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Laser Spectroscopy work at FRIB and CERN
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Laser Spectroscopy work at FRIB and CERN
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Recent highlights: \
Science (accepted) (2025)
Nature Communications 16 (1), 2139 (2025)
Physical Review Letters 134 (25), 252501 (2025)
Physical Review Letters 134 (18), 182501 (2025)
Nature Physics 20, 1719 (2024)
Nature Physics 20, 202 (2024)
Physical Review Letters 133, 033003 (2024)
Physical Review Letters 132, 162502 (2024) /
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[ Why (Radioactive) Molecules? ]
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[ Why (Radioactive) Molecules? ]
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Why (Radioactive) Molecules?
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Why (Radioactive) Molecules?
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Why (Radioactive) Molecules?

RaX Collaboration
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[ RaX Collaboration ]
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| Towards Efficient RaF Trapping Via RaF-
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| Towards Efficient RaF Trapping Via RaF- |
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| Towards Efficient RaF Trapping Via RaF* |

40000 | i
% ,x’J‘ Table I. Dissociation wavenumbers [J., adiabatic photo-
35000 - = = electron detachment wavenumbers (ADW), equihibrium bond
_F - length r. and harmonic vibrational wavenumber &, of MF -
30000 |- : @_O _x™ computed at the level of RECP-CCSD(T)
Molecule D./em™! ADW/em™! r./A &./cm™?
BeF ™ 28700 8590 1.42 1060
Mgk~ 21 600 10800 1.82 577
CaF "~ 26200 5300 2.01 516
SrF 25000 7950 2.15 434
BaF~ 26 800 6770 227 439
RaF~ 23600 T210 2.36 4l

Gaul, Garcia Ruiz, Berger. arXiv:2403.09320 (2024)




| Towards Efficient RaF Trapping Via RaF- |
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| Towards Efficient RaF Trapping Via RaF- |

Normalized Counts vs Wavenumber
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Table I. Dissociation wavenumbers ﬁt, adiabatic photo-
electron detachment wavenumbers (ADW), equlibrium bond
length r. and harmonmic vibrational wavenumber &, of MF~

computed at the level of RECP-CCSD(T)
Molecule D,fem™ ADW/em™! r./A &./cm™!

BeF~ 28 700 8590 1.42 1060
MgF~ 21600 10 800 1.82 577
CaF~ 26 200 8300 2.01 516
SrF~ 25000 7950 2,15 434
BaF"~ 26 800 6770 227 439
RaF~ 23600 7210 2,36 401

Gaul, Garcia Ruiz, Berger. arXiv:2403.09320 (2024)
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[ Summary and Outlook

10 GHz 1 GHz 100 MHz 100 Hz <1 mHz
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[ Summary and Outlook
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Laser Spectroscopy work at FRIB and CERN
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Photo-Resonance Excitation and Cavity lonization Spectroscopy Apparatus
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Velocity Map Imagining
Significantly reduced background AND initial electron energy reconstruction
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Access to new key nuclear systems
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[ Laser Spectroscopy Around 1°9Sn and 132Sn ]
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RISE @ BECOLA/FRIB
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[ Radioactive Molecules for Fundamental-Symmetry Tests }

— RaOH, RaOH+*and RaOCH + — Assembling molecules from cold atoms [Demille]
3 -
[Hutzler, Jayich, ...] * RaAg B A

[Fan et al. Phys. Rev. Lett. 126, 023002 (2021)]

[Yu & Hutzler Phys. Rev. Lett. 126, 023003
(2021)]

Hutzler’s group: RaOH @ Caltech — Centrifuge Deceleration

[New J. Phys. 23, 113039 (2021)]

Xing Wu
RaOCH; @ FRIB/MSU

[Boon Ng, Cornell, Fang, Malbrunot ...] [Singh, Vutha,...]
= [Vutha et al. PRA 98:032513 (2018)]
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