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1/ The Experimental Setup : MINIBALL
Efficiency and Count Rates

REX efficiency = 6-16 %
(TRAP+EBIS+A/q = 10-20% Linac transmission = 60-80%)
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— 9-gap radiation background
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— Determination of B(E2) values
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J. Van de Walle et al., submitted to Physical Review C (2008) ("489Zn coulex)
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Some physics cases “over the past years” ...

Evolution of Shell Structure

v the “island of inversion” : 303L32Mg (K. scheit, P. Reiter et al.)
v’ region around ®878Nj (Z=28, N=40-50) : 68Nj, 67.69.7173Cj, 68,70(m)Cy 74.76,78,807n 61\|n, 61Fe
v’ region around 100Sp ; 1061081106 100,102104Cd () cederkall, A. Ekstrom etal) o
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— Neutron Rich Cupper isotopes
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— Neutron Rich Cupper isotopes
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Neutron Rich Cupper isotopes
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— Neutron Rich Cupper isotopes
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— jREX-ISOLDE@
o Neutron Rich Cupper isotopes
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B Neutron Rich Cupper isotopes
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|. Stefanescu et al., Phys. Rev. Lett. 100, 112502 (2008) (67:69-71.73Cu coulex)
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Neutron Rich Cupper isotopes

The observed 1/2- doesn’t seem to be behaving
as a the theoretical single particle level !
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|. Stefanescu et al., Phys. Rev. Lett. 100, 112502 (2008) (67:69-71.73Cu coulex)
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- — Neutron Rich Cupper isotopes

The observed 1/2- doesn’t seem to be behaving
as a the theoretical single particle level !

Whereas behaves much more “single particle like ...”
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2/ Some Physics Cases : Shell Model Interest
Neutron Rich Cupper isotopes
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Neutron Rich Cupper isotopes
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B Neutron Rich Cupper isotopes
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- ] RN Neutron Rich Zinc isotopes
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J. Van de Walle et al., submitted to Physical Review C (2008)
J. Van de Walle et al., Physical Review Letters 99, 142501 (2007)
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— Iron isotopes
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— Iron isotopes

§ Increased collectivity for Z>28
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— Iron isotopes
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3 - Calculations from Caurier et al.
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— Iron isotopes
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T 20
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... BUT no Fe beam @ ISOLDE ...
First test with ®*Mn in-trap decay to ®'Fe
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Some physics case “over the past years” ...
Shape Co-existence

v/ 70Se and 26Sr (aM. Hurst et al. PRL 98, 072501 (2007), E. Clement et al, 2007)
v/ 202204Rn : A, Robinson, this session
v/ 182,184,186,188Hg : A, Petts, this session
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Determining the sign and magnitude of the spectroscopic Quadrupole Moment ... How ?
- Combining lifetime measurements and Coulomb excitation

® Accurate Lifetime measurement needed (non-trivial for rare isotopes)

©|[Low statistics in Coulomb excitation

Ex. : the case of 7%Se ...

A.M. Hurst et al. PRL 98, 072501 (2007) J. Ljungvall et al. PRL 100, 102502 (2008)
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Determining the sign and magnitude of the spectroscopic Quadrupole Moment ... How ?
- Combining lifetime measurements and Coulomb excitation

® Accurate Lifetime measurement needed (non-trivial for rare isotopes)

© Low statistics in Coulomb excitation
- From the sensitivity to diagonal matrix element in Coulex (= q,,=0.7479 <2*| [M(E2) | [2*>)

© No external input needed

® High statistics needed
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Determining the sign and magnitude of the spectroscopic Quadrupole Moment ... How ?
- Combining lifetime measurements and Coulomb excitation
- From the sensitivity to diagonal matrix element in Coulex (= q,,=0.7479 <2*| [M(E2) | |2*>)
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The Quadrupole Moment

- Combining lifetime measurements and Coulomb excitation
- From the sensitivity to diagonal matrix element in Coulex (= q,,=0.74
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Determining the sign and magnitude of the spectroscopic Quadrupole Moment ... How ?
- Combining lifetime measurements and Coulomb excitation
- From the sensitivity to diagonal matrix element in Coulex (= q,,=0.7479 <2*| [M(E2) | |2*>)
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pu— - The Quadrupole Moment

Determining the sign and magnitude of the spectroscopic Quadrupole Moment ... How ?
- Combining lifetime measurements and Coulomb excitation
- From the sensitivity to diagonal matrix element in Coulex (= q,,=0.7479 <2*| [M(E2) | |2*>)
- Coulomb excitation on two different targets
Choice of targets is difficult
Statistics in beam excitation on both targets



Conclusions

- 5 successfull experiments this year.
many more to come next year ...
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- 5 successfull coulex experiments this year : Mn, Rn, Hg, Cd, Cu ...
-physics results have been published and are being prepared for publication

(... not necessarily complete !)

Coulomb excitation of neutron-rich beams at REX-ISOLDE

H. Scheit et al., European Physical Journal A 25, 397-402 (2005)

"Safe" Coulomb Excitation of Mg

O. Niedermaier et al., Physical Review Letters 94, 172501 (2005)

The neutron-rich Mg isotopes: first results from MINIBALL at REX-ISOLDE

O. Niedermaier, et al., Nuclear Physics A 752, 273-278 (2005)

First use of post-accelerated isomeric beams for Coulomb excitation studies of odd-odd nuclei around N=40
G. Georgiev et al., International Journal of Modern Physics E 15, 1505 (2006)

Coulomb Excitation of 88Kr and 92Kr in inverse kinematics

D. Mucher et al., Progress in Particle and Nuclear Physics 59, 361-363 (2007)

Measurement of the Sign of the Spectroscopic Quadrupole Moment for the 2+1 State in 70Se : No Evidence for Oblate Shape
A. Hurst et al., Physical Review Letters 98, 072501 (2007)

Coulomb excitation of the odd-odd nuclei 68,70Cu; first use of post-accelerated isomeric beams
I. Stefanescu et al., Physical Review Letters 98, 122701 (2007)

Sub-Barrier Coulomb Excitation of 110Sn and its Implications for the 100Sn Shell Closure

J. Cederkall et al., Physical Review Letters 98, 172501 (2007)

Coulomb Excitation of Neutron Rich Zn isotopes : First Observation of the 2+1 State in 80Zn

J. Van de Walle et al., Physical Review Letters 99, 142501 (2007)

Interplay between single-particle and collective effects in the odd-A Cu isotopes beyond N=40

I. Stefanescu et al., Phys. Rev. Lett. 100, 112502 (2008)

0+gs—2+1 transition strengths in 106Sn and 108Sn

A. Ekstrém et al., Phys. Rev. Lett. 101, 012502 (2008)

Coulomb excitation of 68Ni40 at “safe” energies

N. Bree et al., Phys. Rev. C 78, 047301 (2008)
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- 5 successfull experiments this year.
- physics results have been published and are being prepared for publication

- Some online references :
www.miniball.york.ac.uk
isolde.web.cern.ch/ISOLDE

- Tests with stable beams (end nov. or 2009)

- In-trap decay with REXTRAP under investigation

- Transfer reactions using MINIBALL starting now
(see talk Wednesday, V. Bildstein and K. Wimmer)


http://www.miniball.york.ac.uk/
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