Neutron-deficient sd-shell nuclel and mirror
symmetry at the proton drip line

First fast-beam PRESPEC proposals

® Motivation
structure of exotic sad-shell nucler

e Mirror symmetry at the proton drip line
results of 36Ca experiments, sa-shell modification, T=-3/2

e Proposed experiment: 2°Si, 29S and 33Ar
PRESPEC-Array, LYCCA ToF-AE-E-Telescope

e Coulomb excitation of 194Sn
Proposal by M. Gorska, J. Cederkall

e Mixed-symmetry states and Coulex of 8Kr
Proposal by J. Jolie, N. Marginean
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Deviations from classical shell model in sd-shell

Frontiers and challenges of nuclear shell model N ; ;f;

T. Otsuka et al., Euro. Phys. Journal A 15, 151 (2002
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New Shell Structure at N<Z
- the mirror point of view -
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Shell model calculations:
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Shell model calculation for
T=1,2 nuclel in sd-shell

MED [keV] Ad hoc modification introduced
e For A =16 — 28 increased
i SM n0dg,, SPE by 200 keV
+100 * For A =28 —40 reduced
- \\ n0d:,, SPE by 300 keV
0 - \ v0d;,, SPE by 900 keV
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=> reduced neutronen gap in 34Ca

"H. Herndl et a/., /D/7y5 Rev. € 52 (]995) 1078 (AV: 5.498 MeV) with respect to

P. Doornenbal et a/., /0/7)/5 Lett. B647, 237[2007) protonen gap in 34G;j (An = 6.241 MeV)



Shell model calculation for
T=1,2 nuclel in sd-shell
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+100 SM
\
0 — -
#  Fesum & @
\/ \\
-100 . U L g

-200

-300

-400

-500

—— uUSD!

—— USDM - gap Z14>/N14<
o USD-HB
o EXT=I1
m EXT=2

18 20 22 24 26 28 30 32 34 36 38 A

"H. Hernd/ et al., Phys. Rev. C 52 (1995) 1078

P. Doornenbal et al., Phys. Lett. B647, 237 (2007).

A. Gade et al. Phys. Rev. C 76, 024317 (2007)

- Confirmation of modifications by
recent result on last and

missing 2* MED in sd-shell for
20Mg and 200 pair.

- Motivation for future work:

It is remarkable that the USD™ interaction
presented in Ref. [9] that does not include
the additional reduction of the Z = 14 proton
subshell gap, predicts the mirror energy
difference for 2°Mg and 2°0O to be small and
positive. This indicates predictive power of
the modified interaction and underlines the
sensitivity of MEDs to details of the nuclear
shell structure.

From: Phys. Rev. € 76, 024317 (2007)
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Experimental and shell model status MED
1T=1,2,1/2,3/2 nuclei in sd-shell
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New PRESPEC proposal
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PRESPEC fast beam set-up

Be production target
"/ multiwire chamber;
B beam position

reaction target
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LYCCA Secondary beam particle identification

detector unit

detector support

pre-amps
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Energy loss {MeV) /LYCCA DSSD 2/

Reaction product identification
after secondary target via ToF-AE-TKE in LYCCA
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The 2* mixed-symmetry state in 38Kr
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Some experimental details

- Primary beam/target
650 MeV/A 238U beam
0.6 g/cm? °Be target

- Secondary beam/target
84,88Kr @ 120 MeV/A
0.4 g/cm? Pb target2+
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Enhanced B(E2) values towards 1%Sn
next step: Coulombexcitation of 194Sn
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TV monopoles tuned to
TTESPEs and Z=50 shell gap

First RISING result 108Sn:
A. Banu et al, Phys. Rev. C 72, 061305(R) (2005)

J. Cederkall et al., Phys. Rev. Lett. 98,172501(2007)
A. Ekstrom et al., Phys. Rev. Lett. 101, 012502(2008)
C. Vaman et al., Phys. Rev. Lett. 99, 162501(2007)

GSl result:
P. Doornenbal et al., Phys. Rev. C 78, 031303(R) (2008)

Accepted proposal Coulombexciation of 194Sn
Spokesperson: M. Gorska, J. Cederkall



Summary

First accepted PRESPEC proposals
*Mirror energy differences of T=3/2 nuclei will show enhanced
sensitivity to isospin symmetry violation and shell gap

evolution
Experiment is crucial for new LYCCA detector

‘Mixed symmetry state in 383Kr
«Coulombexcitation of 1%4Sn

*Mid-term perspective for in-beam spectroscopy AGATA
demonstrator at FRS

*Long-term HISPEC/DESPEC with AGATA at NUSTAR/FAIR



