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Shape Coexistence In light Hg Isotopes
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Shape Coexistence In light Hg Isotopes
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Shape Coexistence In light Hg Isotopes

. 113/2
« Several theoretical approaches: h9§2
— J.L. Wood et al Phys. Rep. 215 (1992) 101-
201 Z = 82
—  Self-consistent Mean Field + particle number 31/2
restauration: T. Duguet et. al.,Phys. Lett B 559 d3/2 _®_
(2003) 201; M. Bender et. al., J. Phys. G:
Nucl. Part. Phys. 31 (2005) S1611-S1616

— Rel. Mean Field + BCS, e.g. S. Yoshida,
Phys. Rev. C 55 (1997) 3

— IBM, R. Fossion et. al., Phys. Rev. C 67,
024306 (2003) A oA A A A
—  2p-2h excitations, e.g., W. Nazarewicz et al H= Hreg_l_ H2p2h+ H4p4h+ Vmix
Phys. Lett. B., 305 (1993) 195-201 . B A A .
—  Cf. also talk from D. Vretenar Hopon= €2pon/1a KaponQapon® Qapon T Aopon

° COnSiStentIy describe pI‘Olate ﬁ4p4h=€4p4hl’;d+ K4p4hQ4p4h'Q4p4h+A4p4h

and oblate band.
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Shape Coexistence In light Hg Isotopes

This Talk: 18°Hg
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The RDDS Method

Recoil-Distance Doppler-Shift Technique
Eshifted EO

 Independent of
excitation mechanism

» Different observed
energies in-flight /
stopped.

. Distance + Velocity +
ratio flight / degraded
component => Lifetime

Target Stopper

Eops ~ Eqg - (1 + 7 cos0)
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Experimental Setup 184-1838Hg
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. Beam: 40Ar

195 MeV, 2pnA
Target:

& 600pg/cm? 150Sm
On 2 mg/cm? Ta

Target
and
Stopper

2
o oo

184,188Hg analyzed by Liam Gaffney, Liverpooiﬂ
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The RDDS Method

Eshifted EO

Target Stopper
Eops = Eg - (1 + % cos0)
100 um
600 um
8+
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Some technical things: 4+/2+ doublet
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Some technical things: 4+/2+ doublet
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Preliminary Results

Lifetimes [ps]
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Preliminary Results e
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Preliminary Results T
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Preliminary Results

Deformation parameter f3
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Shape Coexistence in 18Hg Isotopes
- s81
I BSOR
* This Talk: ‘g“‘” N T >
— 186Hg: Measurement e MW = T
of lifetimes of excited states. T __ii
— Motivation: ; 424
Transition strengths to test 4+——\_‘3_f7+
the picture of shape coexistence and __ g
deformations. A/ i

- Reduce error-bars of lifetimes ws| / prolate, p~0.3

o+

oblate, f=-0.15
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Deorientation

distance d

« Hyperfine
Interaction | « J Target Stopper
— Magn. Zustand
m=0-m=-[...]

— Angular distribution (at a specific angle)
changes with distance

— Empirical correction ... in progress
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Some technical things: 4+/2+ doublet
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Some technical things: 4+/2+ doublet
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Some technical things: 4+/2+ doublet

« 4,*: standard analysis by gating from 1o
above or below not possible here 541
 Possibilities: 10t
— Line-shape analysis B 489
— Ratio from 90 deg + Analysis of Sum-Peak 6" 8
— Ratio from long distances + Analysis of 587 ™
Sum-Peak 4+__\ 357
« 4,* lifetime Is possible, first (very . SUs
preliminary) result: 21(5) ps. W2
9+
« Problem: Deorientation 405
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Preliminary Results

Lifetimes in ps
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Plunger @ GSI

Target - DSSD Ir Degrader (0,5 mm) Au Target (1 mm)
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Plunger @ GSI

Target Position
(different Target chamber)

Expected Lineshape
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We expect 700 good counts / peak

(inner Ring) Analysis in progress...
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122-126Cd with Plunger and PRESPEC

Aim: application of Cologne
differential plunger

for lifetime measurements at Incoming Beam cocktail
HISPEC/PRESPEC 93% 122Cd, ...

with Coulex in mversléem220 MeV/u E’-. 120MeV/u E”~100 MeV/u
kinematics

= 059 i—046 i =0.43 VCCA

E,Y, s
Gold 2000 mg/cm? Nb 260 mg/cm? \

to the y—ray detector
Measure B(E2,0,* -> 2,*) in 122Cd:

Determine from lifetimes measured with

. Approved parasitic experiment
~ plunge

21 parasitic shifts (Spring 2011)

Compare to B(E2,2," -> 0,*) from Coulex
P ( 1 ) Universitatzu KOIn =~ ™ [ it §
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Outlook: Investigation of neutron rich Cd isotopes at GSI
with RDDS and the new AGATA array at PRESPEC

115Cd 120Cd 121Cd

o ..

a3 115Pd .. 115Pd 120Pd 121Pd 122Pd 125Pd 124Pd

115Fh 116Fh 117Rh 118FRh 115Rh 120Rh 121Fh 122FEh
114Fu 115Pu 116Pu 117Fu 115Fu 115Fu 120Fu
4

70 7z 74
=
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2. Letter of Intent:
measurement of B(E2) in'?4#126Cd in inverse
kinematics Coulex with differential plunger

Incoming Beam cocktail
93% 124Cd, ...

1365 1373h

1335b@134:b

E~220 MeV/u E’~ 130MeV/u E”~110 MeV/u

1355n 1355n

132In 133In 134In 13S5In

131In

< >
B=0.59 ﬁ’=046 i”=043
127Cd 1268Cd 125CdAN1530CA8131Cd 132Cd . : *
]129;1130%
E’Y’ E’Y”
Gold 2000 mg/cm? Nb 260 mg/cm?

78

to the y—ray detector

sl —e—cd » Investigate collectivity when
—b— _Te approaching N=82
S —o—Xe « B(E2,2," -> 0,) related to
s 10f nuclear quadrupole deformation
o P . Milestone in understanding
sk AT—e—o— properties of these nuclei
: O % q . .
u%:;% -Anomalous behavior of 2,* in n-rich Cd
| g—/
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Testing the E(5) symmetry in 1%8Xe

~v-sott
0(6)

Vibrator prolate rotor
U(5) SU(3)

Bohr-Hamilton:
H=T+V PO+V NA+V_S

Limits of the Bohr-Hamiltonian

E(5):%(5y-Speetat-Reotentat-Amalytie-selution—— .
Critical points: E(5),X(5) [1] and O(6) [Z]UnlversuatzuKoln» bz (R
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Testing the E(5) symmetry in 18Xe

~v-sott

Vibrator prolate rotor
U(5) SU(3)

Symmetry Triangle
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The E(5) Symmetry

E(5)
8+ 6+ 5+ 4+
6+ 4+ 3+ 0+
4/ 2"
p 2t

Experiment
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Experimental Results

Lifetimes and Quadrupole Moments using
RDDS — Analysis + Coulex cross sections (GOSIA)
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