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Laser spectroscopy (mercury example) P,
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The isomer shift is seen
253.721 nm as a minuscule change in
resonance wavelength
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Laser spectroscopy (mercury example) P,
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Laser spectroscopy (mercury example) P,
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Laser spectroscopy (mercury example) P,
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Year 1977
Pioneering early studies: <Y4184Hg
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Nuclear Shape Staggering in Very Neutron-Deficient Hg Isotopes Detected
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Year 1987 =
Pioneering early studies: '8°-189AY 2
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" Sudden onset of quadrupole
deformation (3=0.25) at '8°Au

Does this persist beyond N=104"

Pt SCREEN

o »A"LF FRATION P00

Baov

=1 O 3 s X Collection time limited by half-life
= ;R -

BHOV

ATOME 3EaM

LEFLEC TION

TN X Despite single ion detection,
sensitivity limited by duty cycle losses

FIG. 1. Setup for on-line resonance ionization mass spec-
troscopy on short-lived Au isotopes.
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The ISOLDE RILIS - as a spectroscopy tool 2

36 RILIS ionized elements routinely available

Laser requirements:
>10 kHz rep rate T =2100 °C High temperature

(100 ps laser/atom target/transfer line/ion source assembly
temporal overlap)

Thick lay,
(] e t

- High efficiency
- Cavity plasma potential enhances
ion survival

Hot cavity
surface ion source

laser interaction region

p @l Doppler broadened line-width
Talk by S.Rothe (yesterday) X




The ISOLDE RILIS setup + detection methods C‘E\@l

RILIS Dye Laser System

10 kHz
Master Clock

— Delay
(F B \
RILIS Ti:Sa Laser System

} wavemeter |

Talk by S.Rothe = o-Spectroscopy
; 70_;(/ l

- RILIS in FEBIAD ion source S.Rothe et al. EMIS 2015 Proceedings




The In-Source RIS collaboration at ISOLDE ')
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The role of In-source
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Pre 2002 Plots provided by A. Barzakh (PNP)
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2002-2011: Tl, Pb, Po, Bi
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2011 - 2012: Po and At @)
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* First measurement for At isotopes: 197,198,203,205,207,209,211,217 A ¢
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2014: Join forces with ISOLTRAP MRToF-MS %@
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28 years later....... CE/RW
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VADLIS: an alternative to hot-cavity RILIS 2
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EMIS 2015 ‘Extending the capabilities of the ISOLDE RILIS by  Thomas DAY GOODACRE

proceedings blurring the boundaries between ion sources at ISOLDE’
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Scope of the Hg study: April 2015 o))

3 Different measurement techniques

Measured Isotopes [ 5598 -
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Windmill + MR ToF-MS assisted laser scans
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38 years later....... CE/RW
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Compilation of in-source RIS work \/3/
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—xtending in-source RIS in the Z=82 region

Selectivity
Extending the already measured chains in the /=82, dealing with isobaric contamination (Fr).

- Access to Low IP elements: Ra (in conjunction with CRIS?), Fr

Address thick-target / RILIS limitations

- Access to refractory metals: Os, Ir, Pt, Ac, Th, Pa

- Access to non-metals: Rn (feasibility is doubtful)

Precision

- Improving resolution for HFA studies (Au, Bi)

- Better extraction of quadrupole moments from HFS N=126



—xtending in-source RIS below the Z=82 region

Toward high precision: Develop Doppler-free methods
lon source developments

Laser developments

Extend chains of isotopes already measured
by fluorescence: Ca, Mn, Ni, Sn, Mg \
/=50

Ac, plus BdF studies

Y ] N=82

IIIII
17

Pm - smaller HFS expected, octupole
deformation interest, IP measurement v ...l

Au - use J=3/2 level for Q determination —R=20
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Thanks for your attention 2

The ISOLDE RILIS team

V. Fedosseev, A. Barzakh, T. Day Goodacre, D. Fedorov, B.Marsh, Ts o 1T
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New members: C. Seiffert, K. Chrysalidis Foundation

The In-Source RIS collaboration
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