Shell evolution in the newly explored
neutron-rich region around Z=82 and
far beyond N=126: experimental details
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Menu: . To be continued A.Gottardo:

* aim of experiment - results on Pb isotopes, gamma energies

- experimental details and lifetimes

- digging useful information - shell model calculations

» preliminary results on Pb isotopes . comparison



Search for exotic Pb isotopes "east of 208Pb"

Need to test stability of shell structure in this region (N=126, Z=82)
Indications of a weakening of Z=82 when approaching drip-line
Drip-line is far away and not at all possible to approach
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Experimental approach:

238 fragmentation at 1 GeV/u allows to reach

heavy Pb isotopes with reasonable cross section
(212Pb up to 229Pb).

e

COFRA(mb) || Tons/hour
“Zph 9.05x10~% 41.60x10°
<14 Py 1.84% 10— 9.30x10°
s ne 3.01x107° 1.30x10°
2B Pl 3.69x10° 1.80x<107
20PT 3.17T>x10"° 15.0

The 6ST UNILAC-SIS accelerator system
combined with the FRS and RISING setup
provide a UNIQUE worldwide facility to
populate and study the neutron-rich lead

Isotopes.
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Experimental details:

Experiment performed at the end of September 2009
5 days data taking

Beam current 1-2 x 107 pps

3 FRS settings:

205Pb : ID confirmation

215-217Pb: "production” settings:

populated nuclei ranging from 212-218pp
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Beam current Target

(SEETRAM)
Implantation

e

_H-FH l Bp' I [1_’ and decay

23] 1 GeV/ \ / \ spectroscopy

I, 1 GeViu Nb foil / Bo, ’_B/\ Bp, . —
Deg. S1: 2.4\97‘0:::\5 |ﬁ1|/ ‘ ‘

/ N\
MONOCHROMATIC
Deg S2: 758 mg/cm?




Experimental challenges:
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t. Isotope identification is
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. Need to disentangle nuclei
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Populated nuclei in 21°Pb setting with AQ
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“12Pb comparison btw us and M.Pfutzner..  t< %

narrower slits to cut primary beam and
heavier nuclei (increased beam intensity) (2*)
Higher y efficieny (~12%)
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Isomers in us range found in all measured Pb isotopes, 212-218Pb

Example of Ey vs. Time matrix to identify long-living isomers

Projection on Energy axis
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Still to do

- study other charge states

- study short/long living isomers with other TAC signals
- extract isomeric ratios

- study beta decay

* detailed study of isomers in species (Hg, Tl, Bi,Po)
e (suggestions ?2??)
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