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Fast beam Collinear Laser Spectroscopy(CLS)
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Atomic Structure & High Resolution Spectroscopy
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Laser Spectroscopy on Exotic Isotopes along the Nuclear Chart _MGK%E‘%%”

Towards a complete understanding of nuclear structure P :_
through resonant interactions between laser light and atoms ( R 4

Occurence of flip flop behaviour

of nuclear shape in Hg (Z=80) \

Verification of a nuclear
sub-shell closure at Z = 64 \

Evidence for tri-axial nuclear
shapes (''2Cd-region) —_—

;
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High res. spectroscopy
of actinides towards
Super Heavies (Z = 100)

Detection of nuclear octupole
Charge radii of halo deformation (??°Ra-region)

nuclei ('iLi-region)

Primary Prerequisites:

* Isobarically pure preparation of the exotic isotopes
= High resolution studies on rare commonly short lived species

« once again: knowledge of the atomic structure of exotic element
K H.-J. Kluge, W. Nortershauser / Spectrochim Acta B 58, 1031 (2003)
Proof of isomerism - shape K. Blaum, J. Dilling and W. Nértershéuser, Phys. Scr. T152 (2013)
coex|stence (65Ni_reglon) H.-J. Kluge, Physik Journal 19 (8/9), 48 (2020)
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Vacuum pump

CLS &3| 22 =)

1. 3-way bender

3. Velocity tunnihg

6. Beam diagnostics

5. Optical detection
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CLS system in RAON experimental hall

/all thickness: 15 cm}
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3-way bender = lon optics = post accelerator = CEC - optical detection
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Off-Line lon Source (OLIS)
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Charge exchange cell (CEC)
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Collinear fast beam laser spectroscopy on neutron rich La isotopes to explore
the onset and evolution of triaxiality in nuclear ground states .

Jens Lassenl, Rouhong Lil, Hans A. Schuessler2, SeongGi Jo1, Jung Bog Kim3, Sinbee Choi3, Sung Jong
Park4, A. Takamine5, M. Tajima5, M. Wada5, H. limura6, Duckhee Kwon7 .
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1 TRIUMF — Canada’s Particle Accelerator Laboratory, Vancouver BC, V6T2A3, Canada -
2 Dept. of Physics & Astronomy, Texas A&M University, College Station TX, 77843-4242, USA .
3 Korea National University of Education -
41BS.
5 Atomic Physics Laboratory, RIKEN, 2-1 Hirosawa, Wako, Saitama 351-0198, Japan .

6 Japan Atomic Energy Agency, Tokai-mura, Naka-gun, Ibaraki 319-1195, Japan -
7 Korea Atomic Energy Research Institute -

-

Spokesperson: Jung Bog Kim -
Contactperson: Sunglong Park .




The neutron deficient La isotopes O CH3S}HO

The axially asymmetry parameters were calculated from Total Routhian Surfaces
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Moller and co-workers =+ finite-range liquid-drop model

new deformation parametersS O}

Asymmetric parameter

[> FRLDM 1t TRS & E& 7| A&k Zop Xjo] H (B, 2 y'parameters ZLE AtO| Zd)

@ Quadrupole deformation parameter

* large triaxiality is predicted for 129La from TRS, while axial symmetry from FRLDM. In

order to clarify the deformation of 129La and even more neutron-deficient La

Isotopes, we are now planning to extend the laser spectroscopy to these nuclides.
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Science goals (or Physics case)

e Search for evidence of triaxiality in the atomic hyperfine
structure spectra to provide experimental evidence for

predicted structures and shape coexistence.

* Nuclei exhibiting shape coexistence and or octupole
deformations are candidates for physics beyond the

standard model such as parity hon-conservation.
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