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- K. Heyde and J L. Wood, Shape coeX|stence in atomlc nuclei, =

Rev. Mod. Phys. 83, 1467 (2011)

Understandlng the occurrence of shape coeX|stence in atomic nuclei ( |
=~ is one of the greatest challenges faced by theories of nuclear
structure. We suggest that a major revolution is underway




IRIS: laser ion source
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IRIS, Bi: radii
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IRIS, Bi: relative radii
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Bi, ISOLDE&IRIS: isomer shift
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independent (in the limit of present errors) on the nature
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IRIS&ISOLDE: 's for intruder and normal states
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IRIS&ISOLDE: isotopes/isomers with 1=1/2*
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IRIS&ISOLDE: isomer selectivity (I=10-&3%)
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Hfs spectra for two isomers in > 2Bi. Vertical lines mark the frequency positions for the
narrow-band 1st step laser with the pure low-spin (blue) or high-spin (red) isomer production.

——> possibility of the first isomer selective BDf studies



ISOLDE: in-source spectroscopy

Protons

a, B, y- decay spectroscopy

B. A. Marsh et al., 20013 EMIS conference, NIM B317, p.550 (2013)
WM: A.N. Andreyev et al, Phys. Rev. Lett 105, 252502 (2010)
MR-ToF MS: R. N. Wolf et al, NIM, A686, 82 (2012)



ISOLDE: “Otten’s effect”

Bert A gt

G. Ulm, S.K. Bhattacherjee, P. Dabkiewicz, et al., Z. Phys. A 325, 247-259 (1986)

&

0.2

=0.2

-0.&

={L4

-0.8

® Ground states
= [=13/2 isomers

195 200 205
Mass number A




ISOLDE: VADLIS

- ."F

istration?|

iﬁathode .

Anode




ISOLDE, Hg: radii
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ISOLDE, Hg: theory
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ISOLDE, Hg: theory vs experiment
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ISOLDE: unexpected u’s

("7°Hg)=7/2, u("°Hg)=-0.95(2)n.m., Q ("*Hg)=0.7(3)b
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ISOLDE, Hg: shell effect
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RMF: S. E. Agbemava, A. V. Afanasjev, D. Ray, and P. Ring, Phys. Rev. C 89, 054320 (2014)



Laser spectroscopy: other projects

SPES (Legnaro, Italy)

REVIEW OF SCIENTIFIC INSTRUMENTS 87, 02B708 (2016)

First results on Ge resonant laser photoionization in hollow
cathode lamp

Danlele Scarpa,'® Anatoly Barzakh,? Dmitry Fedorov,? Alberto Andrighetto,’

Emilio Marlottl,® Plerglorgio Nicolosl,* and Alessandra Tomaselli®

UNFN-INL, Viale Universita® 2, Legnaro, 35020 Padova, Iraly

2Petersburg Nuclear Physics Institure (PNPI, NRC Kurchatov Institure, Garchina 188300, Russia
SCNISM, Universiry af Siena DSFTA, 53100 Siena, Traly

“Depanmem Imformarion Engineering, Universiry of Padova, IFN-CNR UOF Padova, 35022 Padova, Iraly
‘Department of Electrical, Compuier, and Biomedical Engineering, University of Pavia, 27100 Pavia, Iralv
(Presented 27 August 2015; received 6 August 2015 accepted 19 October 2015; published
online 12 November 2015)

In the framework of the research and development activities of the SPES project regarding the
optimization of the radioactive beam production, a dedicated experimental study has been recently
started in order to investigate the possibility of in-source ionization of germanium using a set of
tunable dye lasers. Germanium is one of the beams to be accelerated by the SPES ISOL facility, which
is under construction at Legnaro INFN Laboratories. The three-step, two color ionization schemes

KU Leuven (Belgium)

Submitted to Nature Physics:

In-Gas Laser lonization and Spectroscopy of Ac:
A quest for the atomic and nuclear structure of heavy elements

R. Ferrer, A. Barzakh, P. Creemers, R. de Groote, L.P. Gaffney, L. Ghys et al.



Pre-2002: Charge radii in the lead region
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ISOLDE & IRIS (2015)
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IRIS & ISOLDE: laser ion source — summary

1.13mepeHbl nsotonnyeckme caBuri N CBEPXTOHKOE pacuiensieHue (U, Q,

2.A13mepeHbl N30TONMYECKMe COBUMM N CBEPXTOHKOE pacuiensieHne (U, Q,

3.06HapyxeH obonoveuHbIn adhdekT B 3apsiaoBbix paanycax Hg (N=126).
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