Nuclear Physics in African media
First African-led Experiment in Physics proposed at HIE-ISOLDE (CERN)
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Which nucleus has “best”
shape co-existence?
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Theory says 72Kr, but experiment points at ®8Se.....but the differences are subtle and a reflection of our
advanced understanding

P. Moller, R.Bengtsson, B.G.Carlsson, P.Olivius, T.Ichikawa Phys.Rev.Lett. 97, 162502 (2006)
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Miniball

104Pd(7°Se,”°Se) @ 2.94 MeV/u

MINTBALL array: segmented HPGe

20
00
-
w0
140

5
e '™
ol
2 % PP S o
2 mg/em ,f’é”"\ CD PPAC| «|
'™Pdtarget v V1 o\ »|

=

20 40 o 20 100 120 140 1e0 180

.\\

Ecp (MeV)

9 2 4 ] e 10

“normal kinematics” CD strip (@ 0)
Pure °Se beams, but only 10% ions/s
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Shape Coexistence in 7°Se
Spherical, Prolate or Oblate?
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J. Ljungvall et al., Phys. Rev. Lett. 100, 102502 (2008)
A. Hurst et al., Phys. Rev. Lett. 98, 072501 (2007)




Shape Coexistence in 7°Se
New Reorientation-effect measurement at HIE-ISOLDE
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Angular distribution will tell us the shape
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What about the second 2*? No statistics for angular distribution

High excitation energy and 104 ions/s are limiting us
6x improvement at HIE-ISOLDE: higher proton intensity on target and 2 GeV protons

We could still do it, but...

it depends on NNDC lifetime (Heese et al., ~27% uncertainty) and 6= -1.0#} !!

Shape Coexistence in "Se
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A technical remark: before the delivery

of the beam the yield of the requested
isotope (7°Se) has to be tested.
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Shape Coexistence in "Se
What about the second 2*? No statistics for angular distribution

Lifetime and mixing-ratio COMPLEMENTARY measurements at iThemba LABS
E.g., ®®Ni("*N,pn) reaction at 39 MeV (Heese et al 1986) to avoid yrast population
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Shape Coexistence in 7°Se
What about the second 2+? We need GAMKA!

Lifetime and mixing-ratio COMPLEMENTARY measurements at iThemba LABS
E.g., 2®Ni('*N,pn) reaction at 39 MeV (Heese et al 1986) to avoid yrast population




JSLDE  CONCLUSIONS & SUMMARY e
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@ iThemba LABS is a vibrant facility with lots of possibilitites
(K600, RIB, Tandetrom, AFRODITE + Ancillary Detectors)
@ We've built a strong Coulomb-excitation program @ iThemba LABS

@ A Lifetime program and GAMKA @ iThemba LABS
@ HIE-ISOLDE full potential: 2°8Pb(79Se,’°Se*)?%8Pb* @ 5.5 MeV/u

@ Allows precise measurement (0.1 eb) of < 2 || E2 || 2 >
(spherical, prolate or oblate?)
@ Test of state-of-the-art beyond-, relativistic- mean field models

@ <27 || E2 ]| 25 >? Not enough statistics for angular distribution

@ Complete Physics needs stable-ion-beam facilites @ ©2
such as iThemba LABS ”f

@ Test of Shape coexistence is possible with combined effbrts!m




