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Coulomb excitation of heavy beams at
REX-ISOLDE & MINIBALL
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mostly contributions from 2%, — 2*, (EO/M1/E2)

Coulomb Excitation of 182,184,186,138 Hq
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omrom. | EXperimental Data 182-133Hg
2%, 4%, 674, 8% 180Hg

2%, 4%, 6%, 8+, 10*, 182Hqg 2.5
T Grahn, A Petts et al. PRC 80 (2009) 014324
2%y, 4%, 6%, 8% 18Hg

2+1, 4+1, 6+1, 8+1, 10+1 186Hg

L Gaffney, M Hackstein et al.
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Coulex yields, e.g. 182Hg (also 184.186,188Hq)
sensitivity to

<0%[|E2[|2%,>, <2*,||E2[|47,>, <0*||E2]|2%,>,
<0%,||E2|[2*>, <0%,[|E2]|2*,>, <2%,||E2||27,>,
<2%)||E2||4%4>, <4*,||E2]|6%>,
(<2%4||[M1]|2*,>, <2*,]|EO]|2*,> from Fe/FY)
weak sensitivity to

<2%4||E2|[2%4>, <2%,|[E2|[2*,> 0.0
N Bree, L Gaffney, A Petts, K Wrzosek-Lipska et al.
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/T, from Tl B-decay for 2*, — 2*, 180.182184Hg
E Rapisarda et al.

I'./T, from in-beam SAGE for 2*,— 2%,  1%Hg
M Scheck et al. PRC 83 (2011)037303

Population of 0*, from X-ray analysis
N Bree
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Coulomb excitation of ?2Kr
(B.S. Nara Singh, R Wadsworth et al)
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Octupole Collectivity

Octupole (Y;,) Vibration

P Butler

Soft Static Rigid
Octupole Deformation Deformation
v v v
o
L
\ \ / 1“ /f;“\ /
{1\
_ \/\V_/ \\H/ | \/
g——d- 4 ° = 0‘ “+ 0 T
B‘_; B3 33
=1 — 4 oy
—_— - T 3
EVEN-EVEN __ 2 — )
&t ot —0

(after | Ahmad 1993)



EA matrix elements from Coulomb excitation

al <II|E2||1-2> <I||E2||I> <I||E3||I-3> <I||E3||I-1>
) eint’ N
600 _ ) 1 N L
_ < L||Ex||If >= (2I; + 1)2(L,0XO|1;0)Qxax { l e
400 - o t
I | i 42; Em2 p I T
200 - c x -200 _| M Q2— e -1000 10004
. 1=
: -500 — 500 * I -
T | L O | T [ I Q=15008fl’l’§
5 10 15 5 10 15 } . :
600 _ -600 _ L A AERARRERE
] : | 50773 5 10 15 5 10 15
400 | -400 | } 5 5 150pyg
_ . Qy=540¢fin 500_] }/{/ 500 _| ‘/%%
200 _| I 200 _| {é(fl/ : o Q3= 1050efm’
| w00 AT ™ 5||
s Il os 5 1 I 1 b B P
800 — -800 2500 _| 2500_] 226p 4
600 _| -600 _| { IIJ 1 el 2000 _| 4 / Q3 = 3100efnt’
| -400 1500
400 _ -3 Q2=750efm - /{ 1500_| /ﬁ/
| x 2200 _| -1000 | = 1000_| II 1 6003
200 1 ) target
{ {
T | T RN N | ™ SR BRI
5 10 15 5 10 15 10 15 5 10
Ith) Ith)

P Butler HJ Wollersheim et al., NP A556 (1993) 261

R Ibbotson et al PRL 71 (1993) 1990

& LIVERPOOI



-
o
N

—_
o
w

Counts per keV

102

P Butler

224Ra Coulomb excitation

2" — 07
= X-rays 4* — 2¢ 1209n target
— (also 9ONi, 114Cd)
B 6+t — 4+
= 3— 2% |
= [ — 5
- \ 8+ — 6
= o — 47
+ 250.8

4 1- — O* "ﬂ H‘Hm
E2¢

2+

o | | |
0 50 100 150 200 250 300 350 400

Energy [keV]

@



Counts per keV

P Butler

220Rn Coulomb excitation
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FRIB experiment — 228U
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PRC 84, 054302 (2011)
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HIE-ISOLDE

55M CHF CERN PROJECT

Energy: 3 stage installation

HIE-ISOLDE LINAC: STAGE 2a
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HIE-ISOLDE LINAC: STAGE 2b
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Beam intensity e.g. “Ba: 2.10%s
Intensity upgrade  |ncrease from VADIS: factor of 3-20 /
LINAC 4 (160 MeV p injector): factor of 3-5 2019

PS Booster 1.4 -> 2 GeV: factor of 3 in some cases 2019
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HIE-ISOLDE construction
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HIE-ISOLDE beam energy

A/g=4.5 and E = 5.5 MeV/u are the nominal parameters of the facility

Higher energy and lower A/q implies
decrease of efficiency and increase of breeding time
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The heavy ion storage ring TSR
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TSR properties
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TSR applications

M. Grieser et al. Eur. Phys. J. Special Topics 207, 1-117 (2012)

In-Ring - high luminosity achieved thru multiple beam passes (~1 MHz),
important for reaction experiments, and laser measurements of static
properties of exotic nuclei.

External — extracted cooled beams for ultra-high resolution studies of heavy
nuclei and Coulex studies (better energy spread, beam spot & emittance).

cooling =0.5 s
injection N——

~10° ions 1 [ [ [

stackmg =T extraction =5 s
(lifetime in residual gas)

Cooled beams in HELIOS-type spectrometer:
20-30 keV resolution for (d,p)
50-70 keV resolution for (C,C’)

direct scatter detection possible
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TSR installation

@ TSR installation
above a cable duct

@ Tilted beam line coming up
from the machine
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HIE-ISOLDE & TSR planning

2011 2012 : 2013 2014 2015 2016
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HIE-ISOLDE proposals considered at INTC Oct 31, deadline Oct 3

TSR workshop Oct 29-30 CERN (Google “Cern TSR Workshop”)
P Butler @ LIVERPOOI



Studies of shape-coexistence in Hqg
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