responsible for emissions of protons and a particles with low
outgoing energies. However, there is somewhat overestimation in the region around the
threshold energy of three « breakup in both those proton and o particle spectra.
Furthermore, we have applied the similar 4BSB calculations to the 12C(p,p")3a reaction
at 14 MeV. The result is shown in Fig.4. In the calculation, the square of the matrix
element [M? is multiplied by a factor of 1.9 to reproduce the experimental spectra. This
indicates that there is the incident energy dependence of IM? . Antolkovic' et al. [12] have
also reported the strong incident energy dependence of [M? (4BSB) in their analysis of
the 12C(n,n")3a reaction at 16-27 MeV.

According to the analysis by Antolkovic' et al.[12], the sequential decay process
involvingthen + o + 8Be:g_s_(or 8Bey.9) system is the dominant reaction mechanism and
the contribution of the 4BSB process is appreciably smaller than that of the 3BSB
process. To estimate the contribution of 3BSB in the 12C(p,p")3a reaction, therefore,
only the proton spectra for 16 MeV were calculated using the reaction model in which the
o-a final state interaction is taken into account in the sequential decay from the 8Be
ground state and the 2.9 MeV state. The absolute values for each component are
normalized so as to reproduce the experimental spectra. As shown in Fig.5, the
difference between the calculated 3BSB and 4BSB spectra appears obviously near the
threshold energy (5-6MeV), while both the spectra have similar shape in the low
outgoing energy region. From the fitting of spectra near the threshold energy, the
transition to 8Be ground state (dotted line) in 3BSB is found to be much smaller than that
to the 2.9 MeV excited state (dot-dashed line). Further calculation of 3BSB spectra for o
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emissions will be necessary to identify which process is dominant in the continuum
underlying the peak structure, 3BSB or 4BSB process.

5. Summary

The double differential proton and o particle emission cross sections were measured
for the 12C(p,p')3a reaction at 16 MeV. For the three or four-body simultaneous breakup
process, the measured energy spectra of protons and o particles were analyzed in terms
of the phase space model with the transition matrix element independent of the angle and
outgoing energy. The calculated 4BSB spectra of both protons and o particles reproduced
well the continuum observed in low outgoing energy region. Although the calculation on
the basis of 3BSB process can also provide good fitting to the proton spectra, especially
near the breakup threshold energy, the same analysis will be needed for the a particle
spectra. Further analysis of the experimental data including the analyzing power will be
required to enhance understanding of the p + 12C breakup reaction mechanism.
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breakup (4BSB) process (see text).

at 16 MeV.

The measured angles are 30°, 80°, and 130°.
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Appendices:

Appendix 1 Differential cross sections and analyzing powers of the
12¢(p,py) and (p,p') scattering at 16 MeV. Numerical data
and figures.

Appendix 2 Double differential cross sections of the 12C(p,p'x) reaction
at 16 MeV. Numerical data and figures.

Appendix 3 Double differential cross sections of the 12C(p,ux) reaction

at 16 MeV. Numerical data and figures.
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Appendix 1 Differential cross sections and analyzing powers
of the 12¢(p,py) and (p,p') scattering at 16 MeV.

1. 12C ground (0*)

Angle(CM) do/dQ(mb/sr) error(mb/sr) Ay error
21.65 5.552e+2 7.49e-1 -1.458e-1 2.48e-3
32.41 2.911et2 5.6le-1 -2.911e-1 3.49%e-3
43.10 1.255e+2 2.4le-1 -4.958e-1 3.48e-3
53.69 4.044e+l 1.09e-1 -7.614e-1 4.85e-3
64.17 1.301le+tl 4.76e-2 -5.074e-1 7.0le-3
74.53 1.344e+l 4.91e-2 4.354e-1 4.96e-3
84.74 2.180e+l 6.28e-2 3.517e-1 3.99e-3
94.82 2.862etl 6.35e-2 1.250e-1 3.90e-3

104.74 3.127e+l 7.00e-2 -5.250e-2 3.53e-3
114.53 2.825e+tl 7.17e-2 -1.824e-1 3.84e-3
124 .17 2.188et+l 5.94e-2 -2.223e-1 4.05e-3
133.69 1.515et+l 4.82e-2 -1.12]le-1 5.08e-3
143.10 1.048e+l 4.1le-2 2.838e-1 8.12e-3
152.41 8.988et+0 4.12e-2 7.687e-1 9.25e-3
161.65 1.013et+l 4.26e-2 7.59%e-1 7.47e-3

2. 12C 1st (4.439 MeV 2*)

Angle(CM) do/dQ(mb/sr) error(mb/sr) Ay error
21.97 4.146e+tl l.62e-1 -8.310e-2 7.19e-3
32.88 3.408e+l 1.32e-1 -1.337e-1 6.93e-3
43.70 2.635e+l 8.13e-2 -2.470e-1 5.33e-3
54.41 1.885e+l 6.07e-2 -3.473e-1 5.37e-3
64.99 1.304et+l 4.67e-2 -4.358e-1 6.83e-3
75.42 8.678e+0 3.70e-2 -3.525e-1 7.13e-3
85.68 6.186e+0 3.l6e-2 -1.009e-1 8.l15e-3
95.76 5.493e+0 2.80e-2 2.076e-1 8.76e-3

105.68 6.373et0 3.15e-2 3.234e-1 8.33e-3
115.42 7.853e+0 3.71e-2 2.59%4e-1 7.88e-3
124.99 9.679e+0 3.87e-2 2.398e-1 6.65e-3
134.41 l.167e+l 4.25e-2 1.978e-1 6.18e-3
143.70 1.336et+l 4.68e-2 1.76le-1 7.l6e-3
152.88 1.450etl 4.94e-2 1.697e-1 6.42e-3
161.97 1.569e+l 5.l4e-2 1.382e-1 5.44e-3
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3. 12C3rd (9.641 MeV 37)

Angle(CM) do/dQ(mb/sr) error(mb/sr) Ay error
22.80 5.84let+Q0 7.09e-2 9.910e-2 2.1%e-2
34.08 5.905e+0 6.08e-2 1.56%9e-1 1.75e-2
45.26 5.366et0 3.94e-2 2.072e-1 l.l6e-2
56.27 5.261e+0 3.38e-2 2.252e-1 9.80e-3
67.09 5.242e+0 3.07e-2 1.533e-1 1.03e-2
77.70 5.28le+0 3.06e-2 9.390e-2 8.94e-3
88.07 4.946e+0 3.05e-2 3.990e-2 9.50e-3
98.20 4.386e+0 2.68e-2 -3.460e~-2 1l.lle-2

108.07 3.866e+0 2.,73e-2 -5.790e-2 1l.12e-2
117.70 3.010e+t0 2.65e-2 -1.033e-1 1.3%e-2
127.09 2.357e+0  2.30e-2 -1.180e-1 1l.52e-2
136.27 1.982e+0 2.04e-2 -1.029e-1 1l.69e-2
145.26 1.575e+0 1.92e-2 -6.160e-2 2.44e-2
154.09 l.114e+Q0 1.94e-2 -9.940e-2 3.22e-2
162.80 9.219e-1 2.2le-2 5.610e-2 5.42e-2
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Appendix 2 Double differential cross sections of the 2C(p,p'x)
reaction at 16 MeV.

<< 12C(p,xp’) Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] == I-1

Ep' (MeV) 20 deq. 30 deqg. 40 deg.

1.0 -- 1.1 5.305E-01{ 1.939E-01) 1.306E+00{ 1.776E-01) 1.975E+00{ 1.055E-01)
1.1 -- 1.2 2.266E+00{ 2.287E-01) 3.176E+00( 2.171E-01) 3.179E+00{ 1.268E-01)
1.2 -- 1.3 4.933E+00{ 2.740E-01) 4.661E+00{ 2.437E-01) 3.970E+00{ 1.389E-01})
1.3 -- 1.4 4.552E+00{ 2.665E-01) 3.456E+00( 2.207E-01) 4.21SE+00( 1.424E-01)
1.4 -- 1.5 3.361E+00{ 2.446E-01) 3.286E+00( 2.164E-01) 4.390E+00( 1.447E-01}
1.5 -- 1.6 3.S09E+00{ 2.458E-01) 3.726E+00( 2.240E-01) 4.659E+00( 1.483E-01)
1.6 -- 1.7 3.526E+00( 2.448E-01) 3.674E+00( 2.221E-01) 4,725E+00( 1.450E-01)
1.7 -~ 1.8 3.713E+00{ 2.469E-01) 3.939E+00( 2.263E-01) 4.940E+00( 1.518E-01)
1.8 -- 1.9 3.708E+00{ 2.456E-01) 4.167E+00( 2.298E-01) 4.642E+00( 1.47SE-01)
1.9 -~ 2.0 3,931E+0G{ 2.484E-01) 4.351E+00( 2.325E-01) 4.919E+00( 1.512E-01)
2.0 -~ 2.1 4.279E+00( 2.535E-01) 4.214E+00( 2.292E-01} 4.759E+00( 1.489E-01)
2.1 -- 2.2 4.654E+00{ 2.589E-01) 4 _.226E+00( 2.288E-01) ,4.416E+00{ 1.439E-01)
2.2 -~ 2.3  4.337E+00{ 2.525E-01) 3.837E+00( 2.208E-01) 4.176E+00{ 1.402E-01)
2.3 -- 2.4 4.S81E+00( 2.SS9E-01) 4.044E+00( 2.241E-01) 4.292E+00{ 1.418E-01)
2.4 -- 2.5 4.189E+00( 2.482E-01}) 4.022E+00( 2.230E-01) 4.770E+00{ 1.484E-01)
2.5 -- 2.6 4.056E+00( 2.449E-01) 3.484E+00( 2.119E-01) 9.286E+00{ 2.018E-01)
2.6 -- 2.7 4.163E+00( 2.458E-01) 6.354E+00( 2.627E-01) 6.579E+00{ 1.716E-01)
2.7 -- 2.8 5.664E+00( 2.703E-01) 9.141E+00( 3.040E-01}) 3.344E+00( 1.265E-01)
2.8 -- 2.9 8.826E+00( 3.168E-01) 2.991E+00{ 1.994E-01) 3.219E+00( 1.242E-01}
2.9 -~ 3.0 3.193E+00( 2.244E-01) 2.908E+00( 1.969E-01) 3.306E+00( 1.255E-01)
3.0 -- 3.1 3.702E+00( 2.331E-01) 3.497E+00( 2.086E-01) 3.640E+00( 1.308E-01)
3.1 -- .3.2 3,315E+00( 2.247E-01) 2.784E+00( 1.928E-01) 3.172E+00( 1.230E-01})
3.2 -- 3.3 3.219E+00{ 2.219E-01) 2.914E+00( 1.949E-01) 3.077E+00{ 1.212E-01)
3.3 -- 3.4 2.861E+00( 2.137E-01) 2.585E+00( 1.869E-01) 3.105E+00( 1.215E-01)
3.4 -- 3.5 3.189E+00( 2.195E-01) 2.958E+00( 1.946E-01) 3.513E+00( 1.282E-01}
3.5 -- 3.6 2.789E+00( 2.104E-01) 3.135E+00( 1.979E-01) 3.431E+00{ 1.267E-01)
3.6 -- 3.7 3.S34E+00( 2.247E-01) 3.563E+00( 2.063E-01) 2.890E+00( 1.174E-01)
3.7 -- 3.8 3.905E+00{ 2.311E-01) 3.032E+00( 1.945E-01) 2.556E+00{ 1.112E-01)
3.8 -- 3.9 3.666E+00( 2.258E-01) 2.791E+00( 1.887E-01) 2.476E+00{( 1.09SE-01)
3.9 -- 4.0 3.154E+00( 2.154E-01) 2.706E+00( 1.866E-01) 2.478E+00( 1.09SE-01)
4.0 -- 4.1 3.109E+00( 2.144E-01) 2.420E+00( 1.799E-01) 2.405E+00( 1.082E-01)
4.1 -- 4.2 2.915E+00( 2.103E-01) 2.592E+00( 1.839E-01) 2.528E+00( 1.105E-01)
4.2 -- 4.3 2.656E+00{ 2.053E-01) 2.497E+00( 1.492E-01) 2.432E+00( 1.087E-01)
4.3 -- 4.4 3.029E+00{ 2.131E-01) 2.630E+00( 1.520E-01} 3.231E+00( 1.230E-01)
4.4 -- 4.5 3.370E+00( 2.200E-01) 3.168E+00( 1.628E-01) 3.301E+00{ 1.242E-01)
4.5 -- 4.6 3.473E+00( 2.221E-01) 3.887E+00( 1.761E-01) 3.290E+00( 1.240E-01)
4.6 -- 4.7 4.468E+00{ 2.409E-01} 4.239E+00( 1.823E-01) 2.846E+00( 1.164E-01)
4.7 -- 4.8 4.648E+00( 2.442E-01) 3.245E+00( 1.642E-01) 2.518E+00( 1.104E-01)
4.8 -- 4.9  4.304E+00{ 2.379E-01) 2.957E+00( 1.586E-01) 2.291E+00( 1.060E-01)
4.9 -- 5.0 3.320E+00( 2.19CE-0l) 2.531E+00( 1.499E-01) 2.297E+00( 1.062E-01)
5.0 -~ 5.1  3,284E+00( 2.183E-0l) 2.476E+00( 1.488E-01) 2.226E+00( 1.048E-01)
S.1 -- 5.2 2.873E+00{ 2.098E-01) 2.263E+00( 1.442E-01) 2.466E+00( 1.094E-01)
5.2 -- 5.3  2.584E+00( 2.037E-01) 2.776E+00( 1.SS0E-01) 2.499E+00{ 1.100E-01)
5.3 -- 5.4 2.796E+00{ 2.082E-01) 2.459E+00( 1.484E-01) 2.904E+00( 1.174E-01)
5.4 -- 5.5 3.257E+00{ 2.177E-01) 2.637E+00( 1.521E-01) 3.633E+00{ 1.296E-01)
5.5 -- 5.6 3.169E+00( 2.159E-01) 3.185E+00( 1.631E-01) 6.261E+00{ 1.664E-01)
S.6 -- 5.7  3.244E+00{ 2.174E-01) 4.677E+00( 1.897E-01) 1.961E+01{ 2.882E-01)
5.7 -- 5.8 4.290E+00( 2.377E-01) 9.139E+00{ 2.532E-01) 2.950E+01( 3.522E-01)
5.8 -- 5.9  6.314E+00( 2.72SE-01) 2.514E+01{( 4.062E-0l) 7.701E+00{ 1.83SE-01)
5.9 -- 6.0 1.908E+01( 4.318E-01) 2,397E+01( 3.970E-01) 1.660E+00{ 9.288E-02)



JAERI-M 92-029

<< 12C(p xp’) Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] “**
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20 deg.
3.564E+01{ 5.762E-01)
1.001E+01{ 3.267E-01)
2.235E+00( 1.960E-01)
1.447E+00( 1.77SE-01)
1.038E+00( 1.670E-01)
7.7S8E-01{ 1.600E-01)
4.955E-01( 1.521E-01)
5.440E-01{ 1.53SE-01)
7.153E-01( 1.583E-01)
8.686E-01( 1.625E-01)
5.348E-01( 1.532E-01)
2.941E-01{ 1.461E-01)
3,665E-01( 1.483E-01)
3.563E-01( 1.480E-01)
4.197E-01{ 1.499E-01)
1.417E-01( 1.415E-01)
5.742E-01( 1.S43E-01)
5.808E-01{ 1.545E-01)
4.546E-01( 1.S09E-01}
8.018E-01( 1.607E-01)
2.869E+00( 2.097E-01)
3.884E+00( 2.300E-01)
1.520E+00( 1.792E-01)
7.250E-01{ 1.586E-01)
4.102E-01{ 1.496E-01)
4.625E-01( 1.S11E-01)
1.577E+00( 1.806E-01)
1.619E+00( 1.817E-01}
1.177E+00( 1.706E-01)
1.018E+00( 1.665E-01)
4.S07E-01( 1.S08E-01)
1.406E-01( 1.41SE-01)
2.142E-01{ 1.437E-01)
6.397E-01( 1.562E-01)
9.289E-01( 1.641E-01)
6.718E-01( 1.S71E-01)
1.375E+00( 1.757E-01)
2.520E+00( 2.023E-01)
4.645E-01( 1.S12E-01)
7.312E-01{ 1.588E-01)
1.392E+00( 1.761E-01)
1.436E+00( 1.772E-01)
1.694E+00( 1.835E-01)
2.351E+00( 1.986E-01)
2.10SE+00( 1.931E-01)
2.538E+00( 2.027E-01)
2.638E+00( 2.049E-01)
3.274E+00( 2.181E-01)
3.326E+00{ 2.192E-01)
4.S07E+00( 2.417E-01)

30 deg.

4.412E+00(
1.523E+00(
9.449E-01(
6.922E-01(
4.145E-01(
3.381E-01(
3.728E-01(
5.728E-01(
6.720E-01(
3.9S5E-01(

2.816E-01(
3.204E-01(
3.507E-01(
2.689E-01(
2.192E-01(
3.284E-01(
3.623E-01(
4.297E-01(
1.139E+00(
2.91SE+00(

1.518E+00(
6.929E-01 (
2.185E-01(
4.473E-0L(
5.803E-01(
8.348E-0L(
9.533E-01(
6.788E-01 (
5.686E-01 (
2,772E-01(

2.936E-01(
4.652E-01(
6.946E-01(
4.869E-01(
3.781E-01(
1.442E+00¢(
1.543E+00(
7.49S5E-01(
1.154E+00(
1.257E+00(

1.491E+00(
2.110E+00(
2.212E+00(
2.548E+00(
2.781E+00(
3.185E+00{
3.520E+00{
4.572E+00(
6.131E+00(
1.082E+01 {

1.853E-01}
1.270E-01)
1.117E-01)
1.043E-01)
9.555E-02)
9.300E-02)
9.416E-02)
1.006E-01)
1.037E-01)
9.492E-02)

9.106E-02)
9.239E-02)
9.342E-02)
9.062E-02)
8.887E-02)
9.267E-02)
9.381E-02)
9.605E-02)
1.170E-01)
1.578E-01)

1.268E-01)
1.043E-01)
8.885E-02)
9.663E-02)
1.009E-01)
1.085E-01)
1.119E-01)
1.039E-01)
1.00SE-01)
9.432E-02)

9.148E-02)
9.722E-02)
1.044E-01)
9.792E-02)
9.435E-02)
1.249E-01)
1.275E-01)
1.060E-01)
1.174E-01)
1.202E-01)

1.262E-01)
1.408E-01)
1.431E-01)
1.503E-01)
1.551E-01)
1.631E-01)
1.695E-01)
1.880E-01)
2.125E-01)
2.733E-01)

40 deg.

1.119E+00(
7.261E-01(
6.317E-01 ¢
4.702E-01(
5.010E-01{(
5.719E-01¢{
6.449E-01(
4.531E-01(
2.380E-01(
3.872E-01(

2.758E-01¢{
3.001E-01¢
3.479E-01(
3.145E-0L(
3.113E-01(
3.909E-01(
8.364E-01(
2.494E+00(
1.347E+00(
7.601E-01(

3.746E-01(
4.408E-01(
6.280E-01 (
6.798E-01(
8.549E-01 (
7.400E-01(
9.210E-01(
1.249E+00(
3.853E+00(
9.251E+00(

1.151E+01¢{
1,0S8E+01 {
5.533E+00(
1.632E+00¢(
1.896E+00(
9.015E-01 (
6.764E-01
9.442E-01¢(
9.540E-01¢{
1.317E+00¢(

1.293E+00¢{
1.533E+00¢{
1.596E+00¢{
1.954E+00(
2.358E+00 (
3.050E+00{
3.922E+00¢{
6.294E+00(
2.706E+0) (
1.418E+02(

7.989E-02)
6.893E-02)
6.603E-02)
6.075E-02)
6.179E-02)
6.413E-02)
6.645E-02)
6.016E-02)
5.223E-02,
5.78SE-02)

5.371E-02)
5.464E-02)
5.642E-02)
5.S518E-02)
5.506E-02)
5.798E-02)
7.218E-02)
1.099E-01)
8.559E-02)
6.995E-02)

5.740E-02)
5.974E-02)
6.592E-02)
6.753E-02)
7.271E-02)
6.935E-02)
7.457E-02)
8.320E-02)
1.331E-01)
2.003E-01)

2.22SE-01)
2.136E-01)
1.571E-01)
9.225E-02)
9.801E-02)
7.402E-02)
6.742E-02)
7.S21E-02)
7 .S48E-02)
8.487E-02)

8.429E-02)
9.000E-02)
9.142E-02)
9.923E-02)
1.073E-01)
1.200E-01)
1.342E-01)
1.669E-01)
3.376E-01)
7.679E-01)



JAERI-M 92-029

<< 12C(p,xp') Ep=16MeV >>*** DDX (error) in[mb/MeV/isr] ***

Ep'

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
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

(MeV)

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

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

20 deg.

6.061E+00(
8.937E+00(
3.453E+01¢
2.356E+02¢(
L1.762E+02(
4.109E+00{
3.085E-01(
1.605E-01¢
3.233E-01(
5.449E-01(

4.993E-01(
1.096E+00(
6.109E-01(
5.329E-01(
3.545E-01(
4.340E-01(
4.687E-01(
6.296E-01(
5.578E-01(
9.380E-01¢(

5.314E-01(
5.853E-01(
8.753E-01(
5.478E-01(
8.764E-01(
9.148E-01{
1.421E+00¢{
3.070E+00(
1.536E+01(
2.442E+0L1¢(

1.576E+01{(
3.298E+00(
1.28SE+00(
3.653E+00(
1.195E+01(
1.467E+01(
1.541E+01(
2.084E+01¢{
2.038E+01(
2.485E+01(

2.725E+01(
3.297E+01(
3.694E+0L(
4.593E+0L(
6.143E+01(
9.224E+0L (
2.554E+02(
2.173E+03(
3.220E+03(
2.325E+02(

2.685E-01})
3.120E-01)
5.677E-01)
1.445E+00)
1.252E+00)
2.343E-01)
1.467E-01)
1.422E-01)
1.471E-01)
1.536E-01)

1.523E-01)
1.686E-01)
1.555E-01)
1.533E-01)
1.481E-01)
1.504E-01)
1.515SE-01)
1.561E-01)
1.540E-01)
1.645E-01)

1.533E-01)
1.548E-01)
1.629E-01)
1.538E-01)
1.629E-01)
1.639E-01)
1.770E-01)
2.141E-01)
3.922E-01)
4.832E-01)

3.967E-01)
2.187E-01)
1.736E-01)
2.257E-01)
3.520E-01)
3.844E-01)
3.928E-01)
4.494E-01)
4.449E-01)
4.871E-01)

5.083E-01)
5.555E-01)
5.862E-01)
6.500E-01)
7.475E-01)
9.108E-01)
1.50SE+00)
4.373E+00)
5.321E+00)
1.436E+00)

30 deg.

2.903E+01(
1.346E+02(
1.7SSE+02(
1.551E+0L{
2.350E+00¢(
6.199E+00 ¢
1.201E+01(
1.333E+01(
9.257E+00{
3.025E+00(

7.370E-01(
4.060E-0L(
2.263E-01¢(
2.866E-01(
2.964E-01(
3.652E-01(
3.60SE-01{
3.860E-01{
3.650E-01{
4.207E-01(

2.792E-01{
3.754E-01(
4.306E-01(
3.388E-01({
5.201E-01(
8.135E-01(
1.489E+00(
2.044E+00¢{
1.202E+00(
9.810E-01¢{

1.582E+00{
3.414E+00¢(
6.875E+00(
9.110E+00(
1.036E+01(
1.295E+01 (
1.371E+01¢
1.532E+01{
1.846E+0L1(
2.092E+01(

2.559E+01 (
3,154E+01(
4.429E+01(
7.712E+01(
2.217E+02(
1.032E+03(
1.425E+03(
1.498E+02(
8.402E+00(
3.447E+00{

4.353E-01)
9.248E-01)
1.055E+00)
3.228E-01)
1.461E-01)
2.136E-01)
2.976E-01)
3.009E-01)
2.547E-01)
1.600E-01)

1.057E-01)
9.532E-02;
8.918E-02)
9.1238E-02)
9.163E-02)
9.397E-02)
9.381E-02)
9.467E-02)
9.397E-02)
9.582E-02}

9.105E-02)
9.433E-02)
9.616E-02)
9.310E-02)
9.905E-02)
1.080E-01)
1.262E-01)
1.394E-01)
1.188E-01}
1.128E-01)

1.28SE-01)
1.67SE-01)
2.233E-01)
2.529E-01)
2.680E-01)
2.970E-01)
3.049E-01)
3.212E-01)
3.506E-01)
3.720E-01)

4.097E-01)
4.532E-01)
5.346E-01)
7.019E-01)
1.185E+00)
2.552E+00)
2.999E+00)
9.751E-01)
2.440E-01)
1.682E-01)

40 deg.

9.894E+0L {
3.897E+00(
8.594E-01(
5.347E-01(
4.754E-01(
5.498E-01(
5.353E-0L(
6.062E-01(
3.523E-01(
1.783E-01(

«.031E-01¢
1.784E-01(
2.283E-01(
2.871E-01¢{
2.246E-01(
1.769E-01(
1.936E-01(
1.696E-01(
1.640E-01(
1.849E-0L

2.128E-01(
2.243E-01(
2.314E-01¢(
4.120E-01(
7.472E-01(
6.595E-01(
2.712E-01(
3.03SE-01(
4.330E-01(
1.287E+00¢

2.785E+00(
2.846E+00(
3.423E+00(
4.628E+00(
5.204E+00(
6.496E+00(
6.742E+00(
8.134E+00(
1.011E+01(
1.311E+01({

1.813E+01(
3.707E+01(
2.373E+02(
7.196E+02(
2.134E+02(
1.163E+01(
3.015E+00(
1.806E+00(
1.299E+00(
9.170E-01(

6.419E-01)
1.338E-01)
7.284E-02)
6.292E-02)
6.094E-02)
6.342E-02)
6.294E-02)
6.524E-02)
5.660E-02)
4.982E-02)

5.084E-02)
4.982E-02)
5.186E-02)
5.416E-02)
5.171E-02)
4.976E-02)
5.045E-02)
4.946E-02)
4.922E-02)
5.010E-02}

5.124E-02)
5.170E-02)
5.199E-02)
5.875E-02)
6.959E-02)
6.692E-02)
5.356E-02)
5.479E-02)
5.949E-02)
8.416E-02)

1.153E-01)
1.164E-01)
1.263E-01)
1.447E-01)
1.527E-01)
1.694E-01)
1.723E-01)
1.884E-01)
2.090E-01)
2.369E-01)

2.774E-01)
3.943E-01)
9.928E-01)
1.728E+00)
9.416E-01)
2.235E-01)
1.194E-01)
9.610E-02)
8.444E-02)
7 .449E-02)



JAERI-M 92—029

<< 12C(p,xp" Ep =16 MeV >>*** DDX (error) in[mb/MeV/sr] *** -4
Ep' (MeV) 20 deg. 30 deg. 40 deg.
16.0 -- 16.1 6.327E+00( 2.730E-0l) 1.SL3E+00( 1.268E-0l1) 6.298E-01( 6.601E-02)
16.1 -- 16.2 1.805E+00( 1.864E-Ol) 1.048E+00{ 1.147E-0l1) 4.60SE-01{ 6.046E-02)
16.2 -- 16.3 6.594E-0l{ 1.572E-01) 7.453E-01( 1.061E-0l) 3.621E-0l{ 5.699E-02)
16.3 -- 16.4 4.420E-0l{ 1.510E-01) 4.829E-01( 9.795E-02) 3.459E-OLl( 5.640E-02)
16.4 -- 16.5 1.576E-0L( 1.425E-01) 3.355E-01{( 9.309E-02)  2.084E-0l( 5.110E-02)
16.5 -- 16.6 0.000E+00( 0.000E+00) 1.443E-01{ 8.637E-02) 1.485E-Ol{ 4.860E-02)
16.6 -- 16.7 0.000E+00( 0.000E+00)  1.134E-01( 8.524E-02) 9.419E-02( 4.623E-02)
16.7 -- 16.8 0.000E+00( 0.000E+00) 0.000E+00( 0.000E+00) 5.891E-02( 4.462E-02)
16.9 -- 16.9 0.000E+00( 0.000E+00) 2.200E-02( 8.180E-02) 3.968E-02( 4.372E-02)
16.9 -- 17.0 0.000E+00( 0.000E+0Q0) 0.000E+00( 0.000E+00) 5.804E-03{ 4.209E-02)



JAERI-M 92--029

<< 12C(p,xp") Ep =16 MeV >>"** DDX (error) in{mb/MeV/sr] *** -1
Ep' (MeV) 50 deg. 60 deg. 70 deg.
1.0 -- 1.1 1.480E+00{ 5.340E-02) 9.318E-01( 4.099E-02) 7.765E-01( 3.776E-02)
1.1 -- 1.2 1.912E+00{ 5.97SE-02) 1.462E+00( S5.068E-02) 1.186E+00( 4.594E-02)
1.2 -- 1.3 3.003E+00{( 7.345E-02) 2.757E+00( 6.885E-02) 2.777E+00( 6.914E-02)
1.3 -- 1.4 3.350E+00{ 7.727E-02) 3.277E+00( 7.491E-02) 3.358E+00( 7.586E-02)
1.4 -- 1.5 3.536E+00( 7.923E-02) 3.484E+00( 7.718E-02) 4.00SE+00( 8.269E-02)
1.5 -- 1.6 3.776E+00{ 8.169E-02) 3.779E+00( 8.032E-02) 5.082E+00( 9.297E-02)
1.6 -~ 1.7 3.755E+00{ 8.143E-02) 3.756E+00( 8.006E-02) 7.130E+00( 1.099E-01)
1.7 -- 1.8 3.971E+00{ 8.359E-02) 3.689E+00( 7.935E-02) 8.748E+00( 1.216E-01})
1.8 -- 1.9 3.918E+00{ 8.302E-02) 3.481E+00( 7.710E-02) 6.949E+00( 1.085E-01)
1.9 -- 2,0 3.S89E+00( 7.959E-02) 3.234E+00( 7.435E-02) 4.292E+00( 8.550E-02)
2.0 -- 2.1 3.404E+00{ 7.758E-02) 3.112E+00( 7.295E-02) 5.510E+00{ 9.671E-02)
2.1 -- 2,2 3.490E+00{ 7.846E-02) 3.349E+00( 7.562E-02) 1.01SE+01( 1.309E-01)
2.2 -- 2.3 3.336E+00{ 7.677E-02) 7.688E+00( 1.140E-01) 3.435E+00( 7.659E-02)
2.3 -- 2.4 4.398E+00( 8.758E-02) 8.002E+00( 1.163E-01) 2.696E+00( 6.799E-02)
2.4 -+ 2.5 9.671E+CO{ 1.285E-0l) 2.988E+00( 7.146E-02) 2.515E+00{ 6.571E-02)
2.5 -- 2.6 4.039E+00( 8.400E-02) 2,816E+00( 6.939E-02) 2.718E+00( 6.823E-02)
2.6 -- 2.7 2.759E+00( 7.002E-02) 2.802E+00( 6.921E-02) 2.637E+00( 6.722E-02)
2.7 -- 2.8 2.837E+00( 7.091E-02) 2.771E+00( 6.882E-02) 2.428E+00( 6.454E-02)
2.8 -- 2.9 2.770E+00( 7.008E-02) 2.633E+00( 6.711E-02) 2.471E+00( 6.508E-02)
2.9 -- 3.0 2.838E+00( 7.085E-02) 2.650E+00( 6.731E-02) 2.80SE+00( 6.924E-02)
3.0 - 3.1 2.867E+00( 7.116E-02) 3.019E+00( 7.176E-02) 2,.894E+00( 7.031E-02)
3.1 -- 3.2 2.737E+00{ 6.958E-02) 2.842E+00( 6.964E-02) 2,.271E+00( 6.241E-02)
3.2 -- 3.3 2.750E+00( 6.970E-02) 2.853E+00( 6.977E-02) 1.794E+00( 5.S61E-02)
3.3 -- 3.4 2,903E+00( 7.149E-02) 2.356E+00( 6.349E-02) 1.796E+00( 5.563E-02)
3.4 -- 3.5 2.749E+00( 6.962E-02) 2.300E+00( 6.274E-02) 1.640E+00( S.321E-02)
3.5 -- 3.6 2.246E+00( 6.325E-02) 3.229E+00( 7.412E-02) 1.S42E+00( S5.164E-02)
3.6 -- 3.7 2.092E+00( 6.113E-02) S.317E+00( 9.486E-02) 1.897E+00{ S.710E-02)
3.7 -- 3.8 1.996E+00( S5.977E-02) 8.464E+00( 1.195E-01) 1.854E+00( S5.645E-02)
3.8 -- 3.9 1.946E+00( 5.900E-02) 9.371E+00( 1.257E-01) 2.022E+00( 5.889E-02)
3.9 -- 4.0 1.820E+00( S.718E-02) 7.07SE+00( 1.093E-01) 2.226E+00( 6.172E-02)
4.0 -~ 4.1 1.880E+00{ 5.805E-02) 4.246E+00( 8.484E-02) 2.162E+00( 6.084E-02)
4.1 -- 4.2 2.146E+00( 6.179E-02) 2.411E+00( 6.416E-02) 1.771E+00( S.518E-02)
4.2 -- 4.3 2.574E+00( 6.735E-02) 2.108E+00( 6.006E-02) 1.582E+00( S.223E-02)
4.3 -- 4.4 2.607E+00( 6.776E-02) 1.698E+00( S.404E-02) 1.365E+00( 4.861E-02)
4.4 -- 4.5 2.07SE+00( 6.081E-02}) 1.640E+00( 5.313E-02) 1.31SE+00( 4.77SE-02)
4.5 -- 4.6 1.833E+00( S.738E-02) 1.442E+00( 4.989E-02) 1.390E+00{ 4.90SE-02)
4.6 -- 4.7 1.820E+00( 5.718E-02) 1.413E+00( 4.940E-02) 1.508E+00( S5.104E-02)
4.7 -- 4.8 1.852E+00( 5.765E-02) 1.523E+00( S.124E-02) 1.783E+00{ S.S537E-02)
4.8 -- 4.9 1.748E+00( 5.611E-02) 1.67SE+00( S.368E-02) 2.117E+00( 6.021E-02)
4.9 -- 5.0 1.887E+00( 5.816E-02) 1.807E+00( S.S69E-02) 3.764E+00{ 7.995E-02)
5.0 -=- S.1 2.157E+00( 6.193E-02} 2.234E+00( 6.180E-02) 2.017E+01( 1.842E-01)
5.1 -- 5.2 2.239E+00( 6.304E-02) 3.159E+00{ 7.329E-02) 2.921E+01( 2.216E-01)
S.2 -~ 5.3 2.804E+00( 7.01SE-02) 1.066E+01{ 1.341E-01) 3.710E+00( 7.938E-02)
5.3 -~ 5.4 4.823E+00( 9.117E-02) 3.608E+01( 2.463E-01) 9.488E-01( 4.081E-02)
$.4 -- 5.5 1.456E+0l1{ 1.S70E-0l) 1.022E+01( 1.313E-01) 4.906E-01( 2.993E-02)
S.5 -- 5.6 3.03SE+01( 2.262E-01) 1.485E+00( 5.061E-02) 3.562E-01{ 2.589E-02)
5.6 -~ 5.7 1.024E+01( 1.319E-01) 6.758E-01( 3.469E-02) 2.817E-01( 2.335E-02)
5.7 -~ 5.8 1.665E+00( 5.486E-02) 4.467E-01( 2.861E-02) 2.330E-01( 2.152E-02)
5.8 -~ 5.9 9.947E-01( 4.341E-02) 3.508E-01( 2.S64E-02) 1.981E-01{ 2.012E-02)
$.9 -- 6.0 9.465E-0l( 4.247E-02) 2.394E-01( 2.169E-02) 1.719E-01( 1.899E-02)



JAERI-M 92-029

<< 12C(p,xp") Ep =16 MeV >>*** DDX (error) in[mb/MeV/sr] ***
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S0 deg.

.038E+00(
.620E+00(
.S87E+00(
9.709E+00 (
9.121E+00(
5.864E+00(
1.430E+00(
2.710BE-01(
1.997E-01(
1.803E-01¢{

LR S

1.593E-01(
1.337E-01¢(
1.343E-01(
1.897E-01(
8.652E-01(
2.260E+00(
6.576E-01(
3.486E-01(
1.997E-01(
1.752E-01(

1.499E-01(
1.562E-01(
4.504E-01(
3.230E-01¢(
2.835E-01(
2.226E-01(
1.051E-01(
1.331E-01(
2.006E-01(
1.254E-01(

1.213E-01(
4.936E-01(
1.621E+00(
6.885E-01(
3.869E-0L1(
4.144E-01(
4.920E-01(
5.309E-01(
6.882E-01(
8.417B-01{

9.771E-01(
1.138E+00(
1.517E+00¢{
2.144E+00¢(
3.242E+00(
8.922E+00(
6.953E+01(
1.009E+02 {
8.212E+00(
6.589E-01 (

4.
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1.
1.
1.
1.
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2
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6.
3.
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2.

2.
2.
3.
2.
2.
2.
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S.
3.
2.
3.

3.
3.

3.

4.

4.
4.
5.
6.

7.
1.
3.
4.
1.
3.

424E-02)
792E-02)
062E-01)
285E-01)
246E-01)
003E-01)
114E-02)
587E-02)
344E-02)
274E-02)

.195E-02)

094E-02)
097E-02)
308E-02)
083E-02)
331E-02)
631E-02)
827E-02)
344E-02)
255E-02)

158E-02)
183E-02)
115E-02)
750E-02)
627E-02)
425E-02)
976E-02)
092E-02)
347E-02)
061E-02)

044E-02)
229E-02)
418E-02)
702E-02)
939E-02)
017E-02)
225E-02)
325E-02)
701E-02)
034E-02)

307E-02)
610E-02)
255E-02)
17SE-02)
521E-02)
233E-01)
420E-01)
120E-01)
183E-01)
634E-02)

60 deg.

2.454E-01(
2.443E-01(
2.222E-01(
5.790E-01 {
2.822E-01{
1.221E-01(
1.122E-01(
9.714E-02(
1.005E-01(
6.89SE-02(

8.036E-02(
1.249E-01(
1.506E+00 (
2.48BE+00(
2.881E-01(
4.274E-01(
1.223E-01(
8.269E-02(
5.907E-02 (
6.075E-02(

2.524E-01(
3.758E-0L1(
1.924E-01{
1.998E-01(
6.755E-02(
1.119E-01(
7.722E-02¢(
5.727E-02(
7.693E-02(
1.902E-01(

1.499E+00¢(
6.216E-0L(
1.208E-0L(
9.029E-02(
1.226E-0L(
1.002E-01¢(
1.590E-0L(
1.713E8-01(
2.196E-01(
3.104E-01(

3.8338-01(
6.866E-01(
1.291E+00({
2.273E+01(
1.002E+02 (
8.402E+00(
2.4078-01¢(
1.683E-01(
1.258E-01(
8.288E-02(

2.192E-02)
2.188E-02)
2.101E-02}
3,226E-02)
2.329E-02)
1.654E-02)
1.603E-02)
1.522E-02)
1.540E-02)
1.357E-02)

1.426E-02)
1.668E-02)
5.096E-02)
6.516E-02)
2.350E-02)
2.804E-02)
1.655E-02)
1.440E-02)
1.295E-02)
1.306E-02)

2.219E-02)
2.645E-02)
1.979E-02)
2.010E-02)
1.349E-02)
1.601E-02)
1.408E-02)
1.283E-02)
1.406E-02)
1.969E-02)

5.084E-02)
3.335E-02)
1.647E-02)
1.484E-02)
1.657E-02)
1.539E-02)
1.831E-02)
1.887E-02)
2.091E-02)
2.428E-02)

2.668E-02)
3.495E-02)
4.729E-02)
1.955E-01)
4.102E-01)
1.191E-01)
2.174E-02)
1.874E-02)
1.673E-02)
1.441E-02)

II-2

70 deg.

1.462E-01(
5.0S1E-01(
2.865E-01(
9.152E-02(
9.019E-02(
7.748E-02(
7.495E-02(
3.610E-02(
8.519E-02(
6.641E-01(

2.937E+00(
4.516E-01(
3.527E-01(
1.031E-01(
3.922BE-02¢
6.576E-02(
2.433E-02(
4.908E-02(
3.580E-01(
2.225E-01(

2.144E-01(
1.408E-01(
6.009E-02(
5.570E-02(
3.438E-02(
5.195E-02¢(
4.110E-02(
2.799E-01(
1.433E+00(
2.005E-01¢(

4.958E-02(
7.943E-02(
7.607E-02¢(
1.126E-01¢(
9.128E-02(
1.130B-01¢{
1.776E-01(
2.193E-01¢(
3.419E-01¢(
1.108E+00(

3.233E+01¢(
5.100B+0L(
1.171E+00(
1.256E-01(
6.281E-02(
3.570E-02(
4.602E-02¢(
1.537E-0L(
1.368E-01(
2.461E-01(

1.782E-02)
3.034E-02)
2.352E-02)
1.503E-02)
1.495E-02)
1.422E-02)
1.407E-02)
1.152E-02)
1.467E-02)
3.446E-02)

7.073E-02)
2.882E-02)
2.577E-02)
1.566E-02)
1.17SE-02)
1.351E-02)
1.063E-02)
1.243E-02)
2.595E-02)
2.111E-02)

2.079E-02)
1.757E-02)
1.316E-02)
1.287E-02)
1.140E-02)
1.263E-02)
1.188E-02)
2.328E-02)
4.973E-02)
2.022E-02)

1.247E-02)
1.434E-02)
1.414E-02)
1.616E-02)
1.501E-02)
1.618E-02)
1.925E-02)
2.099E-02)
2.542E-02)
4.396E-02)

2.331E-01)
2.928E-01)
4.514E-02)
1.682E-02)
1.333E-02)
1.149E-02)
1.222E-02)
1.817E-02)
1.738E-02)
2.203E-02)



JAERI—M 92—-029

<< 12G(p,xp") Ep=16MeV >>*** DDX (error) in[mb/MeVisr] ***

Ep'

11.0
11.1
11.2
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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
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

{MeV)

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

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
14.9
14.9
15.0

15.1
15.2
15.3
15.4
15.5
15.6
15.7
15.8
15.9
16.0

50 deg.

3.904E-01(
2.962E-01(
2,857E-01(
4.249E-01¢{
3.391E-01(
3.449E-01(
1.226E-01(
1.096E-01(
7.129E-02(
1.092E-01(

1.146E-01(
9.189E-02(
3.937E-02(
4.248E-02(
4.098E-02(
4.098E-02(
3.744E-02(
1.602E-02(
5.035E-02(
5.961E-02(

1.306E-01(
2.106E-01(
1.371E-01(
6.626E-02(
5.052E-02(
1.043E-01(
2.546E-01(
5.732E-01{
5.939E-01(
7.735E-01(

1.004E+00(
1.214E+00(
1.494E+00(
1.676E+00(
2.085E+00(
2.840E+00
3.898E+00(
5.736E+00(
1.461E+01(
1.098E+02(

2.234E+02(
2.989E+01(
3.062E+00 (
1.293E+00(
5.669E-01 (
4.917E-01(
6.796E-0L (
3.716E-01(
1.890E-01 (
1.331E-01{

2.949E-02)
2.667E-02)
2.634E-02)
3.046E-02)
2.799E-02)
2,817E-02)
2.050E-02)
1.995E-02)
1,.827E-02)
1.994E-02)

2.017E-02)
1.920E-02)
1.674E-02)
1.690E-02)
1.682E-02)
1.682E-02)
1.665E-02)
1.553E-02)
1.728E-02)
1.773E-02)

2.082E-02)
2.383E-02)
2.108E-02)
1.804E-02)
1.729E-02)
1.973E-02)
2,533E-02)
3.430E-02)
3.495E-02)
3.890E-02)

4.359E-02)
4.746E-02)
5.217E-02)
5.503E-02)
6.095E-02)
7 .059E-02)
8.221E-02)
9.922E-02)
1.573E-01)
4.297E-01)

6.126E-01)
2.245E-01)
7.317E-02)
4.884E-02)
3.415E-02)
3.225E-02)
3.681E-02)
2.89SE-02)
2.306E-02)
2.092E-02)

60 deg.

2.095E-01(
1.788E-01{
3.408E-01(
8.218E-02{
3.357E-02(
7.792E-02{
5.819E-02(
4.336B-02(
7 .568E-02 (
8.513E-03(

3.034E-02(
1.161E-02(
1.006E-02(
0.000E+00{
1.479E-02(
1.690E-02(
2.529E-02(
5.313E-02(
8.255E-02(
3.038E-02¢(

3.342E-03(
8.488E-03(
3.335E-02¢(
1.693E-02(
2.496E-02(
4.878E-02(
4.517E-02(
8.532E-02 (
1.126E-01(
1.392E-01(

1.509E-01(
1.793E-01(
2.833E-01(
3.689E-01(
7.474E-01(
2.876E+00(
6.216E+01(
6.0B2E+01 {
2.246E+00(
2.669E+00{

4.582E+00(
2.068E-01(
1.518E-01(
2.355E-01(
2.418E-01 (
4_337E-01(
1.326E-01{
1.857E-02(
6.757E-03(
0.000E+00{(

2.050E-02)
1.920E-02)
2.531E-02)
1.437E-02)
1.117E-02)
1.412E-02)
1.289E-02)
1.189E-02)
1.398E-02)
9.100E-03)

1.093E-02)
9.381E-03)
9.242E-03)
0.000E+00)
9.662E-03)
9.843E-03)
1.053E-02)
1.256E-02)
1.439E-02)
1.093E-02)

8.610E-03)
9.098E-03)
1.116E-02)
9.847E-03)
1.0S1E-02)
1.226E-02)
1.202E-02)
1.4SSE-02)
1.605E-02)
1.739E-02)

1.794E-02)
1.922E-02)
2.333E-02)
2.623E-02)
3.638E-02)
6.998E-02)
3.232E-01)
3.197E-01)
6.197E-02)
6.745E-02)

8.8101-02)
2.039E-02)
1.798E-02)
2.154E-02)
2.178E-02)
2.823E-02)
1.706E-02)
9.986E-03)
8.937E-03)
0.000E+00)

-3

70 deg.

4.013E-02(
6.695E-02(
1.821E-02¢
1.921E-02(
8.852E-03(
3.264E-02(
1.725E-02(
9.065E-03 (
7.652E-03(
2,578E-02(

3.823E-03(
1.229E-02¢{
1.552E-02(
6.770E-02{
6.944E-02(
1.595E-02(
5.636E-03(
1.061E-02(
1.565E-02(
7.429E-03(

1.565E-02(
5.909E-02{
4.415E-02(
7.112E-02(
8.267E-02(
1.418E-01(
1.464E-01(
1.512E-01(
1.920E-01(
3.188E-01(

5.165E-01(
1.763E+00(
4.975E+01 (
8.019E+01 {
3.962E+00{
7 .085E-01 {
3.547B+00(
7 .550E+00(
2.752E-01(
2.598E-02(

1.539E-01{
2.032E-01(
1.328E-01{
1.129E-01(
1,758E-01(
5.859E-03(
3.894E-03¢(
6.571E-04 (
0.000E+00(
0.000E+00(

1.181E-02)
1.359E-02)
1.014E-02)
1.022E-02)
9.330E-03)
1.127E-02)
1.006E-02)
9.349E-03)
9.221E-03)
1.075E-02)

8.B66E-03)
9.634E-03)
9.911E-03)
1.363E-02)
1.374E-02)
9.948E-03)
9.036E-03)
9.487E-03)
9.923E-03)
9.201E-03)

9.923E-03)
1.309E-02)
1.210E-02)
1.384E-02)
1.453E-02)
1.762E-02)
1.783E-02)
1.806E-02)
1.986E-02)
2.465E-02)

3.065E-02)
5.506E-02)
2.891E-01)
3.670E-01)
8.201E-02)
3.552E-02)
7.764E-02)
1.129E-01)
2.311E-02)
1.076E-02)

1.818E-02)
2.033E-02)
1.718E-02)
1.618E-02)
1.917E-02)
9.057E-03)
8.873E-03)
8.561E-03)
0.000E+00)
0.000E+00)



JAERI-M 92-029

<< 12C(p,xp') Ep =16 MeV >>*** DDX (error) in[mb/MeV/sr] ***

Ep'

16.0
16.1
16.2
16.3
16.4
16.5
16.6
16.7
16.8
16.9

(MeV)

- 16.1
- 16.2
- 16.3
- 1l6.4
- 16.5
- 16.6
- 16.7
- 16.8
- 16.9
- 17.0

50 deg.

6.968E-02(
5.264E-02(
2.242E-02(
1.742E-02(
1.560E-02(
2.917E-02{
1.729E-02(
0.000E+00(
0.000E+00{
0.000E+00(

1.820E-02)
1.740E-02)
1.587E-02)
1.561E-02)
1.551E-02)
1.623E-02)
1.560E-02)
0.000E+00)
0.000E+00)
0.000E+00)

60 deg.

.000E+00({
.000E+00{
.000E+00 {
.000E+00(
.000E+00{
.000E+00(
.000E+00(
.000E+00 (
.000E+00{
.000E+00 (

0000000000

0.
0.
0.000E+00)
0.000E+00)
0.000E+00)
0.
o}
0
0

0.

000E+00)
000E+00)

000E+00)

.000E+00)
.000E+00)
.000E+00)

000E+00)

[=NeoNeNeoloNoNalaNeNa)

-4

70 deg.

.000E+00{ 0.000E+Q0)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00}
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)
.000E+00( 0.000E+00)



JAERI-M 92—029

<< 12C(pxp") Ep=16 MeV >>*** DDX (error) in[mb/MeV/sr] *** -1
Ep' (MeV) 80 deg. 90 deg. 100 deyg.
1.0 -~ 1.1 7.986E-01{ 3.918E-02) 8.651E-01( 4.122E-02) 8.423E-01( 4.090E-02)
1.1 -~ 1.2 1,233E+00( 4.7S54E-02) 1.435E+00( 5.149E-02) 1.356E+00( S.030E-02)
1.2 -~ 1.3 2.673E+00{ 6.837E-02) 2.661E+00( 6.860E-02) 2.509E+00( 6.679E-02)
1.3 -~ 1.4 3.151E+00( 7.398E-02) 2.888E+00( 7.129E-02) 2.700E+00( 6.912E-02)
1.4 -~ 1.5 3.239E+00( 7.496E-02) 2.800E+00{( 7.022E-02) 2.728E+00( 6.942E-02)
1.5 -~ 1.6 3.140E+00( 7.382E-02) 2.848E+00( 7.07SE-02) 3.911E+00( 8.247E-02)
1.6 -~ 1.7 2.989E+00( 7.20SE-02) 3.276E+00( 7.563E-02) 7.224E+00( 1.112E-01)
1.7 -~ 1.8 3.107E+00( 7.340E-02) 7.179E+00( 1.108E-0l}) 4.645E+00( 8.9S8E-02)
1.8 -~ 1.9 4.052E+00( 8.349E-02) 6.294E+00( 1.038E-0L) 2.623E+00( 6.802E-02)
1.9 -~ 2.0 9.622E+00( 1.277E-01) 2,797E+00( 7.002E-02) 2.457E+00( 6.590E-02)
2.0 -~ 2.1 4.599E+00( 8.878E-02) 2.497E+00( 6.631E-02) 2.452E+00( 6.S80E-02)
2.1 -~ 2.2 2.660E+00( 6.800E-02) 2.420E+00{ 6.,529E-02) 2.440E+00{ 6.562E-02)
2.2 -~ 2.3 2.674E+00( 6.81SE-02) 2.354E+00( 6.441E-02) 2.456E+00( 6.S580E-02)
2.3 -- 2.4 2.597E+00{ 6.718E-02) 2.443E+00( 6.553E-02) 2.S16E+00( 6.653E-02)
2.4 -~ 2.5 2.482E+00( 6.570E-02) 2.391E+00{ 6.484E-02) 2.871E+00( 7.084E-02)
2.5 -~ 2.6 2.404E+00( 6.468E-02) 2.520E+00( 6.,647E-02) 2.611E+00( 6.766E-02)
2.6 -~ 2.7 2.343E+00( 6.385E-02) 2.603E+00( 6.747E-02) 2.001E+00( 5.959E-02)
2.7 -~ 2.8 2.782E+00( 6.937E-02) 2.304E+00( 6.362E-02) 1.544E+00( S.272E-02)
2.8 -~ 2.9 2.611E+00{ 6.726E-02) 1.680E+00( S5.474E-02) 1.367E+00( 4.980E-02)
2.9 -~ 3.0 2.322E+00{ 6.352E-02) 1.462E+00( 5.125E-02) 1.388E+00( 5.010E-r02)
3.0 -~ 3.1 1.859E+00( 5.705E-02) 1.577E+00( 5.308E-02) 1.741E+00{ S.S68E-02)
3.1 -~ 3.2 1.501E+00{ 5.150E-02) 1.404E+00( 5.023E-02) 1.919E+00( S.828E-02)
3.2 -~ 3.3 1.467E+00{ S.091E-02) 1.607E+00( S.350E-02}) 2.441E+00( 6.S3SE-02)
3.3 -~ 3.4 1.483E+00( S.11SE-02) 1.954E+00( 5.866E-02) 3.036E+00( 7.256E-02)
3.4 -- 3.5 1.,702E+00{ 5.461E-02) 2.341E+00( 6.394E-02) 2.829E+00{ 7.011E-02)
3.5 -~ 3.6 1,834E+00{ 5.657E-02) 2.789E+00( 6.9SSE-02) 2.181E+00{ 6.183E-02)
3.6 -~ 3.7 2.225E+00{( 6.210E-02) 2.613E+00( 6.736E-02) 1.680E+00( S.4S8E-02)
3.7 -~ 3.8 2.362E+00( 6.390E-02) 2,.031E+00( 5.966E-02) 1.410E+00( 5.023E-02)
3.8 -~ 3.9 2.335E+00( 6.353E-02) 1.517E+00( 5.190E-02) 1.396E+00( 4.996E-02)
3.9 -~ 4.0 1.791E+00( S5.586E-02) 1,386E+00( 4.971E-02) 1.366E+00( 4.944E-02)
4.0 -~ 4.1 1.435E+00( 5.023E-02) 1.249E+00( 4.735E-02) 1.583E+00( 5.300E-02)
4.1 -~ 4.2 1.283E+00( 4.763E-02) 1.332E+00( 4.880E-02) 2.163E+00( 6.151E-02)
4.2 -~ 4.3  1.219E+00( 4.648E-02) 1.433E+00( 5.051E-02) 7.4S7E+00( 1.126E-01)
4.3 -- 4.4 1.290E+00( 4.774E-02) 1.829E+00( 5.671E-02) 1.601E+01( 1.644E-01)
4.4 -- 4.5 1.437E+00( S.027E-02) 3.051E+00( 7.258E-02) 7.653E+00( 1.140E-01)
4.5 -~ 4.6 1,798E+00{ 5.597E-02) 1,322E+01( 1.494E-01) 3.708E+00{ 7.985E-02)
4.6 -- 4,7 2.259E+00( 6.251E-02) 2.256E+01( 1.950E-01) 7.418E-01( 3.737E-02)
4.7 -- 4.8 6.358E+00( 1.039E-01) 3.849E+00( 8.129E-02) 3.759E-01( 2.797E-02)
4.8 -~ 4.9 2.923E+01( 2.218E-01) 9.331E-01{ 4.137E-02) 2.6SSE-01( 2.443E-02)
4.9 -- 5.0 1.245E+01( 1.450E-01) 4.850E-01( 3.097E-02) 2.023E-01{ 2.216E-02)
5.0 -- S.1  1.538E+00{ 5.194E-02) 3.162E-01( 2.599E-02) 1.610E-01{ 2.054E-02}
S.1 -~ 5.2 6.365E-01( 3.439E-02) 2.618E-01{ 2.417E-02) 1.219E-01{( 1.887E-02)
S.2 -- 5.3 3.428E-01{ 2.627E-02) 1.493E-01{( 1.989E-02) 1.27SE-01( 1.912E-02)
5.3 -- 5.4 2.624E-01{ 2.356E-02) 1.268E-01{ 1.891E-02) 9.352E-02( 1.757E-02)
5.4 -- 5,5 1.843E-01( 2.0S58E-02) 1.363E-01( 1.933E-02) 1.0S0E-01( 1.811E-02)
5.5 -- 5.6 1.451E-01{ 1.892E-02) 1.087E-01{ 1.809E-02) 5.012E-01{ 3.1S1E-02)
5.6 -~ 5.7 1.547E-01{ 1.934E-02} 1.437E-01( 1.965E-02} 3.348E-01( 2.672E-02)
5.7 -- 5.8 1.080E-01( 1.720E-02) 5.977E-01( 3.389E-02) 4.702E-02( 1.519E-02)
5.8 -- 5.9 1.396E-01( 1.B67E-02) 2.387E-01( 2.336E-02) 5.180E-02( 1.545E-02)
5.9 -- 6.0 6.403E-01( 3.449E-02) 9.897E-02( 1.763E-02) 7.561E-02( 1.669E-02)



JAERI-M 92—-029

<< 12G(p,xp") Ep=16 MeV >>*** DDX (error) in[mb/MeVlsr] ***

g

.

OO AONON
VWoNaubwWNKFO

NN NNNNONS
. R e
vk WNKHO

MR IR IR ]
VRN RWNFO

00 00 00 00 0O 00 00 00 00 0O

WoNdane wNFoO

WWYWWOUYWYWWYY Y
. )

10.9

' (MeV)

. P

’
'

NOOOO OO

CQVWONAOAUVE WM K

. . )
OWVONOUN & WN K

.

[

'
WNNNNNNNNNIN
.

. R .
oOVONAaAUAEWN K

.

\0 000 mom|mmm

.

[
[
OCVWWVWVVOYLVWYY
P . .
OV NaAULd WNK

'
'
[

-- 10.2
-- 10.3
-~ 10.4
-- 10.5
-- 10.6
-- 10.7
-- 10.8
-- 10.9
-~ 11.0

80 deg.

2.973E-01(
6.282E-02(
4.254E-02(
6.220E-02{
5.393E-02{
2.850E-02 (
3.363E-01(
2.296E+00(
4.484E-01 ¢
1.897E-01{

1.073E-01{
2.191E-02(
1.251E-02(
5.303E-02{
3.535E-02¢(
8.978E-02{
3.162E-01¢{
1.142E-01(
3.075E-01 ¢
7.694E-02(

2.570E-02(
4.710E-02(
4.019E-02(
3.230E-02¢(
6.270E-02(
6.968E-01(
6.969E-01(
1.053E-01(
5.451E-02(
4.049E-02(

7.211E-02(
1.086E-01(
1.130E-01(
1.273E-01(
1.631E-01¢(
2.826E-01(
2.747E+00(
4.229E+01(
1.509E+01(
1.254E-01(

4.269E-02(
1.867E-02(
3.042E-02(
3.505E-02(
1.768E-01(
1.262E-01(
1.625E-01(
5.287E-02(
1.843E-02(
1.714E-02¢(

2.477E-02)
1.482E-02)
1.363E-02)
1.479E-02)
1.431E-02)
1.273E-02)
2.606E-02)
6.300E-02)
2.945E-02)
2.080E-02)

1.716E-02)
1.229E-02)
1.163E-02)
1.426E-02)
1.318E-02)
1.628E-02)
2.540E-02)
1.749E-02)
2.511E-02)
1.560E-02)

1.255E-02)
1.391E-02)
1.348E-02)
1.298E-02)
1.482E-02)
3.584E-02)
3.584E-02)
1.706E-02)
1.435E-02)
1.350E-02)

1.534E-02)
1.722E-02)
1.744E-02)
1.811E-02)
1.970E-02)
2.426E-02)
6.875E-02)
2.667E-01)
1.595E-01)
1.802E-02)

1.364E-02)
1.207E-02)
1.286E-02)
1.316E-02)
2.028E-02)
1.806E-02)
1.968E-02)
1.425E-02)
1.20SE-02)
1.196E-02)

90 deg.

6.433E-02(
3.193E-02(
6.538E-02(
2.246E-01(
1.319E+00(
4.332E-01(
1.009E-01(
1.591E-01(
2.180E-02 (
3.458E-02(

5.730E-02{
2.913E-02(
5.990E-02(
1.235E-01(
2.212E-01(
1.433E-01(
2.220E-01 (
4.946E-02(
2.519E-02(
3.096E-02(

3.254E-02{(
1.827E-02(
1.634E-01(
7.726E-01(
2.649E-01(
8.386E-02(
6.756E-02 (
1.241E-01(
1.48SE-01(
1.777E-01(

2.123E-01(
3.269E-01(
6.850E-01 {
1.170E+01 (
3.69SE+01(
2.884E+00(
9.173E-02(
4.179E-02(
1.881E-02(
6.444E-03(

6.772E-02(
1.929E-01(
1.656E-01(
1.057E-01¢(
1.653E-02(
1.853E-02(
1.685E-02(
1.341E-02(
2.149E-02(
1.860E-02(

1.
1.
1.
2.
4.
2.
1.
2.
1.
1.

1.
1.
1.
1.
2.

1.
2.
1.
1.
1.

1.
1.
2.
3.
2.
1.
1.
1.
1.
2.

2.
2.
3.

1.
2.
7.
1.
1.
1.
1.

1.

2.
2.

1.
1.
1.
1.
1.
1.
1.

S90E-02)
408E-02)
S95SE-02)
284E-02)
857E-02)
953E-02)
772E-02)
029E-02)
347E-02)
424E-02)

S552E-02)
392E-02)
566E-02)
876E-02)
272E-02)
963E-02)
275E-02)
S09E-02)
368E-02)
403E-02)

412E-02)
325E-02)
047E-02)
797E-02)
428E-02)
690E-02)
607E-02)
879E-02)
985E-02)
105E-02)

239E-02)
634E-02)
S99E-02)
407E-01)
494E-01)
061E-02)
729E-02)
466E-02)
328E-02)
247E-02)

608E-02)
165E-02)
056E-02)
795E-02)
314E-02)
326E-02)
316E-02)
293E-02)
345E-02)
327E-02)

-2

100 deg.

1.392E-01(
5.029E-01(
6.249E-01¢(
7.953E-02(
1.205E-01(
1.167E-01{
6.523E-02(
4.699E-02(
5.156E-02(
3.668E-02(

9.308E-02(
1.438E-01(
1.441E-01(
1.670E-01¢(
1.806E-01+
2.010E-02¢
1.181E-02(
2.741E-02(
1.852E-02(
7.402E-02(

3.006E-01(
7.140E-01(
2.428E-01(
1.448E-01(
1.733E-01(
1.926E-01(
2.242E-01¢(
2.866E-01(
5.216E-01 (
1.177E+00(

1.727E+01(
3.539E+01(
2.561E+00(
8.664E-02(
8.09SE-02(
2.367E-02(
2.559E-02(
1.391E-02(
1.690E-01(
1.478E-01(

9.553E-02(
3.622E-02(
1.011E-02{
1.432E-02(
1.498E-02(
3.480E-02(
4.818E-03(
2.473E-02(
3.320E-02(
9.772E-03(

1.963E-02)
3.156E-02)
3.465E-02)
1.689E-02)
1.881E-02)
1.864E-02)
1.616E-02)
1.518E-02)
1.543E-02)
1.460E-02)

1.7SSE-02)
1.983E-02)
1.984E-02)
2.079E-02)
2.133E-02)
1.362E-02)
1.310E-02)
1.406E-02)
1.352E-02)
1.661E-02)

2.562E-02)
3.675E-02)
2.365E-02)
1.987E-02)
2.104E-02)
2.180E-02)
2.298E-02)
2.516E-02)
3.205E-02)
4.613E-02)

1.707E-01)
2.441E-01)
6.672E-02)
1.724E-02)
1.696E-02)
1,384E-02)
1,395E-02)
1.963E-02)
2.087E-02)
1.999E-02)

1.767E-02)
1.458E-02)
1.299E-02)
1.326E-02)
1.330E-02)
1.450E-02)
1.264E-02)
1.390E-02)
1.440E-02)
1.297E-02)



JAERI-M 92—-029

<< 12C(p,xp) Ep=16MeV >>*** DDX (error} in[mb/MeVisr] ***

Ep!

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
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

(MeV)

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

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

2.
3.
1.
1.
1.
8.
1.
3.
1.
7.

1.
4.
0.
1.
0.
6.
2.
9.
.S79E-02(
.125E-01(

9
1

NN ONDOE R

NEkFrFrRFOALWLOY

= o Ww

80 deg.

034E-02(
8S9E-02 (
392E-02(
699E-02(
859E-02 (
802E-03(
342E-02(
691E-03(
349E-02(
328E-02(

362E-01(
961E-02{
000E+00 (
201E-02(
000E+00(
849E-03(
166E-02(
069E-02 (

.076E-01(
.708E-01(
.016E-01(
.385SE-01(
.938E-01(
.353E-01¢(
.203E-01 (
.441E+00(
.428E+01 (
.333E+02(

.879E+00 (
.969E-01(
.977E-0L(
.S67E+00 (
.672E+00 (
.968E-01(
.887E-02(
.181E-04 (
.306E-01(
.781E-02(

.213E-02(
.627E-03(
.678E-02(
2.
0.
0.
0.
0.
0.
0.

212E-03 (
000E+00 (
000E+00 {
000E+00 (
000E+00(
000E+00 {
000E+00{

1.218E-02)
1.338E-02)
1.173E-02)
1.195E-02)
1.206E-02)
1.136E-02)
1.170E-02)
1.098E-02)
1.170E-02)
1.541E-02)

1.852E-02)
1.406E-02)
0.000E+00)
1.160E-02)
0.000E+00)
1.122E-02)
1.228E-02)
1.633E-02)
1.659E-02)
1.741E-02)

1.718E-02)
2.003E-02)
2.128E-02)
2.269E-02)
2.465E-02)
2.907E-02)
3.638E-02)
6.490E-02)
3.533E-01)
4.732E-01)

9.993E-02)
4.229E-02)
2.796E-02)
7.812E-02)
1.064E-01)
2.109E-02)
1.208E-02)
1.070E-02)
1.827E-02)
1.454E-02)

1.297E-02)
1.135E-02)
1.194E-02)
1.086E-02)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)

90 deg.

0.000E+00{
9.823E-03(
6.615E-03(
1.655E-02(
2.501E-02(
7.804E-02(
1.408E-01(
2.934E-02¢(
8.499E-03(
4.870E-03(

1.501E-02(
2.851E-02(
3.465E-02¢(
1.816E-01(
2.337E-01(
3.058E-01(
3.295E-01(
3.876E-01(
4.675E-01(
6.373E-01(

8.021E-01(
1.060E+00(
1.699E+00(
5.086E+00(
9.369E+01(
1.624E+02(
7 .450E+00 (
1.44SE+00(
4.822E-01(
3.016E-01(

3.07SE+00(
3.633E+00(
1.356E-01(
1.506E-02(
8.254E-03(
0.000E+00 (
4.17SE-02(
0.000E+00(
9.856E-03 (
0.000E+00(

0.000E+00(
9.868E-03(
0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00(
0.000E+00(

0.
1.
1.
1.
1.
1.
1.
1.
1.
1.

1.
1.
1.
2

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

3.
4.
S.

9.

3.
S.
1.
S.
3.

2.

7.

7.

1.
1.
1.
0.
1.
0.
1.
0.

0.
1.
0.
0.
0.
0.
0.
0.
0.
0.

000E+00)
270E-02)
249E-02)
314E-02)
367E-02)
661E-02)
952E-02)
393E-02)
261E-02)
237E-02)

304E-02)
388E-02)
425E-02)

.121E-02)

318E-02)
S566E-02)
642E-02)
821E-02)
049E-02)
485E-02)

862E-02)
387E-02)
474E-02)
319E-02)
968E-01}
223E-01)
12SE-01)
071E-02)
089E-02)
552E-02)

286E-02)
902E-02)
930E-02)
304E-02)
260E-02)
000E+00)
466E-02)
000E+00)
270E-02)
000E+00)

000E+00)
270E-02)
000E+00)
000E+00)
0Q0E+00)
000E+00)
000E+00)
000E+00)
000E+00)
000E+00)

-3

100 deg.

2.451E-02{
7.933E-02(
1.306E-01¢{
5.95SE-02(
9.837E-03(
1.599E-02(
2.173E-02(
4.334E-02(
4.274E-02(
1.398E-01(

3.446E-0L(
3.669E-0L1(
4.807E-01(
5.931E-01{
6.857E-01 (
7.871E-01(
9.774E-01(
1.1S1E+00(
1.913E+00(
4.076E+00(

S.197E+01(
1.936E+02(
2.896E+01(
1.822E+00(
4.928E-01(
3.291E-01(
1.643E-01(
1.356E+00(
2.062E+00(
1.008E-02(

0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00 (
3.811E-02¢
0.000E+00 (
0.000E+00{
0.000E+00(
0.000E+00 (
1.290E-02(

2.656E-02(
0.000E+00 (
0.000E+00 (
0.000E+00 (
0.000E+00(
0.000E+00 (
0.000E+00 {
0.000E+00 (
0.000E+00{
0.000E+00(

1.389E-02)
1.688E-02)
1.926E-02)
1.586E-02)
1.297E-02)
1.336E-02)
1.372E-02)
1.498E-02)
1.495E-02)
1.966E-02)

2.702E-02)
2.771E-02)
3.096E-02)
3.387E-02)
3.610E-02)
3.838E-02)
4.234E-02)
4.566E-02)
5.799E-02)
8.364E-02)

2.956E-01)
5.703E-01)
2.209E-01)
5.667E-02)
3.129E-02)
2.654E-02)
2.068E-02)
4.929E-02)
6.011E-02)
1.791E-02)

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
1.469E-02)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
1.317E-02)

1.401E-02)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00Q)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)



JAERI-M 092—029

<< 12C(p,xp" Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] *** V-1
Ep' (MeV) 110 deg. 120 deg. 130 deg.
1.0 -- 1.1 7.149E-01( 3.776E-02) 6.404E-01( 3.529E-02) 7.558E-01( 4.152E-02)
1.1 -- 1.2 1.218E+00( 4.761E-02) 1.079E+00( 4.449E-02) 2.30SE+00( 7.052E-02)
1.2 -- 1.3 2.204E+00( 6.259E-02) 2.183E+00( 6.188E-02) 5.20SE+00( 1.052E-01)
1.3 -- 1.4 2.562E+00( 6.719E-02) 4,335E+00{ B8.625E-02) 3.635E+00( 8.809E-02)
1.4 -- 1.5 4.339E+00( 8.657E-02) S.860E+00{ 9.999E-02) 2.374E+00( 7.148E-02)
1.5 -- 1.6 6.447E+00( 1.0SOE-01) 2.892E+00( 7.079E-02) 2.291E+00( 7.023E-02)
1.6 -- 1.7 3.262E+00( 7.53SE-02) 2.356E+00( 6.409E-02) 2.120E+00( 6.761E-02)
1.7 -~ 1.8 2.506E+00{ 6.638E-02) 2.326E+00( 6.367E-02) 2.145E+00( 6.800E-02)
1.8 -- 1.9 2.3S7E+00( 6.443E-02) 2.297E+00( 6.327E-02) 2.323E+00( 7.068E-02)
1.9 -- 2.0 2.396E+00( 6.491E-02) 2.356E+00( 6.402E-02) 2.563E+00( 7.413E-02)
2.0 -- 2.1 2.368E+00( 6.452E-02) 2.426E+00( 6.492E-02) 2.451E+00( 7.251E-02)
2.1 -- 2,2 2.402E+00{ 6.493E-02) 2.727E+00( 6.869E-02) 2.032E+00{ 6.616E-02)
2.2 -- 2.3 2.717E+00{ 6.886E-02) 2.457E+00{ 6.528E-02) 1,719E+00( 6.098E-02)
2.3 -- 2.4 2.706E+00( 6.870E-02) 1.965E+00( 5.858E-02) 1.473E+00( 5.657E-02)
2.4 -- 2.5 2.101E+00{ 6.083E-02) 1.526E+00{ 5.190E-02} 1.SSSE+00( 5.804E-02)
2.5 -- 2.6 1.655E+00( 5.431E-02) 1.427E+00( 5.02SE-02) 1.697E+00( 6.056E-02)
2.6 -- 2.7 1.389E+00{ 4.999E-02) 1.431E+00( 5.028E-02) 2.173E+00( 6.828E-02)
2.7 -- 2.8 1.350E+00( 4.930E-02) 1.585E+00( S5.277E-02) 3.268E+00( 8.342E-02)
2.8 -- 2.9 1.,398E+00( 5.008E-02) 2.084E+00( 6.016E-02) 4.202E+00( 9.443E-02)
2.9 -- 3.0 1.827E+00{ 5.679E-02) 3.089E+00( 7.284E-02) 3.679E+00( 8.842E-02)
3.0 -- 3.1 2.,753E+00{ 6.912E-02) 4.175E+00{ 8.442E-02) 2.245E+00( 6.933E-02)
3.1 -- 3.2 3.142E+00{ 7.367E-02) 2.821E+00( 6.96SE-02) 1.605E+00( S.884E-02)
3.2 -- 3.3  3.094E+00{ 7.311E-02) 1.815E+00( S.621E-02) 1.257E+00( 5.226E-02)
3.3 -- 3.4 2.156E+00{ 6.138E-02) 1.506E+00{ 5.137E-02) 1.03SE+00( 4.756E-02)
3.4 -- 3.5 1.887E+00{ 5.756E-02) 1.329E+00( 4.837E-02) 9.515E-01( 4.S67E-02)
3.5 -- 3.6 1.329E+00( 4.872E-02) 1.137E+00( 4.490E-02) 1.19SE+00( S.094E-02)
3.6 -~ 3.7 1.212E+00( 4.662E-02) 1.135E+00( 4.484E-032) 2.493E+00( 7.292E-02)
3.7 -- 3.8 1.228E+00( 4.689E-02) 1.375E+00( 4.911E-02) 3.984E+00( 9.189E-02)
3.8 -- 3.9 1.295E+00( 4.805E-02) 3.669E+00( 7.913E-02) S.638E+00( 1.092E-01)
3.9 -- 4.0 1.967E+00( S5.861E-02) 6.719E+00( 1.067E-01) 3.273E+00( 8.337E-02)
4.0 -- 4.1 6.716E+00( 1.068E-01) 6.600E+00( 1.057E-01) 7.034E-01( 3.948E-02)
4.1 -- 4.2 1.008E+01l( 1.306E-01) 3.977E+00( 8.233E-02) 5.107E-01{( 3.397E-02)
4.2 -~ 4.3  7.242E+00{ 1.,109E-01) 7.85SE-01( 3.767E-02) 3.213E-01( 2.750E-02)
4.3 -- 4.4 3.251E+00( 7.477E-02) 4.589E-01{ 2.9S0E-02) 2.362E-01{ 2.404E-02)
4.4 -- 4.5 6.578E-01( 3.517E-02) 3.283E-01( 2.552E-02} 1.631E-01( 2.060E-02)
4.5 -- 4.6 3.747E-01{ 2.759E-02) 1.880E-01( 2.039E-02) 1.704E-01( 2.097E-02)
4.6 -~ 4.7 2.874E-01{ 2.479E-02) 1.657E-01( 1.944E-02) 2.009E-01( 2.247E-02)
4.7 -- 4.8 1.853E-01( 2.106E-02) 1.707E-01{ 1.967E-02) 1.360E-01{ 1.920E-02)
4.8 -- 4.9 1.488E-01{ 1.955E-02) 1.205E-01{ 1.740E-02) 1,064E-01( 1.751E-02)
4.9 -- 5.0 1.391E-01{ 1.914E-02) 1.240E-01{( 1.756E-02) 8.894E-02( 1.643E-02)
5.0 -- 5.1 1,129E-0l{( 1.795E-02) 1.064E-01{ 1.670E-02) 1.669E-01( 2.082E-02)
5.1 -- 5.2 6.31SE-02{ 1.545E-02) 1.213E-01( 1.744E-02) 4.644E-01( 3.252E-02)
5.2 -- 5.3 1.031E-01( 1.749E-02) 4.287E-01{ 2.864E-02) 1.581E-01( 2.037E-02)
5.3 -- 5.4 3.237E-01{ 2.600E-02) 1.495E-01( 1.874E-02) 1.361E-01{( 1.921E-02)
5.4 -- 5.5 4.199E-01( 2.894E-02) 1.610E-01{ 1.925E-02) 1.352E-01{ 1.916E-02)
5.5 -- 5.6 7.190E-02{ 1.592E-02) 1.564E-01{ 1.905E-02) 1.432E+00( 5.557E-02)
5.6 -~ 5.7 S.305E-02( 1.489E-02) 2.812E-01( 2.393E-02) 8.446E-01{ 4.308E-02)
$.7 -- 5.8 1,655E-01{ 2.026E-02) 1.047E+00( 4.310E-02) 8.072E-02{ 1.590E-02)
5.8 -- 5.9 1.924E-01{ 2.135E-02) 2.269E-01( 2.194E-02) 1.828E-01( 2.161E-02)
5.9 -- 6.0 7.379E-01{ 3.703E-02) 7.777E-02( 1.520E-02) 9.036E-02{ 1.652E-02)



JAERI-M 92-029

<< 12C(p,xp") Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] ***

Ep' (MeV)
6.0 -- 6.1
6.1 -+ 6.2
6.2 -- 6.3
6.3 -- 6.4
6.4 -- 6.5
6.5 -- 6.6
6.6 -+ 6.7
6.7 -- 6.8
6.8 -~ 6.9
6.9 -- 7.0
7.0 -- 7.1
7.1 -- 7.2
7.2 -- 7.3
7.3 -~ 7.4
7.4 -~ 7.5
7.5 -- 7.6
7.6 -~ 7.7
7.7 -- 7.8
7.8 -- 7.9
7.9 -- 8.0
8.0 -- 8.1
8.1 -- 8.2
8.2 -- 8.3
8.3 -- 8.4
8.4 -- 8.5
8.5 -- 8.6
8.6 ~- 8.7
8.7 -- 8.8
8.8 -- 8.9
8.9 -- 9.0
9.0 -- 9.1
9.1 -- 9.2
9.2 -- 9.3
9.3 -- 9.4
9.4 -- 9.5
9.5 -~ 9.6
9.6 -- 9.7
9.7 -- 9.8
9.8 -- 9.9
9.9 -- 10.0

10.0 -- 10.1
10.1 -- 10.2
10.2 -- 10.3
10.3 -- 10.4
10.4 -- 10.5
10.5 -- 10.6
10.6 -~ 10.7
10.7 -- 10.8
10.8 ~- 10.9
10.9 -- 11.0

110 deg.

2.142E-01¢
9.538E-02(
1.505E-01(
7.625E-02(
3.882E-02(
1.207E-02¢(
2.503E-02¢
5.779E-02(
7.876E-02(
1.669E-01(

2.041E-01¢(
1.608E-01(
1.221E-01(
2.201E-02¢(
5.091E-02(
3.285E-02(
6.425E-02(
1.105E-01(
3.267E-01(
6.877E-01(

3.326E-01(
2.133E-01(
2.448E-01(
2.614E-01(
3.395E-01(
5.918E-01(
1.394E+00¢{
2.273E+01(
4.154E+01(
2.277E+00(

9.849E-02(
7.897E-02(
3.876E-02{
1.078E-01¢{
1.532E-01(
9.267E-02(
1.262E-01(
1.441E-01(
2.825E-02(
1.869E-02¢(

2.708E-02(
2.347B-02(
3.916E-02(
3.104E-02{
1.348E-02¢(
1.187E-02(
1.507E-02{
3.307E-02(
1.471E-01(
1.064E-01(

2.219E-02)
1.711E-02)
1.963E-02)
1.61SE-02)
1.407E-02)
1.237E-02)
1.322E-02)
1.516E-02)
1.628E-02)
2.032E-02)

2,.180E-02)
2.007E-02)
1.838E-02)
1.303E-02)
1.477E-02)
1.371E-02)
1.551E-02)
1.784E-02)
2.610E-02)
3.588E-02)

2.629E-02)
2.216E-02)
2.332E-02)
2.391E-02)
2.651E-02)
3.356E-02)
4.973E-02)
1.957E-01)
2.643E-01)
6.289E-02)

1.727E-02)
1.629E-02)
1.407E-02)
1.771E-02)
1.975E-02)
1.698E-02)
1.857E-02)
1.936E-02)
1.342E-02)
1.281E-02)

1.335E-02)
1.312E-02)
1.409E-02)
1.360E-02)
1.247E-02)
1.236E-02)
1.257E-02)
1.372E-02)
1.949E-02)
1.76SE-02)

120 deg.

1.692E-01(
5.638E-02(
4.282E-02(
4.210E-02(
3.503E-02(
4.282E-02(
7.496E-02(
1.403E-01(
3.101E-01(
1.261E-01(

1.529E-01(
4.072E-02(
2.558E-02(
7.205E-02{
7.204E-02{
9.601E-02(
2.960E-01(
7.809E-01(
3.537E-01¢{
1.994E-01(

2.630E-01(
2.918E-01(
3.562E-01 ¢
7.304E-01(
1.003E+01{
6.116E+01 (
1.070E+01(
1.274E-01(
4.115E-02(
4.935E-02(

9.310E-02{
4.218E-02{
8.704E-02(
1.151E-01(
1.823E-01(
2.711E-02{
1.242E-02(
5.970E-03(
1.402E-02(
S5.432E-02(

2.780E-02(
1.957E-02¢{
5.553E-03(
1.301E-02¢{
6.847E-02(
8.161E-02{
5.377E-02(
1.604E-021(
9.16SE-03(
2.603E-02¢{

1.961E-02)
1.396E-02)
1.312E-02)
1.308E-02)
1.262E-02)
1.312E-02}
1.504E-02)
1.833E-02)
2.492E-02}
1.766E-02)

1.889E-02)
1.299E-02)
1.197E-02)
1.488E-02)
1.488E-02)
1.617E-02)
2.444E-02)
3.757E-02)
2.635E-02)
2.086E-02)

2.328E-02)
2.429E-02)
2.643E-02)
3.642E-02)
1.301E-01)
3.206E-01)
1.344E-01)
1.773E-02)
1.302E-02)
1.354E-02)

1.602E-02)
1.308E-02)
1.570E-02)
1.714E-02)
2.016E-02)
1.208E-02)
1.101E-02)
1.0S1E-02)
1.113E-02)
1.384E-02)

1.213g-02)
1.154E-02)
1.047E-02)
1.105E-02)
1.467E-02)
1.541E-02)
1.381E-02)
1.128E-02)
1.076E-02)
1.200E-02)

v-2

130 deg.

3.422E-02¢(
2.657E-02(
4.000E-02(
5.781E-02(
8.118E-02(
6.228E-02(
3.494E-01(
2.60SE-01(
2.489E-01(
9.352E-02(

6.318E-02(
6.198E-02{
5.070E-02(
6.924E-02(
1.375E-01(
7.308E-01{
5.466E-01(
1.869E-01(
1.850E-01{
2.058E-01(

2.715E-01(
6.080E-01(
1.473E+01(
7.427E+01(
8.309E+00(
1.094E-01(
8.275E-02(
9.111E-02(
3.835E-02¢(
2.855E-02(

9.785E-02(
1.280E-01(
1.738E-01¢(
1.597E-02¢(
1.516E-02(
6.787E-03(
9.447E-03(
7.890E-02{(
1.419E-02(
8.357E-03(

6.834E-03(
5.015E-03(
3.850E-02(
5.352E-02(
2.716E-02(
9.647E-03(
1.595E-02(
2.719E-02(
1.247E-02(
1.102E-02(

1.245E-02)
1.179E-02)
1.293E-02)
1.430E-02)
1.593E-02)
1.463E-02)
2.858E-02)
2.510E-02)
2.461E-02)
1.672E-02)

1.469E-02)
1.461E-02)
1.377E-02)
1.512E-02)
1.928E-02)
4.021E-02)
3.508E-02)
2.181E-02)
2.171E-02)
2.270E-02)

2.556E-02)
3.687E-02)
1.761E-01)
3.949E-01)
1.324E-01)
1.769E-02)
1.603E-02)
1.657E-02)
1.280E-02)
1.197E-02)

1.699E-02)
1.876E-02)
2.117E-02)
1.081E-02)
1.073E-02)
9.876E-03)
1.016E-02)
1.578E-02)
1.063E-02)
1.004E-02)

9.881E-03)
9.686E-03)
1.281E-02)
1.399E-02)
1.185E-02)
1.018E-02)
1.081E-02)
1.18SE-02)
1.046E-02)
1.032E-02)



JAERI-M 92—029

<< 12C(p,xp") Ep=16MeV >>"* DDX (error) in[mb/MeV/sr] ***

Ep'

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
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

(MeV)

11.1
11.2
11.3
1l.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

13.1
13.2
13.3
13.4
13.5
13.6
13.7
13.8
13.9
14.0

[
u
ovoNaAaubhWwN

110 deg.

3.91BE-02(
1.186E-02(
1.470E-02¢
2,625E-02(
3.237E-02(
6.467E-02(
1.836E-01(
3.158E-01¢
3.810E-01(
4.449E-01¢(

5.744E-01(
6.686E-01
8.293E-01{
9.994E-01(
1.479E+00¢(
2.556E+00(
1.629B+01(
1.541E+02¢(
7 .128E+01(
1.610E+00(

1.007E+00(
2.522E-01(
2.023E-01¢(
6.382E-02{
3.653E-01(
8.874E-01(
4.559E-02(
0.000E+00 {
3.265E-03(
0.000E+00 {

0.000E+00(
0.000E+00 (
0.000E+00 {
0.000E+00(
0.000E+00 {
0.000E+00(
0.000E+00 {
0.000E+00(
2.499E-02{
1.033E-02¢(

0.000E+00(
0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00(

1.409E-02)
1.236E-02)
1.255E-02)
1.330E-02)
1.368E-02)
1.554E-02)
2.100E-02)
2.575E-02)
2.779E-02)
2.966E-02)

3.312E-02)
3.543E-02)
3.905E-02)
4.255E-02)
5.115E-02)
6.651E-02)
1.658E-01)
5.088E-01)
3.461E-01})
5.326E-02)

4.271E-02)
2.358E-02)
2.173E-02)
1.5S49E-02)
2.732E-02)
4.028E-02)
1.447E-02)
0.000E+00)
1.176E-02)
0.000E+00)

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
1.322E-02)
1.225E-02)

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)

120 deg.

1.275E-02(
1.58BE-02¢(
2.421E-02¢{
8.568E-02(
1.364E-01(
1.B03E-01(
2.538E-01(
2.759E-01{
3.695E-01(
4.446E-01(

6.650E-01(
8.234E-01(
1.710E+00(
2.378E+01(
1.384E+02{
2.350E+01(
7.201E-01(
5.173E-01(
1.212E-01{
1.162E-01(

2.783E-02(
6.422E-02(
5.582E-01(
1.696E-01(
0.000E+00 (
0.000E+00(
0.000E+00 (
0.000E+00 (
0.000E+00(
0.000E+00(

1.740E-02(
0.000E+00(
0.000E+00 {
5.752E-03(
0.000E+00(
0.000E+00{
1.064E-02(
1.791E-02(
1.756E-02{
0.000E+00

0.000E+00{
0.000E+00 (
0.000E+00{
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00(

1.103E-02)
1.127E-02)
1.187E-02)
1.563E-02)
1.815E-02)
2.008E-02)
2.295E-02)
2.374E-02)
2.685E-02)
2.910E-02)

3.488E-02)
3.851E-02)
5.451E-02)
2.000E-01)
4.821E-01)
1.9839E-01)
3.619E-02)
3.113E-02)
1.743E-02)
1.719E-02)

1.213E-02)
1.443E-02)
3.221E-02)
1.962E-02)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)

1.138E-02)
0.000E+00)
0.000E+00)
1.049E-02)
0.000E+00)
0.000E+00)
1.087E-02)
1.142E-02)
1.139E-02)
0.000E+00)

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)

v-3

130 deg.

1.242E-02(
4.743E-02(
3.822E-02¢(
4.574E-02{
8.243E-02¢(
1.257E-01¢(
1.525E-01(
1.873E-01{
2.61SE-01(
4.439E-01(

3.293E+00¢(
7.061E+01{
5.206E+01(
6.872E-01(
5.456E-01(
1.218E-01(
9.718E-02{
3.347E-02¢{
1.696E-02(
1.139E-01(

1.126E+00¢(
3.084E-01(
0.000E+00 (
0.000E+00{
0.000E+00(
0.000E+00(
0.000E+00(
0.000E+00 (
0.000E+00(
1.979E-02(

0.000E+00(
0.000E+00 {
2.957E-02(
0.000E+00 (
0.000E+00(
2.015E-04 (
1.177E-02¢(
5.478E-03(
0.000E+00 (
0.000E+00 (

0.000E+00(
0.000E+00 (
0.000E+00 (
0.000E+00 (
0.000E+00(
0.000E+00(
0.000E+00(
0.000E+00(
0.000E+00 {
0.000E+00 {

1.046E-02)
1.352E-02)
1.279E-02)
1.339E-02)
1.601E-02)
1.863E-02)
2.009E-02)
2.183E-02)
2,514E-02)
3.186E-02)

8.363E-02)
3.851E-01)
3.307E-01)
3.906E-02)
3.505E-02)
1.841E-02)
1.695E-02)
1.239E-02)
1.090E-02)
1.796E-02)

4.945E-02)
2.703E-02)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
1.117E-02)

0.000E+00)
0.000E+00)
1.206E-02)
0.000E+00)
0.000E+00)
9.152E-03)
1.039E-02)
9.738E-03)
0.000E+00)
0.000E+00)

0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)



JAERI-M 92—029

<< 12G(p xp') Ep=16MeV >>** DDX (error) in [mb/MeV/sr} *** V-1
Ep' (MeV) 140 deg. 150 deg. 155 deg.
1.0 ~- 1.1 1,177E+00( 4.528E-02) 1.638E+00( 5.307E-02) 1.782E+00( S.532E-02)
1.1 ~- 1.2 3.344E+00( 7.541E-02) 3.429E+00( 7.631E-02} 2.874E+00( 6.995E-02)
1.2 ~- 1.3 4.190E+00{ 8.429E-02) 2.801E+00{ 6.90SE-02) 2.567E+00( 6.615E-02)
1.3 -- 1.4 2.513E+00( 6.549E-02) 2.561E+00( 6.606E-02) 2.494E+00( 6.521E-02)
1.4 ~- 1.5 2.560E+00( 6.608E-02) 2.587E+00{ 6.638E-02) 2.626E+00( 6.688E-02)
1.5 - 1.6 2.289E+00( 6.253E-02) 2.594E+00( 6.646E-02) 2.425E+00( 6.430E-02)
1.6 -- 1.7 2.328E+00{ 6.304E-02) 2.444E+00( 6.452E-02) 2.50SE+00( 6.532E-02)
1.7 ~- 1.8 2.376E+00( 6.367E-02) 2.553E+00( 6.592E-02) 2.679E+00( 6.751E-02)
1.8 ~- 1.9 2.520E+00( 6.553E-02} 2.599E+00( 6.649E-02) 2.577E+00{ 6.623E-02)
1.9 - 2.0 2.391E+00( 6.385E-02) 2.453E+00( 6.461E-02) 2.457E+00( 6.468E-02)
2.0 - 2.1 2.140E+00( 6.045E-02) 2.232E+00( 6.167E-02) 2.350E+00( 6.327E-02)
2.1 -- 2.2 1.873E+00( 5.662E-02) 2.298E+00( 6.25SE-02) 2.547E+00( 6.582E-02}
2.2 ~- 2.3 1.749E+00( 5.473E-02) 2.504E+00( 6.525E-02) 2.781E+00( 6.874E-02)
2.3 -~ 2.4 1.835E+00( S.602E-02) 2.677E+00{ 6.743E-02) 3.247E+00( 7.420E-02)
2.4 -- 2.5 2.177E+00{ 6.092E-02) 3.133E+00( 7.288E-02) 3.767E+00( 7.986E-02)
2.5 -- 2.6 2.701E+00{ 6.776E-02) 4.372E+00( B8.597E-02) 5.393E+00{ 9.543E-02)
2.6 - 2.7 3.554E+00( 7.760E-02) 5.942E+00( 1.001E-01) 6.487E+00( 1.046E-01)
2.7 -- 2.8 4.717E+00( 8.929E-02) 5.362E+00( 9.514E-02) 4.794E+00( 9.000E-02)
2.8 -- 2.9 4.149E+00( 8.378E-02) 3.117E+00( 7.268E-02) 2.810E+00( 6.905E-02)
2.9 -- 3.0 2.636E+00( 6.692E-02) 2.055E+00( S.914E-02) 1.991E+00( S.823E-02)
3.0 -~ 3.1 2.074E+00{ 5.944E-02) 1.901E+00( 5.691E-02) 1.644E+00( 5.298E-02)
3.1 -- 3.2 1.457E+00( 4.997E-02) 1.231E+00{ 4.596E-02) 1.116E+00( 4.382E-02)
3.2 -- 3.3 1.,069E+00( 4.294E-02) 1.066E+00( 4.283E-02) 9.233E-01( 3.995E-02)
3.3 -~ 3.4 9.647E-01( 4.084E-02) 9.908E-0L1( 4.132E-02) 1.120E+00( 4.389E-02)
3.4 -- 3.5 1.000E+00( 4.155E-02) 1.440E+00( 4.961E-02) 1.506E+00( S.072E-02)
3.5 -- 3.6 1.625E+00{ 5.268E-02) 2.113E+00( 5.992E-02) 2.729E+00( 6.802E-02)
3.6 -- 3.7 2.564E+00{ 6.596E-02) 4.173E+00{ 8.395E-02) 3.214E+00( 7.375E-02)
3.7 -- 3.8 4.862E+00( 9.060E-02) 1.584E+00( S5.197E-02) 7.759E-01( 3.667E-02)
3.8 -- 3.9 2.229E+00( 6.154E-02) S.911E-01( 3.214E-02) 5.453E-01{ 3.093E-02)
3.9 -~ 4.0 5.517E-01( 3.115E-02) 5.032E-01{ 2,975E-02) 4.29SE-01( 2.761E-02)
4.0 -- 4.1 4.578E-01( 2.851E-02) 4.772E-01{ 2.901E-02) 4.563E-01( 2.841E-02}
4.1 -- 4.2 3.060E-01( 2.361E-02) 3.557E-01( 2.524E-02) 2,.347E-01( 2.086E-02)
4.2 -- 4.3 2.981E-01( 2.333E-02) 1.669E-01( 1.790E-02) 1.818E-01( 1.861E-02)
4.3 -~ 4.4 2.017E-01{ 1.956E-02) 1.821E-01( 1.860E-02} 1.262E-01( 1.591E-02)
4.4 -- 4.5 1.599E-01( 1.769E-02) 1.377E-01{ 1.647E-02) 1.084E-01( 1.495E-02)
4.5 -- 4.6 1.609E-01( 1.774E-02) 1.030E-01( 1.461E-02) 1.168E-01( 1.542E-02)
4.6 -- 4.7 1.201E-01( 1.S69E-02) 1.144E-01( 1.526E-02) 1.273E-01{ 1.598E-02)
4.7 -- 4.8 8.884E-02{ 1.392E-02) 1.204E-01{ 1.559E-02) 2,100E-01( 1.986E-02)
4.8 -- 4.9 7.094E-02( 1.279E-02) 4.136E-01( 2.711E-02) 4.596E-01{ 2.852E-02)
4.9 -- 5.0 3,299E-01( 2.446E-02) 2.374E-01( 2.096E-02) 1.147E-01{ 1.S30E-02)
5.0 -- 5.1 3.460E-01( 2.S501E-02) 9.349E-02( 1.406E-02) 1.661E-01( 1.790E-02)
5.1 -- 5.2 8.067E-02( 1.342E-02) 5.026E-01( 2.974E-02) 2,.353E+00( 6.319E-02)
5.2 -~ 5.3 1.1S7E-01( 1.545E-02) 3.425E+00( 7.610E-02) 2.797E+00{ 6.883E-02)
5.3 -- 5.4 1.838E+00( 5.595E-02) 7.330E-01( 3.566E-02) 1.575E-01( 1.749E-02)
S.4 -- 5.5 1,357E+00( 4.820E-02) 1.159E-01( 1.534E-02) 1.604E-01( 1.763E-02)
5.5 -- 5.6 1.139E-01{ 1.S535E-02) 2.388E-01( 2.102E-02) 1.766E-01( 1.839E-02)
5.6 -- 5.7 1.729E-01( 1.830E-02) 1,072E-01( 1.485E-02) 5.552E-02( 1.161E-02)
5.7 -~ 5.8 1.252E-01{ 1.596E-02) 4.389E-02( 1.070E-02) 5.334E-02( 1.145E-02)
5.8 -~ 5.9 3.545B-02( 1.020E-02) 4.044E-02( 1.042E-02) 3.011E-02( 9.599E-03)
5.9 -~ 6.0 3.895E-02( 1.048E-02) 4.223E-02( 1.057E-02) 5.81SE-02( 1.180E-02)



JAERI-M 92—029

<< 12C(p,xp’) Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] ***

Ep' (MeVv)
6.0 -- 6
6.1 -- 6
6.2 -- 6
6.3 -- €
6.4 -- 6.
6.5 -- 6.
6.6 -- 6.
6.7 -- 6.
6.8 - 6.
6.9 -- 7.
7.0 -- 7
7.1 -- 7
7.2 -~ 7
7.3 -- 7
7.4 -- 7
7.5 -- 7
7.6 -~ 7.
7.7 -- 7
7.8 -- 7
7.9 -- 8.
8.0 -- 8.
8.1 -- 8.
8.2 -- 8
8.3 -- 8
8.4 -- 8.
8.5 -- 8.
8.6 -- 8
8.7 -- 8.
8.8 -- 8.
8.9 ~- 9.
9.0 -~ 9.
9.1 -- 9
9.2 -- 9.
9.3 -- 9.
9.4 -~ 9.
9.5 -- 9
9.6 -~ 9
9.7 -- 9
9.8 -~ 9
9.9 -- 10

10.0 -- 10
10.1 -- 10
10.2 -- 10
10.3 -- 10
10.4 -- 10
10.5 -- 10
10.6 -- 10
10.7 -- 10
10.8 -- 10
10.9 -- 11

OVWRNANND WM CVONAND WNKF CQV@NOU b WN - cVDNAUMS W N L

CVONONU b WM

140 deg.

4.411E-02(
6.135E-02(
B.965E-02(
6.313E-02(
1.791E-01(
4.085E-01(
1.625E-01(
1.691E-01(
6.316E-02(
4.218E-02(

6.142E-02(
8.083E-02(
1.014E-01¢
6.325E-01(
7.562E-01(
2,277E-01(
1.876E-01(
2.392E-01(
3.271E-01{
1.080E+00(

3.42SE+01(
6.958E+01 {
2.656E+00(
1.109E-01{
8.028E-02(
5.299E-02(
1.844E-02¢(
5.199E-02{
1.117E-01{
1.407E-01¢(

1.293E-01(
S.284E-03(
8.642E-03(
8.272E-03(
4.014E-02¢{
S.267E-02(
1.534E-02(
1.366E-02(
1.826E-02{
2.708E-02{

4.495E-021{
1.296E-02{
3.613E-03(
1.091E-02(
0.000E+00(
0.000E+00{
6.970E-03¢{
1.028E-02{
1.262E-02(
3.261E-02(

1.089E-02)
1.21SE-02)
1.397E-02)
1.227E-02)
1.858E-02)
2.703E-02)
1.782E-02)
1.813E-02)
1.227E-02)
1.074E-02)

1.215E-02)
1.343E-02)
1.46SE-02)
3.326E-02)
3.625E-02)
2.066E-02)
1.896E-02)
2.112E-02)
2.437E-02)
4.310E-02)

2.399E-01)
3.419E-01)
6.711E-02)
1.S19E-02)
1.339E-02)
1.155E-02)
8.689E-03)
1.148E-02)
1.523E-02)
1.676E-02)

1.618E-02)
7.308E-03)
7.684E-03)
7.644E-03)
1.0S8E-02)
1.153E-02)
8.384E-03)
8.215E-03)
8.671E-03)
9.487E-03)

1.095E-02)
8.142E-03)
7.114E-03)
7.928E-03)
0.000E+00)
0.000E+00)
7.499E-03)
7.862E-03)
8.107E-03)
9.965E-03)

150 deg.

5.854E-02(
7.340E-02¢(
5.702E-02¢(
3.012E-01(
4.260E-01(
2.259E-01(
1.165E-01(
5.922E-02(
5.000E-02(
7.432E-02(

1.088E-01(
1.610E-01(
1.025E+00(
7.009E-01(
2.590E-01(
3.142E-01(
1.947E-01(
7.913E-01(
1.367E+01(
9.433E+01(

1.4S0E+01(
2.102E-01{
1.601E-01(
7.705E-02(
4.206E-02(
4.019E-02(
1.031E-01¢(
1.247E-01¢
2.309E-01(
3.148E-02¢

2.016E-02(
1.8S0E-02(
1.408E-02(
7.213E-02¢(
1.795E-02(
1.879E-02(
4.713E-03(
3.556E-02(
6.028E-02(
2.57SE-02(

1.251E-02(
5.80SE-03(
5.397E-03(
2.201E-02(
1.475E-02(
1.313E-02(
8.651E-03(
2.707E-02¢{
4.272E-02¢(
3.498E-02(

1.179E-02)
1.280E-02)
1.168E-02)
2.33BE-02)
2.749E-02)
2.049E-02)
1.538E-02)
1.1B4E-02)
1.117E-02)
1.2B6E-02)

1.494E-02)
1.764E-02)
4.197E-02)
3.489E-02)
2.181E-02)
2.384E-02)
2.652E-02)
3.700E-02)
1.S16E-01)
3.980E-01)

1.562E-01)
1.984E-02)
1.759E-02)
1.304E-02)
1.0SSE-02)
1.040E-02)
1.462E-02)
1.582E-02)
2.070E-02)
9.673E-03)

8.635E-03)
8.472E-03)
8.022E-03)
1.272E-02)
8.418E-03)
8.501E-03)
6.973E-03)
1.002E-02)
1.191E-02)
9.162E-03)

7 .856E-03)
7.104E-03)
7 .055E-03}
8.813E-03)
8.092E-03)
7.922E-03)
7.432E-03)
9.283E-03)
1.060E-02)
9.972E-03)

155 deg.

8.681E-02¢(
6.910E-02(
8.575E-02(
4.693E-01(
2.225E-01(
2.181E-01(
6.723E-02(
4.561E-02(
5.814E-02(
1.119E-01(

1.293E-01¢
4.922E-01(
1.305E+00(
4.280E-01(
2.911E-01(
3.98SE-01(
6.168E-01(
3.488E+00(
7 .S96E+01 (
4.573E+01(

5.921E-01(
2.164E-01(
9.60SE-02 (
8.137E-02¢(
3.1S8E-02¢(
5.980E-02(
1.079E-01{
2.560E-01(
1.022E-01(
9.486E-03(

1.349E-02(
1.320E-02(
9.330E-02¢{
S$.534E-02¢(
1.855E-02¢(
7.182E-03(
2.337E-02(
3.949E-02¢(
2.823E-02(
5.855E-03(

8.757E-03(
3.884E-03(
9.688E-03(
1.052E-02(
5.043E-03(
7.822E-03{
4.139E-02(
3.408E-02(
5.317E-02(
9.481E-02{

1.369E-02)
1.255E-02)
1.362E-02)
2.8BOE-02)
2:037E-02)
2.019E-02)
1.243E-02)
1.087E-02)
1.180E-02)
1.515E-02)

1.608E-02)
2.946E-02)
4.725E-02)
2.757E-02)
2.303E-02)
2.666E-02)
3.282E-02)
7.679E-02)
3.572E-01)
2.772E-01)

3.218E-02)
2.012E-02)
1.424E-02)
1.335E-02)
9.727E-03)
1.192E-02)
1.493E-02)
2.171E-02)
1.460E-02)
7 .584E-03)

8.015E-03)
7 .98SE-03)
1.408E-02)
1.160E-02)
8.528E-03)
7.324E-03)
8.991E-03)
1.039E-02)
9.433E-03)
7.171E-03)

7.503E-03)
6.936E-03)
7.606E-03)
7.697E-03)
7.07SE-03)
7.397E-03)
1.0S4E-02)
9.941E-03)
1.144E-02)
1.417E-02)
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<< 12C(p,xp" Ep=16MeV >>*** DDX (error) in[mb/MeV/sr] ***

WoNOWwm b wWwN+~O wodouns wik+-O woNoaune whHO

WO NANMBE WL O

CVUENMU B WN

OV WNE QUVWO®NOU S W

o\nm\lmmﬁ-:ﬂbk‘

140 deg.

4.440E-02{(
6.637E-02(
9.751E-02(
1.24SE-01(
8.995E-02(
1.544E-01¢{
2.453E-01(
7.386E-01{
2.260E+01(
5.861E+01{

2.782E+00{
3.031E-01¢{
3.406E-0L(
4.227E-02¢(
1.315E-01¢
4.260E-02(
1.702E-02¢(
3.235E-01¢
2.0S6E+09{
2.929E-01(

0.000E+00¢(
0.000E+00 {
0.0Q0E+00¢{
1.632E-021{
0.000E+00{
0.000E+00(
0.000E+00{
2.679E-02¢{
0.000E+00(
0.000E+00¢

6.492E-03{(
8.819E-03(
0.000E+00{
0.000E+00{
7.987E-04 (
1.341E-02¢{
2.183E-03¢(
0.000E+00{
0.000E+00(
0.000E+00{

1
1
1
1
1
1
2
3
1
3

OO0OWVWOOQOWO OO DN OFFRFNNDO

[eNe NN NN W W JN RN

.091E-02)
.249E-02}
.443E-02)
.S93E-02)
.398E-02)
.743E-02)
.136E-02)
.584E-02)
.949E-01)
.138E-01)

.867E-02)
.352E-02)
.483E-02)
.075E-02)
.629E-02)
.077E-02)
.551E-03)
.424E-02)
.913E-02)
.316E-02)

.000E+00)
.000E+00)
.000E+00)
.482E-03)
.000E+0Q0)
.000E+00)
.000E+0Q0)
.462E-03)
.000E+00)
.000E+00)

.446E-03)
.704E-03)
.000E+0Q0)
.000E+00)
.774E-03)
.189E-03)
.944E-03)
.000E+00)
.000E+00)
.000£+00)

150 deg.

.613E-02(
.164E-011{
.371E-01¢
.73S5E-01(
.805E-01(
.875SE-01(
.304E+01¢{
.160E+01{
.105E+00{
.474E-01(

WD Y

.368E-01{
.427E-02(
.768E-01(
L236E-02¢{
.367E-03(
.056E-01(
.120E+00{
.154E+00(
.839E-03{
.000E+00{

OV KHFNKFWOUA KR

.000E+00 {
.000E+00 (
.000E+00{
.000E+00{
.000E+00 {
.000E+00(
L951E-02{
.000E+00{
.000E+00{
.000E+00 (

OCOOFFOQOOOQOOO

.831E-02(
.000E+Q0{
.000E+00{
.260E-03(
.116E-02(
.464E-03(
.000E+00{
.000E+00(
.Q00E+00(
.000E+00¢(

QOO0 ObNOOK

_32 p—

1.422E-02)
1.536E-02)
1.646E-02)
1.822E-02)
2.262E-02)
3.692E-02)
1.968E-01)
2.944E-01)
5.979E-02)
2.498E-02}

2.782E-02)
1.073E-02)
1.837E-02)
1.206E-02)
7.513E-03)
1.477E-02)
6.001E-02)
4.445E-02)
7 .566E-03)
0.000E+00)

0.000E+00)
0.000E+00)
0.000E+00)}
0.000E+00)
0.000E+00}
0.000E+00)
8.572E-03)
0.000E+00)
0.000E+0Q0)
0.000E+00)

8.453E-03)
0.000E+00)
0.000E+0Q0}
7.274E-03)
7.712E-03)
6.944E-03)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)

V-3

155 deg.

1.175E-01(
1.580E-01{(
1.758E-01(
2.242E-01(
5.464E-01 (
1.263E+01 (
6.030E+01 (
5.678E+00(
2.671E-01(
6.021E-01¢(

8.316E~02(
1.989E-01{
1.142E-01¢
3.424E-02¢
3.346E-021(
1.064E+00(
2.164E+00(
6.069E~02(
0.000E+00 {
0.000E+00 (

0.000E+00 {
1.286E-02{
0.000E+00 {
0.000E+00{
0.000E+00 (
1.726E~02(
2.460E-02(
0.000E+00{
0.000E+00{
9.516E~03(

0.000E+00(
0.000E+00(
0.000E+00 (
2.155E-02¢(
9.780E-03(
8.086E-03(
0.000E+00(
0.000E+00 (
0.000E+00(
0.000E+00(

1_54SE-02)
1.752E-02}
1.83SE-02)
2.045E-02)
3.097E-02)
1.458E-01)
3.182E-~01)
9.785E-02)
2.214E-02)
3.244E-02)

1.346E-02)
1.938E-02)
1.528E-02)
9.954E-03)
9.888E-03)
4.276E-02)
6.063E-02)
1.198E-02)
0.000E+00)
0.000E+00)

0.000E+0Q0)
7.949E-03)
0.000E+00)
0.000E+00)
0.000E+00)
8.401E-03)
9.105E-03}
0.000E+00}
0.000E+00)
7 .S88E-03)

0.000E+00}
0.000E+00)
0.000E+00)
8.819E-03)
7.617E-03)
7.428E-03)
0.000E+00)
0.000E+00)
0.000E+00)
0.000E+00)
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Fig. A~2. Differential cross sections of the 12¢(p,px) reaction

at 16 MeV.
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-
(=)
w

JAERI-M 92—029

- -
o o
- ~

Cross Sectlons (mbMeV/sr)
a
o

-
=)
P

1 103 T
C(p,p) 16 MeV Bus = 140° - 2C(p,p) 16 MeV Uiag = 150°
& L1 .
o 3 10 2 elastic
<
-}
E
3 a0’ v
} § o 164
L] g’ a
1o 1 @ . 160
15| 160 a 107 F isoh 160
Q
. S h e
-1 ) 1 . 1 Il L L
2 4 ] 8 10 12 14 18 18 10 Q 2 4 8 86 10 12 14

Proton Energy (MeV) Proton Energy (MeV)

10 T T T
N 2C(p.P) 16 MeV Bug = 155°
g 2
= 102} 1
£
a
E
w1t 3
S
2 1
§ 150 50
9 10° '60(| 6o 3
Q
LT
10.| 1 L 1 1! 1 1 11

0 2 4 6 8 10 12 14 16 18
Proton Energy (MeV)

Fig. A-2. Continued.



JAERI-M 92-029

Appendix 3 Double differential cross sections of the 12C(p,ax) reaction
at 16 MeV.
*%%%%k%% jndicate data are not available.

<< 12C(p,a) Ep=16MeV >>*** DDX (error) in [mb/MeVis] *** -1

Eax (MeV) 20 deg. 30 deg. 40 deg.
1.0 -- 1.1 LA AL L L NEE L L L LS I Thkawnkkh ( hARANRIK ) Thdkkakhh ( xXwkhkkuk )
1.1 -~ 1.2 dhkkkkddk ( kkkkAkkk ) dkkkarhx [ hhkhhwkr ) Thkkwnkk ( whhkkkhhk )
1.2 -- 1.3 hkdkkdkhh [ hkhkkkhk ) dhkkhkaxh ( Akxakkhk ) Thkkkhkk ( hhkkhkrhk )
1.3 -- 1l.4 LA LE LA NGRS L L L L hhkdkexw ( Hkkhkmwkk ) Khkkkhkh ( hkkdkkdihr )
1.4 -~ 1.5 Kkkkkkhk ( Aaxkrkaknkn ) dkdkkkhkd ( hkkAdARkdr ) Fhdkdhdkkdh ( hkdkhkAkk )
1.5 -- 1.6 whkkdkddk ( Awkwhhhhk ) dhdkkdkwhh { hkdkkkhdk ) haakkkkh [ hkkwAkuw )
1.6 -- 1.7 Aakahhhk ( Akwkwwah ) Takkawnk ( hAwxwAAR ) kakakhkh [ hawkwkhw )
1.7 -- 1.8 Tk ok hodk ok ( EEAREH AN ) AR AAAR [ XAAAAIAE ) EhxxhRAE [ A AEEhA )
1.8 -- 1.9 *XAXERRR ( wHkAwRAK ) dakkkdxhw ( HRAxEAAE ) Ixkhkhhh ( kkerhxin )
1.9 -- 2.0 wrawhAAn ( kkkwxkhE ) dhnwkkAr ([ RAAAE AN ) LA AL L L BN L L LLL L L
2.9 = 2.1 wxxakhhk ( kkwAkxxEh ) Akkakhhh ( hkEkakAx ) Trxxxhkn ( Rkkmwwrn )
2.1 -- 2.2 wxwwhhah ( AwrAEAAN ) whkwhkak [ RwwwArAR ) ThxkRxrn ( kkwkkwwk )
2.2 -- 2.3 Ahakhuak ( kxkakxEx ) hkkrxnkkh ( hhkkddAx ) Hhkuakhak { Akakkhhhkk )
2.3 -- 2.4 AhhwAhAh ( kkkkkkhh ) Kuwkhhhd ( hkAEEAAE ) Fhakakdh ( dekdkdknk )
2.4 -~ 2.5 whkHdhdk ( hkkhkh Ak ) hhwhwkkh ( hkkkAaad ) Fhkhakhh ( hdkkdekhn )
2.5 -- 2.6 AR kEAAE ( kxwkAAEE ) Fawkwnkhh ( hhkwwkhax ) Thaaarkr ( kakkaknx )
2.6 -- 2.7 Hakwkhkk ( hxkrwhwk ) Thkakhkhh ( kakkkAhn ) Faxanankan ( deddekddkdn )
2.7 -~ 2.8 wadddkah  ( dwdkkahdo ) Thkaakhh ( Hkhakkdw ) Fhkkarhr [ Gk Adedkdhk )
2.8 -- 2.9 Aakkxhan ( drkhAxAx ) hhkaankhn ( Hukrxwkaxn ) 1.668E+01{ S.509E-01)
2.9 -- 3.0 E2 2T I ( X T ey ) drd kA dededh ( ddkhkRhh ) l.57lE+Ol( 5.346E'Ol)

rhkkhkh AR dedrdrodrddok ke TRk xkdhh ddk ok hkk

( ) 1.397E+01{ 5.0SSE-01)

( *wxxxxxx )} 1 384E+01( 5.028E-01)
XL XYy ( drdede e de g ok ) 1.346E+01( 4.963E'Ol)

( )

(

kA AR AR (222222 2 hh Ak

.

wxhkhh AT AR IRAR

drodrdrdr

.
.

dedded ok ohk L2222 R L)

sk ke 1.269E+01( 4.814E-01)
wkaakdhek ( kEkddhaw ) 1.237E+01( 4.749E-01)
1.505E+01( S5.207E-01) 1.278E+01( 4.843E-01)
1.407E+01( S.031E-01) 1.201E+01( 4.690E-01)
1.391E+01( 4.996E-01) 1.207E+01( 4.699E-01)
1.396E+01( 4.999E-01) 1.047E+01( 4.389E-01)
1.412E+01{ S.054E-01) 1.124E+0l1{ 4.536E-0l1)

e vk ko ok drde e dr e ok

(
(
(
(
(
ThakwA RN ( hkkaLokhoh
(
(
(
{

e e e e oy Uk AR A AR AR

LA LR L 22 EEk A RERN

e dr de e e ok e e ok

ek kdeoh

QVWONAW P WNE

or de de e e dr o

LWWWwwwwwwww
WVoNNoWUd WN-O
[

Vo
BWWWWWwwww

. .
o e e e e e e e

4.0 -- 4.1 LR AL A AL BNEE LT L 2 ) Fnkamxnat ( AAXAKRAK ) Fakwdwdw ( hkwwwrwwN )
4.1 -- 4.2 LEAAAALL BNEELEILEE LN FAwxkahh ( hkdkkuihh ) Fakwkkan ( Haxwwwknk )
4.2 -- 4.3 wxwkkawd ( kkwarkhkh ) wAwxkwkk ( Hhwkkwrx ) *xwhAnAN ( wkkwkknx )
4.3 -~ 4.4 wawwhkxr ( wxwwAIAR ) AxAwkAAE ( AAENEEAK ) FxawkwwAw ( wxwAwkxk )
4.4 -~ 4.5 wawkkahk ( daxwkhrhx ) Aakekahh ( hhakkkhx ) FXEAAAAN ( hxkdhhhh )
4.5 -- 4.6 1.144E+01( 1.584E-01) 8.566E+00( 1.418E-01) 6.198E+00( 1.198E-01)
4.6 -~ 4.7 1.055E+01( 1.521E-0l1) 8.151E+00( 1.383E-01) 5.866E+00( 1.166E-01)
4.7 -- 4.8 9.712E+00( 1.456E-01) 7.S67E+00( 1.331E-01) 5.394E+00( 1.116E-01)
4.8 -- 4.9 8.297E+00( 1.346E-01) 7.273E+00( 1.30S5E-01) S5.0S1E+00( 1.084E-01)
4.9 -- 5.0 6.452E+00( 1.187E-01) 6.691E+00( 1.252E-01) S5.208E+00( 1.l10lE-0l1)
5.0 -- 5.1 4.465E+00( 9.876E-02) 6.226E+00( 1.205E-01) 9.182E+00( 1.481E-01)
5.1 -- 5.2 3.363E+00{ 8.567E-02) S.761E+00( 1.159E-01) 1.069E+0L( 1.607E-01)
5.2 -- 5.3 3.263E+00( 8.569E-02) S5.685E+00( 1.154E-01} 4.258E+00( 1.003E-0l1)
5.3 -~ 5.4 3.S531E+00( 8.761E-02) 6.981E+00( 1.284E-01) 2.288E+00( 7.268E-02)
5.4 -~ 5.5 4.428E+00( 9.818E-02) 1.238E+01( 1.729E-0l1) 2.008E+00( 6.803E-02)
5.5 -- 5.6 5.592E+00( 1.106E-0L) 9.342E+00( 1.499E-01)} 1.921E+00( 6.699E-02}
5.6 -~ 5.7 6.594E+00( 1.203E-01) 4.316E+00( 1.007E-01) 1.866E+00( 6.625E-02)
5.7 -- 5.8 1.101E+0)1( 1.S560E-01) 3.220E+00( 8.700E-02) 1.818E+00( 6.574E-02)
5.8 -- 5.9 1.234E+01( 1.656E-01) 2.611E+00( 7.809E-02) 1.705E+00( 6.344E-02)
5.9 -- 6.0 7.006E+00( 1.243E-01) 2.235E+00( 7.288E-02) 1.492E+00( 5.975E-02).

_.36 —
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<< 12C{p,a) Ep =16 MeV >>*** DDX (error) in [mb/MeV/sr] *** -2
Ea (MeV) 20 deg. 30 deg. 40 deg.
6.0 -- 6.1 4.730E+00( 1.015E-01) 2.039E+00( 6.982E-02) 1.463E+00( 5.925E-02)
6.1 -- 6.2 3.919E+00( 9.236E-02) 1.978E+00( 6.896E-02) 1.442E+00( 5.902E-02)
6.2 -- 6.3 3.554E+00( 8.794E-02) 1.546E+00( 6.113E-02) 1.32)1E+00( 5.655E-02)
6.3 -- 6.4 3.077E+00( 8.157E-02) 1.547E+00( 6.182E-02} 1.387E+00( 5.818E-02)
6.4 -- 6.5 2.848E+00( 7.858E-02) 1.320E+00( 5.709E-02) 1.687E+00( 6.388E-02)
6.5 -- 6.6 2.728E+00( 7.675E-02) 1.359E+00( 5.767E-02) 1.321E+00( 5.685E-02)
6.6 -- 6.7 2.17SE+00( 6.833E-02) 1.614E+00( 6.296E-02) 8.948E-01( 4.688E-02)
6.7 -- 6.8 2,067E+00( 6.653E-02) 1.701E+00( 6.541E-02) 7.068E-01( 4.137E-02)
6.8 -- 6.9 2.016E+00( 6.601E-02) 1.158E+00( 5.385E-02) 6.833E-01( 4.107E-02)
6.9 -- 7.0 2.258E+00( 7.024E-02) 9.392E-01( 4.830E-02) 9.003E-01( 4.666E-02)
7.0 -- 7.1  2.203E+00( 6.952E-02) 8.117E-01( 4.541E-02) 1.335E+01( 1.774E-01)
7.1 -- 7.2 1.420E+00( 5.523E-02) 6.588E-01( 4.030E-02) 3.189E+01( 2.745E-01)
7.2 -- 7.3 1,265E+00( 5.190E-02) 5.492E-01( 3.661E-02) 4.668E+00( 1.043E-01)
7.3 -~ 7.4 9.854E-01( 4.578E-02) 1.186E+00( 5.257E-02) 1.386E-01( 1.795E-02)
7.4 -- 7.5 8.641E-01( 4.245E-02) 1.886E+01( 2.071E-01) 1.037E-01{ 1.486E-02)
7.5 -- 7.6 7.214E-01( 3.892E-02) 1.930E+01( 2.093E-01) 3.926E-02( 9.440E-03)
7.6 -- 7.7 6.277E-01( 3.660E-02) 1.415E+00{ S5.649E-02) 4.441E-02( 1.035E-02)
7.7 -- 7.8 2.603E+00( 7.370E-02) 1.708E-01{ 1.931E-02) 4.312E-02( 1.018E-02)
7.8 -- 7.9 2.781E+01( 2.460E-01) 1.125E-01( 1.597E-02) 2.141E-02( 7.190E-03)
7.9 -- 8.0 1.539E+01{ 1.813E-01) 5.206E-02( 1.092E-02) 8.610E-03( 4.5208-03)
8.0 -- 8.1 9.175E-01( 4.336E-02) 1.706E-02( 6.420E-03) 1.340E-02( 5.270E8-03)
8.1 -- 8.2 1.387E-01( 1.672E-02) 7.270E-03( 3.730E-03) 1.350E-02( S.360E-03)
8.2 -- 8.3 8.888E-02( 1.358E-02) 3.610E-03( 2.5S0E-03) 3.640E-03( 2.570E-03)
8.3 -~ 8.4 6.952E-02( 1.218E'02) Sedrdedhod ko ( dededededrde oo ) e dr e de e e e e ( P332 2222 )
8.4 -- 8.5 7.070E-03( 3.880E-03) dedddekdedd ( ARk hdhhh ) ddkdhhhd ( hhkkkhhn )
8.5 ~- 8.6 4 ,220E-03¢( 3.040E'03) deddekidkk ( Fddddddd ) 122222221 ( dedkkdrddhd )
8.6 -- 8.7 1.011E-02( 5.060E-03) kwkdkhhh ( kkkdhhkx ) dkkadhkd ( hhhhkrwx )
8_7 -- 8_8 1.690E'03( 1_690E-03) drdrdrdekdek ok ( (22222223 ) Je e drdeodr dedrde ( drdedrodrdrde e )
8.8 -- 8.9 kkkRkhhh ( hddhdrid ) whhkkhhk ( whhhkhkh ) whhkhhhh ( hkkAARAR )
8.9 -- 9.0 *akkkdkk (| wdhhnkkdr ) dkkkkhkhk ( ddkkkkwkr ) kdkhkhkdr ( kkkkkdwr )



JAERI-M 92-029

<< 12C(p,a) Ep =16 MeV >> *** DDX {error) in [mb/MeV/sr] *** 11
Ea (MeV) S0 deg. 60 deg. 70 deg.
1.0 -- 1.1 RERAAAAE ( RAXAANAN ) *hrAwAnk ( AAAAAwAN ) RARNAANN ( WAk ANRAN )
1.1 -~ 1.2 AkARhAAh ( hkkAdanw ) EARAARAE ( AARAANAN ) Ak AAAAE ( WA AAERAR )
1.2 -- 1.3 whkrdhhr ( hhkhhhkr ) wARAAAEE (AR ANRAAN ) Rakakhhh ( WANRRAEN )
1.3 -- 1.4 AEREwRRN ( AkERRRAN ) AwkhkkAh ( KANAAAAN ) Ahkkkhkr | wwwAkrxn )
1.4 -- 1.5 Errakanh ( RAwEWNAR ) wwkkawRn ( AakEwkrr ) wrkkkhhk ( Ak ANNAdx )
1.5 -- 1.6 Hrkarnhr ( Awkkwans ) 2.641E+01( 3.166E-01) 2.059E+01( 2.704E-01)
1.6 -- 1.7 wrekdknkd ( hekdahdn ) 2,.543E+01( 3.108E-01) 1.747E+01( 2.494E-01)
1.7 -- 1.8 rwAAARE ( AxAAAARN ) 2.388E+01( 3.015E-01) 1.468E+01( 2.282E-01)
1.8 -- 1.9 wRAREAAE ( HAANANRR ) 2.19S5E+01( 2.882E-01) 1.143E+01( 2.016E-01)
1.9 -- 2.0 LAALALLL IR L LLE Ll ] 1.962E+01( 2.730E-01) 9.132E+00( 1.801E-01)
2.0 -- 2.1 2.614E+01( 5.350E-01) 1.662E+01( 2.513E-01) 8.493E+00( 1.735E-01)
2.1 -- 2.2 2.291E+01( 5.015E-01) 1.394E+01( 2.303E-01) 7.969E+00( 1.684E-01)
2.2 -- 2.3 2.107E+0L( 4.784E-0l) 1.177E+01( 2.116E-01) 8.215e+00( 1.707E-01)
2.3 -- 2.4 1.821E+01( 4.459E-01) 1.065E+01( 2.017E-01) 7.728E+00{ 1.6S8E-01)
2.4 -- 2.5 1.699E+01( 4.319E-01) 9.674E+00( 1.918E-01) 7.626E+00( 1.650E-01)
2.5 -~ 2.6 1.451E+01( 4.000E-01) 9.413E+00( 1.893E-01) 7.611E+00( 1.644E-01)
2.6 -~ 2.7 1.402E+01( 3.932E-01) 9.136E+00( 1.863E-01) 7.081E+00( 1.588E-01)
2.7 -~ 2.8 1.370E+01{ 3.921E-0l1) 8.854E+00( 1.831E-01) 6.779E+00( 1.555E-01)
2.8 -- 2.9 1.248E+01( 3.707E-01) 8.843E+00( 1.834E-01) 5.985E+00( 1.4S9E-01)
2.9 -- 3.0 1.126E+01( 3.519E-01) 9.256E+00( 1.876E-01) 5.769E+00( 1.436E-01)
3.0 -- 3.1 1.087E+01( 3.465E-01) 8.209E+00( 1.77SE-01) S.464E+00( 1.394E-01}
3.1 -- 3.2 1.136E+01( 3.54SE-01) 7.250E+00( 1.660E-01) 5.984E+00( 1.465E-01)
3.2 -- 3.3 1.013E+01( 3.344E-01) 6.969E+00( 1.629E-01) 6.115E+00( 1.480E-01)
3.3 -- 3.4 9.357E+00( 3.230E-01) 6.278E+00( 1.550E-01) 5.255E+00( 1.368E-01)
3.4 -- 3.5 9.682E+00( 3.292E-01) 6.053E+00( 1.521E-01) 4.545E+00( 1.27SE-01)
3.5 -- 3.6 9.733E+00( 3.308E-01) 5.664E+00( 1.468E-01) 4.485E+00( 1.260E-01)
3.6 -~ 3.7 8.806E+00( 3.154E-01) 5.509E+00( 1.455E-01) 5.678E+00( 1.421E-01)
3.7 -- 3.8 7.858E+00( 2.978E-0l1) 5.174E+00{ 1.414E-01) 1.361E+01( 2.208E-01)
3.8 -- 3.9 6.915E+00( 2.775E-01) 4.917E+00{ 1.378E-01) 1.513E+01( 2.328E-01)
3.9 -- 4.0 6.465E+00( 2.685E-01) 4.656E+00( 1.345E-01) 4.395E+00( 1.251E-01)
4.0 -~ 4.1 *hawknrr ( whkkwwrnn ) dwkkkann ( WAARWAAN ) wawrakhn ( kwrAwwaw )
4.1 -- 4.2 whkwdhkn ( hwkdkdar ) Axrkdrnn ( KAxxwARE ) kAN R ( kkkwAkAr )
4.2 -~ 4.3 Ahkhahnnr | AkAAAAAN ) dknkkwkn | AhEAAAAR ) khkExRAN | wAANRwAR )
4.3 -- 4.4 AARRARRR ( RAWAWNAAE ) ARRRAARE ( RARAANAR ) drhkAN2n ( Awkdkkrr )
4.4 -- 4.5 Ahkdkhhd ( RAAAAERN ) ARRANRRN ( AARRARAR ) dhkwkrkw ( Akkdkdax )
4.5 -- 4.6 6.317E+00( 1.080E-01) 1.620E+00( 5.646E-02) 7.166E-01( 3.807E-02)
4.6 -- 4.7 1.340E+01( 1.592E-01) 1.3895+00( 5.296E-02) 5.989E-0L( 3.496E-02)
4.7 -- 4.8 1.096E+01( 1.439E-01) 1.062E+00( 4.624E-02)  5.702E-01( 3.434E-02)
4.8 -- 4.9 3.541E+Q0( 8.107E-02) 9.643E-0l( 4.401E-02) 4.781E-01l( 3.147E-02)
4.9 -- 5.0 2.083E+00( 6.163E-02) 8.0S3E-Ol( 3.997E-02)  3.702E-01( 2.748E-02)
5.0 -- S.1 1.404E+00( 5.035E-02) 5.846E-OL( 3.425E-02) 2.729E-01( 2.382E-02)
5.1 -- 5.2 1.103E+00( 4.470E-02) 4.307E-01{ 2.959E-02)  2.17SE-01( 2.091E-02)
5.2 -- S.3 1.017E+00( 4.284E-02) 3.618E-01( 2.694E-02) 2.521E-01( 2.27SE-02)
5.3 -- 5.4 9.803E-01( 4.235E-02) 3.824E-01( 2.767E-02) 3.667E-D1L{ 2.759E-02)
5.4 -- 5.5 1.042E+00( 4.352E-02) 3.023E-01( 2.435E-02)  4.331E-01{ 2.953E-02)
5.5 -- 5.6 9.746E-01( 4.223E-02) 4.359E-0l( 2.944E-02) 8.255E+00{ 1.279E-01)
5.6 -- 5.7 9.601E-01( 4.17SE-02) 4.924E-01( 3.129E-02) 3.056E+0L{ 2.4S6E-01)
5.7 -- 5.8 1.017E+00( 4.31SE-02) 7.226E-0L( 3.798E-02) 8.068E+00( 1.259E-01)
5.8 -~ 5.9 9.568E-0l( 4.213E-02) 6.414E-01( 3.583E-02)  2.224E-01{ 2.080E-02)
5.9 -- 6.0 8.890E-01{ 4.070E-02) 4.282E-01{ 2.960E-02) 5.429E-02{ 1.029E-02)
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JAERI-M 92—-029

<< 12C(p,a) Ep =16 MeV >>*** DDX (error) in [mb/MeV/sr] *** -2
Ea (MeV) S0 deg. 60 deg. 70 deg.
6.0 -- 6.1 1.095E+00( 4.499E-02) 2.943E+00( 7.642E-02) 3.020E-02{ 7.820E-03)
6.1 -- 6.2 1.196E+00( 4.671E-02) 3.482E+01( 2.634E-01) 2.641E-02( 7.350E-03)
6.2 -- 6.3 8.228E-01( 3.904E-02) 2.598E+01( 2.269E-01) 4.704E-02( 9.690E-03)
6.3 -~ 6.4 6.086E-01( 3.347E-02) 1.053E+00( 4.594E-02) 5.220E-02( 1.026E-02)
6.4 -- 6.5 5.629E-01( 3.227E-02) 5.498E-02( 1.054E-02) 2.33SE-02( 7.040E-03)
6.5 -- 6.6 2.049E+00( 6.154E-02) 2,7S5E-02( 7.510E-03) 8.250E-03( 4.190E-03)
6.6 -- 6.7 3.228E+01( 2.449E-01) 2.158E-02( 6.550E-03) 7.560E-03( 3.850E-03)
6.7 -- 6.8 2.727E+01( 2.2S51E-01) 4.948E-02( 9.800E-03) 6.630E-03( 3.420E-03)
6.8 -- 6.9 1.089E+00( 4.470E-02)  3.916E-02( 8.640E-03)  2.026E-02( 6.420E-03)
6.9 -- 7.0 3.906E-02( 8.330E-03) 1.136E-02( 4.730E-03) 2.594E-02( 7.370E-03)
7.0 -- 7.1 5.638E-02( 1.009E-02) 5.310E-03( 3.120E-03) 3.870E-03( 2.760E-03)
7.1 -= 7.2 9.457E-02( 1.304E-02) 1.441E-02( 5.190E-03) 2.061E-02{ 6.300E-03)
7.2 -- 7.3 3.371E-02( 7.440E-03) 6.240E-03( 3.080E-03) 1.116E-02{ 4.570E-03)
7.3 -~ 7.4 2.023E-02( 6.030E-03) 3.290E-02( 8.070E-03) 8.270E-03( 3.920E-03)
7.4 -- 7.5 8.760E-03( 4.030E-03) 4.170E-02( 9.320E-03) 1.059E-02( 4.780E-03)
7.5 -- 7.6 1.849E-02( 5.830E-03) 9.600E-03( 4.630E-03) 6.0S0E-03( 3.550E-03)
7.6 -- 7.7 7.970E-03( 3.720E-03) 2.660E-03( 2.010E-03) 3.100E-03( 2.530E-03)
7.7 -- 7.8 5.100E-03( 3.090E-03) 1.631E-02( S5.400E-03) 7.490E-03( 4.060E-03)
7.8 -- 7.9 4.450E-02( 9.060E-03) 1.572E-02( 5.740E-03) 1.079E-72( 4.830E-03)
7.9 -- 8.0 6.555E-02{ 1.106E-02) 4.360E-03( 2.580E-03) 4.680E-02( 1.003E-02)
8.0 -- 8.1 9.630E-03( 4.280E-03) 9.840E-03( 4.470E-03) 1.839E-02( 6.120E-03)
8.1 -~ 8.2 8.280E-03( 3.770E-03) axxraans ( kxkwrxer ) 5.859E-02( 1.052E-02)
8.2 -- 8.3 1.388E-02( 4.990E-03)  ##»**awsx ( wxwwwwxx )  7_,252E-02( 1.186E-02)
8.3 -- 8.4 LAE AL L BN L L s dhkkhakar | wrkEwArRh ) dhkhkahhd | hkkkhkRwr )
8.4 -- 8.5 Akkhhhkh ( kwkhkhkh ) dhkkhhdx | hhhkawdr ) FhEAAAES ( AkRAARAR )
8.5 -~ 8.6 Thkdhkdt { khkhkhhkwk ) dkkkakah | hkkdakkx ) Hhrhkrrh ( Shmkhrrhr )
8.6 -- 8.7 hhhknrker ( wakkiwkk ) dhrkhkhh ( kAR AARAR ) Ak AREE [ wkAkkAAr )
8.7 -- 8.8 dekdhahek ( hkewkAhh ) wkdhhhdk ( hhkhhdkn ) dekkhhhid ( hxkhhhhn )
8.8 -- 8.9 dehdddhen ( hkkkkhkh ) kkkkkhn ( hhhkhwhwk ) ARRRRARE  ( hkkkAkEx )
8.9 -- 9.0 Ahkwwktr ( dkkkAkdn ) hhwkkAEx ( KA XwAAR } Ak hAAEE (xR RERR )

_.39 —



JAERI-M 92-029

<< 12C(p,a) Ep =16 MeV >> *** DDX (error) in [mb/MeVisr} *** -1
Bx (Mev) 80 deg. 90 deg. 100 deg.
1.0 -- 1.1 whnwhnns [ wwwRkaAn ) wuxkhwhh ( RAARARAN ) Auwnakkn ( Aharanwn )
1.1 -- 1.2 A2 A L A L L T L] ErkERARE ( RNRNREAR ) whnwahnk ( WEkAAAAN )
1.2 -~ 1.3 whhkmkwn ( AhkAkwRn )} whkkRRRn ( AEANRTER ) dwamaknn ( Whkaawaw )
1.3 -~ 1.4 ARRARA NS ( AAREARAN ) whAkkknk ( AR AEEAR ) khhhkhkk ( Khkawkhad )
1.4 -- 1.5 Ehkwkkun ( Ahhwwrnd ) whdnrhnr ( RkhRhrAE ) EukARAAk [ AkAkkdwn )
1.5 -- 1.6 1.194E+01( 2.158E-01) 9.744E+00( 1.889E-01) 9.11SE+00( 1.880E-01)
1.6 -- 1.7 1.019E+01( 1.990E-01) 9.123E+00( 1.830E-01) 8.501E+00( 1.812E-01)
1.7 -- 1.8 9.249E+00( 1.898E-01) 8.86BE+00( 1.797E-01) 8.471E+00( 1.816E-01)
1.8 -- 1.9 8.366E+00( 1.801E-01) 8.72BE+00( 1.788E-01) 7.327E+00( 1.692E-01)
1.9 -- 2.0 8.366E+00( 1.805E-01) 8.134E+00( 1.721E-01) 6.250E+00( 1.560E-01)
2.0 - 2.1 8.152E+00( 1.791E-01) 7.980E+00( 1.710E-01) 5.110E+00( 1.406E-01)
2.1 -- 2.2 8.031E+00( 1.779E-01) 6.9S8E+00( 1.595E-01) 4.982E+00( 1.391E-01)
2.2 -- 2.3 7.511E+00( 1.710E-01) 5.643E+00( 1.431E-01) 4.636E+00( 1.338E-01)
2.3 -~ 2.4 7.302E+00( 1.680E-01) 5.264E+00( 1.387E-01) 4.384E+00( 1.300E-01)
2.4 -- 2.5 7.185E+00( 1.673E-01) 4.878E+00( 1.333E-01) 4.461E+00( 1.316E-01)
2.5 -- 2.6 6.275E+00( 1.566E-01) 4.537E+00( 1.285E-01) 7.139E+00( 1.674E-01)
2.6 -- 2.7 5.226E+00( 1.431E-01) 4.591E+00( 1.296E-01) 9.391E+00( 1.920E-01)
2.7 -- 2.8 5.379E+00( 1.444E-01) 4.696E+00( 1.307E-01) 5.217E+00( 1.435E-01)
2.8 -- 2.9 4.867E+00( 1.376E-01) 6.830E+00( 1.571E-01) 2.131E+00( 9.119E-02)
2.9 -~ 3.0 4.595E+00( 1.336E-01) 1.143E+01( 2.029E-01) 1.773E+00( 8.240E-02)
3.0 -- 3.1 4.506E+00( 1.328E-01) $.154E+00( 1.717E-01) 1.553E+00( 7.681E-02)
3.1 -- 3.2 4.568E+00( 1.331E-01) 2.758E+00( 1.000E-01) 1.243E+00( 6.854E-02)
3.2 -- 3.3 6.990E+00( 1.639E-01) 1.739E+00( 7.968E-02) 1.228E+00{ 6.832E-02)
3.3 -- 3.4 1.454E+01( 2.360E-01) 1.672E+00( 7.818E-02) 1.092E+00{ 6.426E-02)
3.4 -- 3.5 1.0S8E+01( 2.019E-01) 1.467E+00( 7.392E-02) 9.478E-01( 6.0S5E-02)
3.5 -- 3.6 3.323E+00( 1.134E-01) 1.337E+00( 6.989E-02) 9.252E-01( 5.960E-02)
3.6 -- 3.7 2.174E+00( 9.151E-02) 1.237E+00( 6.820E-02) 7.804E-01( 5.460E-02)
3.7 -- 3.8 1.547E+00( 7.785E-02) 1.082E+00( 6.312E-02) 6.378E-01( 4.932E-02)
3.8 -- 3.9 1.503E+00( 7.720E-02) 9.803E-01( 6.085E-02) 5.304E-01( 4.471E-02)
3.9 -~ 4.0 1.250E+00( 7.012E-02) 9.935E-01( 6.116E-02) 5.622E-01{ 4.600E-02)
4.0 -~ 4.1 ek e ok ( L2 X2 2T ) oe e e e o ok ke o ( L2322 XYY ) 1.480E+00( 7_2993-02)
4,1 ~-- 4.2 [2 222 T T ( 2222 222 ) xRk wkkkd ( [T ) 7.5283+00( 1_6503-01)
4.2 -~ 4.3 hkkwRw kR ( hhRRRTRY ) T YT ( hhd ARk kh ) 4_24ZE+00( 1_2343-01)
4.3 -~ 4.4 ek ek ek ek ( kAR Rkk ) AT RN RRK ( 2T TR XY ) 2_2443-01( 2-8683'02)
4.4 -- 4.5 whkkhhak ( whhwARwr ) wrRhRAAr ( RRkRkAAr ) 1.483E-02( 7.070E-03)
4.5 -- 4.6 5.345E-01( 3.641E-02) 1,090E+01( 1.690E-01) Mhakkdak ( Hkwaekrr )
4.6 -- 4.7 4.984E-01( 3.520E-02) 5.295E+00( 1.170E-01) hkkkkhr ( wkakEarr )
4.7 -~ 4.8 4.899E-01( 3.496E-02) 2.265E-01( 2.397E-02) Hhakkrtn ( kkwrwarr )
4.8 -- 4.9 4.370E-01( 3.305E-02) 3.311E-02( 9.300E-03) *hukkdak [ wkrawer )
4.9 -- 5.0 1.790E+00{ 6.619E-02) 2.439E-02( 7.860E-03) Hkkdkknhk ( Rhhewerd )
5.0 -- 5.1 9.729E+00( 1.539E-01) 8.340E-03( 4.310E-03) Rakkkwkh [ EwkkwRRR )
5.1 -- 5.2 7.148E+00( 1.318E-01) 1.171E-02( 5.250E-03)  ****x%x* ( wxwwszaswx )
5.2 -- 5.3 4.708E-01( 3.365E-02) 1.006E-02( 4.940E-03) Rakkkkhx ( EEARRARS )
5.3 -- 5.4 3.459E-02( 9.330E-03) 1.390E-02( 5.640E-03) RERRRRRE ( HhxATRAX )
5.4 -- 5.5 2.870E-02( 8.S80E-03) 3.765E-02( 9.120E-03) RarkkrAx ( ERARENRST )
5.5 -- 5.6 1.855E-02( 6.970E-03) 5.028E-02( 1.048E-02) hawwrdxr [ kkkexudn )
5.6 -- 5.7 2.431E-02( 7.680E-03) 1.37SE-02( 5.900E-03) Rakkkuak [ REaRARAR )
5.7 -- 5.8 1.434E-02( 5.880E-03) 1.004E-02( 5.010E-03) RhkkRahRr ( wddwkdRn )
5.8 -- 5.9 5.214E-02( 1.085E-02) 1.744E-02( 6.210E-03) Rhrkkanh ( RkAndkhrR )
5.9 -- 6.0 5.574E-02( 1.115E-02) 9.200E-03( 4.920E-03) whhdkdhr ( EkwEEAAR )
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JAERI-M 92-"29

<< 12C(p,a) Ep =16 MeV >>*** DDX (error) in [mb/MeV/sr] =** -2
Ea (MeV) 80 deg. 90 deg. 100 deg.
6.0 -- 6.1 2.124E-02( 7.130E-03) 1.121E-02( 5.470E-03) bbbl b L G AL bbb
6.1 -- 6.2 5.820E-03{ 3.990E-03) 2.273E-02{ 7.210E-03) bbbl B W bbbl
6.2 -~ 6.3 9.100E-03( 4.400E-03) 1.288E-02( S5.420E-03) AERARRLN ( AAAEA,
6.3 -- 6.4 2.355E-02( 7.550E-03) 7.570E-03( 4.430E-03) fehohdob A A G A bl
6.4 -+ 6.5 1.444E-02( 5.740E-03) 7.680E-03( 3.840E-03) wurwuwhw ( wAwwaEnn
6.5 -~ 6.6 $.950E-03( 3.760E-03) 1.514E-02( 6.130E-03) bbb b I S A bbbt
6.6 - 6.7 1.352E-02( 5.540E-03) 7.570E-03( 4.620E-03) bbb b A S ARl
6.7 -- 6.8 1.179E-02( 5.260E-03) 5.650E-03( 3.990E-03) faliaiahebo b bbbl
6.8 -- 6.9 1.241E-02{ S.050E-03) 1.439E-02( 5.720E-03) wrAmAAE ( ARARA AR
6.9 -- 7.0 1.522E-02( 6.160E-03) 1.171E-02{ S5.370E-03) bbb AL AN GRL AL EA R
7.0 -- 7.1 5.570E-03( 3.570E-03) 1.903E-02( 7.210E-03) kbbb LA G AL bbbt
7.1 -~ 7.2 8.200E-03( 4.740E-03) 1.318E-02{ S5.650E-03) HaAaarAe ( ArAAErAy
7.2 == 7.3 8.200E-03( 4.740E-03) 5.254E-02( 1.123E-02) daraaddn | darndraas
7.3 -- 7.4 1.020E-02( 5.180E-03) 1.155E-01( 1.708E-02) bbb AL LR G LA AL LAL
7.4 -- 7.5 1.367E-02( 5.650E-03) 4.574E-02( 1.071E-02) radratas ( SASRATSS
7.5 -- 7.6 1.154E-02( 5.130E-03) 7.570E-03( 4.430E-03) b bALL LA O L LA LA
7.6 =~ 7.7 2.492E-02( 7.560E-03) 2.820E-03( 2.820E-03) bbbl Gobobo bbb il
7.7 -- 7.8 5.539E-02( 1.109E-02) Anhhhddh Ak AeAAAE ) whddddtd ( AhAAday
7.8 == 7.9 5.910E-02{ 1.21SE-02) 2.460E-03( 2.170E-03) bbb AL LN SR AL e E
7.9 -- 8.0 9.454E-02( 1.526E-02) 8.880E-03( 4.430E-03)  #*+#fawx ( sasxntan
8.0 -- 8.1 2.413E-02{ 7.380E-03) 1.080E-03( 1.440E-03) bbb bbb LS
8.1 -- 8.2 1.001E-02( S.230E-03) 5.650E-03( 3.990E-03) Arddaddn ( drarraan
8.2 -- 8.3 1.870E-03( 1.870E-03) 4.740E-03( 3.410E-03) bbb bbb bbb bbb
8.3 -- 8.4 Ak ndAd ( wdrARAwd ) 1.920E-03( 1.920E-03) AARENANE (AR R AN
8.4 -- 8.5 hkkdhAE ( AhAdhAax ) whahdddd ( AAaNRAAr ) AudRhwnd ( AR ERANN
8.5 -- 8.6 dhdnhadd ( Rakrddws ) Anadddnd ( Ahrdhdar ) whdrddd ( AR RAAANS
8.6 -- 8.7 danwAndd ( hAkardws ) AR RArEr ( AERARAAn ) whdhddtd ( hhAAAaAn
8.7 -- 8.8 L2222 22 2] ( A kdAhEr ) AL ALLANEE L ) LALALAL L INER LS LA L
8.8 -- 8.9 AhdANNRs ( AR AEAS ) LXAZ 2222 ( AudERAN® ) LAAAL AL NG LLLT L L]
8.9 -- 9.0 (AR AL NNERLLILELLL NS Ahwkhhdd ( Ahwddkr ) AN AAnE ( ARERRRAS
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<< 12C(p,a) Ep = 16 MeV >>*** DDX (error) in [mb/MeV/sr] *** V-1
Ea (MeV) 110 deg. 120 deg. 130 deg.
1.0 -- 1.1 Ekakkkrnr ( RkkkAkdx ) Ahkkkhkk ( AkkkhkAk ) LA LLL N L LIRS
1.1 -- 1.2 dhhkkknk ( dkkkhkrer ) Ehhrhha ( EEEXEmkk ) hhkhkkih ( ARkkwRrk )
1.2 -- 1.3 dkkkkhn ( dkkwwdhd ) Akkkkhkr ( wkkdkkkkx ) Ahdhkhah ( Ak kAhkkR )
1.3 -- 1.4 dknkhhhk ( khhkkhhk ) Ahkkhhhh ( Rkdkkkkx ) Ahdhkhhh ( hhdddkhk )
1.4 -~ 1.5 dhkkhkhh ( hkkddrdk ) Ahkdukhd ( hhkhhddk ) hdhkAhh ( AAAAhhhh )
1.5 -- 1.6 7.584E+00( 1.716E-01) 5.290E+00( 1.435E-01) 4.559E+00( 1.336E-01)
1.6 -- 1.7 6.730E+00( 1.616E-01) 4.652E+00( 1.343E-01) 4.665E+00( 1.348E-01)
1.7 -- 1.8 5.401E+00( 1.443E-01) 4.579E+00( 1.323E-01) 5.004E+00( 1.401E-01)
1.8 -- 1.9 5.010E+00( 1.394E-01) 4.493E+00{ 1.315E-01) €.726E+00( 1.638E-01)
1.9 -- 2.0 4.834E+00( 1.369E-01) 4.716E+00( 1.354E-01) 7.709E+00( 1.761E-01)
2.0 -- 2.1 4.510E+00( 1.321E-01) 7.212E+00( 1.680E-01) 3.528E+00( 1.187E-01)
2.1 -- 2.2 4.563E+00( 1.329E-01) 7.421E+00( 1.703E-01) 1.521E+00( 7.671E-02)
2.2 -- 2.3 5.718E+00( 1.492E-01) 3.374E+00( 1.148E-01) 1.240E+00( 6.912E-02)
2.3 -- 2.4 8.360E+00( 1.813E-01) 1.597E+00( 7.852E-02) 1.020E+00( 6.333E-02)
2.4 -- 2.5 5.459E+00( 1.461E-01) 1.246E+00{ 6.923E-02) 6.776E-01{ 5.150E-02)
2.5 -- 2.6 2.112E+00{ 9.049E-02) 9.089E-01( 5.934E-02) 5.872E-01( 4.846E-02)
2.6 -- 2.7 1.474E+00( 7.510E-02) 7.904E-01( 5.541E-02) 4.520E-01( 4.232E-02)
2,7 -- 2.8 1.295E+00( 7.086E-02) 6.457E-01( 4.991E-02) 4.697E-01( 4.384E-02)
2.8 -- 2.9 1.058E+00( 6.379E-02) 6.371E-Q1( 4.989E-02) 3.523E-01( 3.698E-02)
2.9 -- 3.0 8.909E-01( 5.812E-02) 4.533E-01( 4.191E-02) 3.662E-01( 3.739E-02)
3.0 -- 3.1 8.638E-01( 5.801E-02) 4.466E-01( 4.173E-02) 6.128E-01( 4.750E-02)
3.1 -- 3.2 7.208E-01( 5.278E-02) 3.908E-01( 3.906E-02) 6.980E+00( 1.590E-01)
3.2 -- 3.3 7.156E-01( 5.299E-02) 3.171E-01( 3.505E-02) 6.933E+00( 1.584E-01)
3.3 -- 3.4 5.185E-01( 4.475E-02) 1.341E+00{( 6.926E-02) 3.108E-01( 3.387E-02)
3.4 -- 3.5 4.571E-01( 4.256E-02) 8.448E+00( 1.737E-01) 3.739E-01( 3.816E-02)
3.5 -- 3.8 3.513E-01( 3.674E-02) 3.706E+00( 1.146E-01) 2.437E-01( 3.039E-02)
3.6 -- 3.7 7.390E-01( 5.121E-02) 2.452E-01( 3.088E-02) 4.472E-02( 1.355E-02)
3.7 -- 3.8 5.832E+00( 1.441E-01) 2.698E-01( 3.220E-02) 2.435E-02( 9.790E-03)
3.8 -- 3.9 5.197E+00( 1.357E-01) S5.400B-02( 1.444E-02) 1.875E-02( 8.670E-03)
3.9 -- 4.0 4.698E-01( 4.159E-02) 2.136E-02( 8.550E-03) 3.817E-02( 1.256E-02)
4.0 -- 4.1 1.477E-01( 2.389E-02) 2.384E-02( 9.820E-03) 2.881E-02( 1.116E-02)
4.1 -- 4.2 4.431E-02( 1.262E-02) 2.690E-02( 1.051E-02) 6.182E-02( 1.559E-02)
4.2 ~- 4.3 3.122E-02( 1.090E-02) 5.412E-02( 1.454E-02) 9.378E-02( 1.943E-02)
4.3 -- 4.4 9.160E-03( S5.820E-03) 3.589E-02( 1.197E-02) 3.485E-02( 1.167E-02)
4.4 -- 4.5 4.370E-03( 4.370E-03) 8.910E-03( 5.560E-03) 3.000E-03( 3.000E-03)
4.5 -- 4.6 dkkkhhn ( hhhhkkkd ) whwkhhrr ( dukdkhdd ) dhwddhdk ( wkkrhkrx )
4.6 -- 4.7 dhhkhhhk ( hkkhhhhr ) Ahwmkhkk ( hhkhrawn ) Fhddkdhh ( wkdkhken )
4.7 -- 4.8 Hhkkhhhh ( hhkkkhhhh ) Hhkkhhhh ( Whhkhknk ) Idkdhdhh ( Hhhdhhdkkr )
4.8 -- 4.9 Thkwhhdn [ kkkkkwdn ) whwkdddn ( hkdkkdkx ) Ahkkhkhx ( kWwhkkek )
4.9 -- 5.0 dhdhhhkhr ( hkkkkdhkk ) Hhhkkhkhkk ( RENNIAR ) Akdkhhhk ( wkkkkank )
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<< 12G(p,a) Ep =16 MeV >>*** DDX (error) in [nb/MeV/sr] *** V-1
Ea (MeV) 140 deg. 150 deg. 160 deg.
1.0 -- 1.1 Thrkhhkh ( kkkkhwkh ) Tkkwhnkh ( RARARARR ) khkkhkkh ( khkkkkhr )
1.1 -~ 1.2 Thhkhhhdh ( kkkkkkir ) Thkkkhhh ( Kwhkkddx ) khkkhhhh ( kkkdhkkr )
1.2 -- 1.3 hddkkdhh ( kkkkkkdn ) hdkdkhkkk ( Ekkkakax ) dkdhkhhk ( kkhkkhkx )
1.3 -- 1.4 Thhdkkhh ( hhkhkhkhk ) akhdhkhk ( kkhddhrk ) hhkkkhkhh ( dkkdkhkhk )
1.4 -~ 1.5 hhkkhkkk ( dkhxkkrk ) Ahhkkhkh ( kEkhhhhx ) kkkhhkhh ( dkkdhkhk )
1.5 -- 1.6 4.599E+00( 1.306E-01)} 6.042E+00( 1.504E-01) 8.065E+00( 1.796E-01)
1.6 -- 1.7 5.529E+00( 1.439E-01) 8.582E+00( 1.823E-01) 6.899E+00( 1.665E-01)
1.7 -~ 1.8 8.382E+00( 1.791E-01) 5.956E+00( 1.513E-01) 2.592E+00( 1.005E-01)
1.8 -- 1.9 6.177E+00( 1.541E-0l1) 1.991E+00( 8.612E-02) 1.461E+00( 7.477E-02)
1.9 == 2.0 2.319E+00( 9.30SE-02) 1.260E+00( 6.829E-02) 1.051E+00( 6.376E-02)
2.0 -- 2.1 1.439E+00( 7.297E-02) 9.295E-01( 5.822E-02) 9.118E-01( 5.924E-02)
2.1 -- 2.2 9.666E-01{( 5.962E-02) 6.776E-01( 5.004E-02) 5.963E-01( 4.769E-02)
2.2 -- 2.3 7.159E-01( S.169E-02) 6.604E-01( 4.898E-02) S5.128E-01( 4.389E-02)
2.3 -- 2.4 6.582E-01( 4.969E-02) 5.247E-01( 4.360E-02) 4.828E-01( 4.311E-02)
2.4 -- 2.5 4.984E-01{ 4.300E-02) 4.753E-01( 4.230E-02) 3.206E-01( 3.533E-02)
2.5 -- 2.6 3.916E-01( 3.763E-02) 3.49SE-01( 3.573E-02) 4.374E-01( 4.069E-02)
2.6 -- 2.7 3.334E-01( 3.484E-02) 4.711E-01( 4.148E-02) 3.626E+00( 1.1SSE-01)
2.7 -- 2.8 3.214E-01( 3.405E-02) 3.746E+00( 1.145E-01) 4.724E+00( 1.324E-01)
2.8 -- 2.9 8.495E-01( 5.526E-02) 7.372E+00( 1.61SE-01) 4.462E-01( 4.0S52E-02)
2.9 -- 3.0 7.508E+00{( 1.629E-01) 9.145E-01( 5.679E-02) 1.130E-01( 2.096E-02)
3.0 -- 3.1 S.745E+00( 1.423E-01) 1.S03E-01( 2.412E-02) 2.343E-01( 3.074E-02)
3.1 -- 3.2 1.977E-01( 2.670E-02) 2.593E-01( 3.102E-02) 1.202E-01( 2.147E-02)
3.2 -- 3.3 2.414E-0)( 2.973E-02) 1.427E-01( 2.288E-02) 5.270E-02( 1.414E-02)
3.3 -- 3.4 2.502E-01( 3.031E-02) 7.582E-02( 1.719E-02) 5.983E-02( 1.537B-02)
3.4 -- 3.5 3.368E-02( 1.116E-02) 1.689E-02( 7:760E-03) 6.891E-02( 1.650E-02)
3.5 -- 3.6 4.440E-02( 1.282E-02) 3.928E-02( 1.168E-02) 6.396E-02( 1.595E-02)
3.6 -- 3.7 3.099E-02( 1.085E-02) 3.70SE-02( 1.182E-02) 5.281E-02( 1.435E-02)
3.7 -- 3.8 3.616E-02( 1.189E-02) 3.752E-02( 1.228E-02) 1.567E-01( 2.494E-02)
3.8 -- 3.9 2.683E-02( 1.041E-02) 1.084E-01( 2.067E-02) 6.072E-02( 1.521E-02)
3.9 -- 4.0 4.740E-02( 1.351E-02) 6.632E-02( 1.639E-02) 7.348E-02( 1.734E-02)
4.0 -- 4.1 8.253B-02( 1.792E-02) 3.107E-02( 9.630E-03) 7.5S0E-02( 1.748E-02)
4.1 -- 4.2 1.030E-02( 6.350E-03) 6.819E-02( 1.566E-02) 2.626E-02( 1.018E-02)
4.2 -- 4.3 3.473E-02( 1.156E-02) 2.126E-02( 8.910E-03) 1.524E-02( 7.680E-03)
4.3 -- 4.4 2.222E-02( 8.870E-03) 4.100E-04( 1.100E-03) 1.049E-02( 6.160E-03)
4.4 -- 4.5 2.720E-03( 3.370E-03) 2.500E-03( 2.690E-03) hhkdkkdkk ( dkikwkik )
4.5 -- 4.6 [ 2T T T 22 ( deddeddddn ) 1.540E-03( 2.120E-03) hhkhkhah ( dddkkddhd )
4.6 -- 4.7 kkdkhhhk ( hhkkhhhkh ) 1.370E-03( 2.000E-03) ThEIIXAXK ( AkAEhARR )
4.7 -- 4.8 hkkihhhk ( dkhkhhkkk ) hdkkhdhk ( dkkdkwhr ) hhdhhkhkh ( hhekkhkk )
4.8 -- 4.9 khkkkkhk ( dkhkkkddk ) dhkkhhhh ( hkkkkdhr ) dhkdhdkk ( hhkhkkkhkk )
4.9 -- S.0 dwhkhdhdd ( hkkdkdddk ) ddkhdddk ( hkkddhhh ) hhkhhhkh ( hkhhhkddd )
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Fig. A-3. Differential cross sections of the Hmnﬁv.va reaction

at 16 MeV.
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