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« The first case: 13C
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Stretched states in the continuum

Such states are dominated by a single particle-hole component for
which the excited particle and the residual hole couple to the

maximal possible spin value: J_ .
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Stretched states in the continuum

The configurational purity — ones of the simplest known nuclear
excitations which should provide the most clean information on the details of
nuclear force.

The M4 resonance, with its super-pure stretched coupling between the p,,
and the d.,, shells appears to be an ideal candidate to probe and constrain the
spin-orbit and tensor components of the Gamow Shell Model interaction.
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Studies of the M4 resonances in 13C
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Studies of the M4 resonances in 13C

The aim is to identify decay from the M4 1p,,, = 1d,/, resonance in *3C
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Studies of the M4 resonances in 13C

Inelastic proton scattering on 3C
E, =135 MeV
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From (=, ’) scattering: 21.47 MeV is (7/2*,9/2*) p and n excitations
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Studies of the M4 resonances in 13C

Inelastic proton scattering on 3C
E =135 MeV
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Studies of the M4 resonances in 13C
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Studies of the M4 resonances in 13C
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Experimental setup - presently available
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Experimental setup - presently available

Double Sided Silicon Strip Detector
(Micron Semiconductor Ltd)

Active area: 50mm X 50mm

No. of channels: 32 (16 per side)

Thickness: 1.5 mm

Full depletion: 200V Single side view

(www.micronsemiconductor.co.uk)
N, |30%CF ADC .
v 80% CF Information on the energy
D{ N v PC disc ‘ and ri.se tlme. .
" |80% CF TDC ?llowag for.hght particle
DSSSD  16channel  MegAmp identification

detector preamplifiers  modules



Experimental setup - presently available

123C(p,p’) E,=130MeV
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The results from a recent test experiment
performed at CCB — the proton energy spectrum



Future developments at CCB

More complex cases and heavier
nuclei, where the density of states
is larger, may be studied only if
the energy resolution will be
improved
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More complex cases and heavier 1) New experimental hall at CCB:
nuclei, where the density of states —> Magnetic spectrometer -
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the energy resolution will be excitation energy of the resonance
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More complex cases and heavier 1) New experimental hall at CCB:
nuclei, where the density of states —> Magnetic spectrometer -

is larger, may be studied only if
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Future developments at CCB

Ge detector for scattered protons energy measurement
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Future developments at CCB

Ge detector for scattered protons energy measurement
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Future developments at CCB

Ge detector for scattered protons energy measurement
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Spectrum from 1 coaxial Ge detector (90 mm length, 37 mm diameter)

D. Dorcioman et al., Nucl. Inst. And Meth. 101, 91 (1972)



Future developments at CCB

Ge detector for scattered protons energy measurement
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Interesting cases for future studies

- 12(C: excited states having strong single-particle-hole component appear in '2C at energies
above 16 MeV

- broad, overlapping nature of M4 excitations in 2C — better energy resolution needed

- in particular, a resonance with sizable M4 and 2~ components has been observed at the
19.5-MeV excitation energy, in measurements at high momentum transfer.
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Interesting cases for future studies

M4 resonances 1n 4N M4 resonances in 90
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Interesting cases for future studies
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Summary

- The precise information will obtained on the decay of the
stretched states in p-shell nuclei

« 13C, 12C, 14N, 160 will be studied with presently available and
completed devices, as well as with the equipment planned to be
developed in future.

 Such information will provide a unique opportunity to constrain the
parameters of the Gamow Shell Model which can greatly
improve its predictive power.
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