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Physics background

Chart of nuclides in the vicinity of light Pb nuclei

@ Unique laboratory to study shape-coexistence phenomena
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Physics background

Chart of nuclides in the vicinity of light Pb nuclei

@ Unique laboratory to study shape-coexistence phenomena
@ Beam time granted for '*8Pb,!°°Pb and '°?Pb
e Isotope !°>Pb measured in August 2010
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Physics background

L

el energy systematics for Pb isotopes

Pb isotopes
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Physics background

Shape coexistence in neutron-deficient Pb isotopes
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Courtesy of P. Greenlees, see e.g. J.L. Wood et al., Phys. Rep. 215, 101 (1992).
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A.N. Andreyev et al., Nature 405, 430 (2000).
J. Pakarinen et al., Phys. Rev. C 75, 014302 (2007).
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Physics background

Open questions related to neutron-deficient Pb isotopes

o Confirmation of three different shapes in the same nucleus
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Physics background

Open questions related to neutron-deficient Pb isotopes

o Confirmation of three different shapes in the same nucleus

@ Systematic behaviour of mixing between different shape coexisting
structures

@ Why is the collectivity of the prolate yrast bands in Pb nuclei higher than
that of the identical prolate bands in Hg and Pt nuclei

Janne Pakarinen (CERN-ISOLDE) 192pp Coulex ISOLDE-WORKSHOP 7/21




Experimental results

Outline

9 Experimental results




Experimental results

Experimental details

192Ph beam on ''?Cd target
Beam energy: 2.84 MeV/u
Beam intensity: 5x10° pps
Target thickness 2 mg/cm?
Beam on target: 37 hours
Ty /2(***Pb): 3.5 min
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Experimental results

CD rates through the experiment

30000 T T T T T T

25000

20000

15000

10000

CD rate [counts/min]

5000 Laser off Laser off Laser

PR I I Y Y I O B I S | ML

I
6 8 10 12 14 16 18 20 22 24 26 28 30 32 34 36
Time from the start of experiment [hours]

Janne Pakarinen (CERN-ISOLDE) § 10/21



Experimental results

Gate on time difference between particles and ~y-rays
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Experimental results

1-particle hits in the CD detector
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Experimental results

Gate on low CoM angle
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Experimental results

Gate on high CoM angle
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Experimental results

DC ~-ray spectra for Pb detected in low CoM angles
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Experimental results

DC ~-ray spectra for Pb detec

ted in high CoM angles
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Experimental results

Extracting the B(E2) value from '*?Pb data

L L L L L

O High CoM angle |

1x10”" [] LowCoMangle =

1x102

o CLX code

T
|

&

1x10

T
Ll

|(jCLX : Gexpl [b]

1x10°*

UmEaLL
il

1x10° 0.742 eb
. \

T
T
Ll

1x10° v b b b b b b b b
0.50 0.55 0.60 0.65 0.70 0.75 0.80 0.85 0.90 0.95

Matrix element [eb]

Janne Pakarinen (CERN-ISOLDE) 192pp Coulex ISOLDE-WORKSHOP 17




nental results

Extracting the B(E2) value from '*?Pb data
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Experimental results

Systematics of the B(E2) values in Pb isotopes
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V. Hellemans et al., Phys. Rev. C 77, 064324 (2008).
T. Grahn et al., Phys. Rev. Lett. 97, 062501 (2006).
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@ The first Coulex experiment of neutron-deficient Pb isotopes
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Summary

Summary

@ The first Coulex experiment of neutron-deficient Pb isotopes
@ Preliminary B(E2) value of 17 W.u. obtained for the 2?’ state in '°?Pb

@ Close to predicted value for the Op-Oh 2T—>O;s. in the IBM framework.
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