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FIG. 43. Tkeda diagram for light nuclei. The threshold energy

for each decay mode (in MeV) is indicated (Horiuchi et al.
1972).
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Fig. 1-1. Experimental energy levels of '*C are classified into several bands according
to the dynamical calculations in § 2. (A) K*=0* ground rotational band, (B) the first
family of the excited positive-parity states including the 0s* and 2:* states, (C) the
second family of excited positive-parity states. (D) shows K*=3" band, (E) K*=1"
band. The data are taken from Ref. 16). Here, the (0*) level at 10.3 MeV and the
(27) level at 13.35 MeV are assigned to J*=2* and 4~ respectively, according to the
dynamical calculations in § 2.
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Fig. 2-7. a-reduced width amplitudes rye(r) and connected resonance tails G (kr).
Bracket [I®1] denotes a spin of "Be core I and an orbital angular momentum of

the a-particle I, specifying the channel.

should be recognized here that each state has its own single dominant ampli-
tude. According to them, we can classify the states into two groups; one
includes the 0," and 2,* states, the other does the 0;* and 2," ‘states. In the
former an a-particle interacts mainly with the ®Be ground state, while in the
latter it interacts with the first excited state of *Be (the 2,* at 2.94 MeV).
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2.2." Energy spectra and structure of “C
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Fig. 2-2. Calculated energy spectra of '*C and the experimental one.'” The result of
the OCM is taken from Ref. 36). Nucleon-nucleon interactions in Table 2-II are
used with the Coulomb interaction. In the RGM and GCM cases, calculated 3a
energies are subtracted from the total energies, while the total energies of the ground .
state are given in parentheses under the levels, respectively. '
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Figure 2: energy surface of deformed case (M = 0.56)
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FIG. 15. Contours of constant density, plotted in cylindrical
coordinates, for 8Be(0"). The left side is in the ‘‘laboratory’’

frame while the right side is in the intrinsic frame.
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EO0 strength in 12C measured in the (p,p¢)
reaction

M.A. de Huu, C. Biumer ®, A.M. van den Berg, D. Frekers ) M. Hagemann b) M.N. Harakeh,

V.M. Hannen, J. Heyse ¥, E. Jacobs ®), M. Mielke %, S. Rakers ¥, R. Schmidt ®, H.J. Wortche, for
the EuroSuperNova collaboration

Although 12¢C is a well studied nucleus, there are still many open questions about its structure.
Especially the situation with regard to the EO strength distribution below 15 MeV excitation energy
is not yet clear. In nuclear data compilations [1], a strength concentration around E, = 10.3 MeV
has been tentatively assigned to be 0*. During the data taking period of March 2000 and June 1999,
the 12C(p,p¢) reaction has been studied at beam energies of 150 and 172 MeV, at angular settings
of the Big-Bite Spectrometer (BBS) between 4" and 18° and between 5° and 25°, respectively on a
9.1 mg/cm? 12C target. The scattered protons were momentum analyzed with the BBS using the
EuroSuperNova focal-plane detection system.
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Figure 1: Energy spectrum of 12¢ measured at a beam energy of 172 MeV.

The energy spectrum at a BBS setting of 4’ is shown in figure 1. The cross sections for the elastic
channel and the first-excited state (E, = 4.439 MeV) at a bombarding energy of 150 MeV are

consistent with earlier measurements performed at TUCF and Orsay (see figure 2). The cross
sections for the first excited 0+ at E_ = 7.654 MeV and the bump at E, = 10.3 MeV at a beam



energy of 172 MeV are plotted in figure 2. The similarity of the angular distributions points to a
monopole assignment of the 10.3 MeV bump, in good agreement with Ref. [2].
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Figure 2: Cross secfibns for thé ground state, first-excited state, first-excited 0" and the 10.3
MeV bump in 12C: data (dots, triangles and diamonds) are compared with CCBA calculations
(solid lines).

Coupled-channels calculations using the computer code chuck are being performed to extract the
strength of these 0% states. Preliminary results from the calculations are shown in figure 2 for the
elastic channel and the first-excited 2* state.

a) Institut fiir Kernphysik, Universitit Miinster, Germany.

b) Vakgroep Subatomaire en Stralingsfysica, Universiteit Gent, Belgium.
[1] F. Ajzenberg-Selove and C.L. Busch, Nucl. Phys. A336, 1 (1980).

[2] W. Eyrich et al., Phys. Rev. C 36, 416 (1987).



