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Neutron-Rich **Ca doubly magic
_nucleus
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and also determine gaps at N=32 and N=34
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Introduction

* |n spherical even-even nuclei the quadrupole interaction leads to so called
proton-neutron mixed symmetry (MS) states. Coupling of 2+ proton and 2+
neutron states. The wave functions:

50Ti 52Ti at 1+ 32 =1
2y) = al2;) + 5|2,)
+\ . . — o+ | 1 T v
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 The MS state are sensitivity to the underlying sub shell closure and their part
of residual interaction. it used to specify the microscopic structure of shell
closure. 6. Rainoviski et. al. PRL (2006).



Mixed Symmetry State

« Strong M1 decay to the fully symmetric state 2*1 and weak collective decay

strength to the ground state E2 transition.
* IBM-2, predict the cross section from alpha-transfer into MS state.
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Experimental Set up

« Gamma-spectroscopy on **Ti has been performed using inverse kinematics
to populate the states.
 MINIBALL germanium array at the Maier-Leibnitz-Laboratory in Munich.
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Experimental Set up
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Prompt Gamma Ray Spectra from
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Chart of Nuclel and Possible
reaction Channels
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Gamma Spectra for 2 Particle hit
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Energy keV

*Ca(d,p)*Ca
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*Ca(d,p)*Ca
Doppler Correction at the Segments
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Relative cross-Section of MS state to 2*1
after alpha transfer
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Conclusion
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« There is unexpected large population of MS state in °°Ti, even stronger in
“‘Ba experimentally.

» Challenging our understanding of MS state and how they are populated in
alpha transfer.

 Discrepancy between the theory and our understanding to the MS state.
 Fundamental information can be achieved on the size of valance shell in
neutron-rich **Ca which may indicate change in shell evolution. 18
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