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Introduction to laser spectroscopy

Hyperfine interaction: EM interaction between atomic nucleus and the surrounding electrons

*Hyperfine structure/Isotope shift*
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Introduction to laser spectroscopy
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Introduction to laser spectroscopy

“Terra incognita”
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Introduction to laser spectroscopy

Rl beam is overlapped with laser in a
collinear/ant-collinear geometry
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Introduction to laser spectroscopy Collinear laser spectroscopy (COLLAPS-ISOLDE)
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Introduction to laser spectroscopy Collinear resonance ionization spectroscopy (CRIS-1ISOLDE)

Buffer Sequence of laser pulses Decay statlon
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Exotic nuclei studied by laser spectroscopy
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X.F. Yang et al., Prog. Part. Nucl. Phys. 129 104005 (2023)

O about 1000 nuclei was
Investigated so far

-contribute significantly to the
study of nuclear structure and
NN interactions

O First laser spectroscopy of
RaF (radioactive molecule)

-offer new opportunity for the
study of fundamental symmetry
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= Nature 581, 396 (2020);
= Physical Review Letters 127, 033001 (2021)
= Nat. Phys. In press (2023)
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Exotic nuclei studied by laser spectroscopy COLLAPS and CRIS @CERN-ISOLDE
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Exotic nuclei studied by laser spectroscopy Neutron-rich Sc isotopes @COLLAPS
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Exotic nuclei studied by laser spectroscopy Neutron-rich Sc isotopes @COLLAPS
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Exotic nuclei studied by laser spectroscopy .%2Zn isotopes above N =50 @CRIS
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Exotic nuclei studied by laser spectroscopy: 8.82Zn isotopes above N =50 @CRIS

Spin, magnetic and quadrupole moment of 81Zn

<N=51 Isotones

Y.C. Liu, X.F. Yang et al., In preparation (2023)
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Exotic nuclei studied by laser spectroscopy: 8.82Zn isotopes above N =50 @CRIS

Charge radii of 8%:82Zn
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Progress of CLS development in China (PKU, CIAE, IMP, LZU)

Current and future RIB facilities in China
BRIF@CIAE, Beijing
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) Offline CLS lab.

We have established an OFFLINE LAB at PKU for CLS/CRIS setup @2021

— e —
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) CLS offline test

The offline CLS has been tested with stable Ca/Ti beam @2021
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) Online commissioning

The CLS part has been commissioned at BRIF RIB facility@2021
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) Online commissioning
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) cRIS setup

The offline CLS has been further developed into CRIS system@ 2022-2023
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) CRIS offline test

The offline CLS has been further developed into CRIS system@ 2022-2023
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Progress of CLS development in China (PKU, CIAE, IMP, LZU) RFQ test

A RFQ and surface ion source is installed @09. 2023; RFQ test is on going
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Future plans
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Future plans

O Online commissioning of CRIS setup and the first physics experiment at BRIF

BRIF is planned for next year
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Collaboration with CIAE team Collaboration with IMP and LZU teams

COLLAPS: https://collaps.web.cern.ch/
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