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[Safronova et al. RMP 90, 025008 (2018)]
1 [Wood et al. Science 275, 1759 (1997)]
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* Nuclear force -» QCD * Fundamental symmetries, BSM physics
* Emergence of nuclear phenomena * Matter / Antimatter asymmetry
* Understanding of nuclear matter * Dark matter
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Epnc ~ (P-odd|Hy[P-even)  Atoms: (E-E)~1eV [ Parity violation > 10“ ]

E_ —F, Molecules: (E,- E ) ~ 10 ev

[Phys Rev Lett 120, 142501 (2018)]
[Phys. Rev. Lett. 119, 223201 (2017)]
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E_ —F, Molecules: (E,- E ) ~ 10 ev
[Phys Rev Lett 120, 142501 (2018)]
[Phys. Rev. Lett. 119, 223201 (2017)]
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[ACME, Nature 562, 355 (2018)]
[Baron et al. Science 343, 269 (2014)]
[Sandars Phys. Rev. Lett. 18, 1396 (1967)]
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P.T- violation P- violation
EDM 1. Sschjff
dﬁu P di P i
~Z3R(Z A
@ ppp, /e E) ~ZAR()

[Gaffney et al. Nature 497, 199 (2013)]
[Parker et al. Phys. Rev. Lett. 114, 233002 (2015)]
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Radioactive molecules: Best of all worlds




[ Recent Results (RaF) ]

Collinear resonance ionization spectroscopy of Ra(Z=88)F molecules
[Garcia Ruiz, Berger et al. CERN-INTC-2018-017 (2018)]
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[ Recent Results (RaF) ]

Collinear resonance ionization spectroscopy of Ra(Z=88)F molecules
[Garcia Ruiz, Berger et al. CERN-INTC-2018-017 (2018)]
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SrF: First evidence of laser cooling

[Shuman et al. Nature 467, 820-823 (2010)] ~Z7 >1s 9
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Collinear resonance ionization spectroscopy of Ra(Z=88)F molecules
[Garcia Ruiz, Berger et al. CERN-INTC-2018-017 (2018)]
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5 [Garcia Ruiz et al. Nature 581, 396 (2020)]
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“Hot” molecules can be super cool!

‘nature

Article | Open Access | Published: 27 May 2020

Spectroscopy of short-lived radioactive
molecules

R. F. Garcia Ruiz &, R. Berger &, [...] X. F. Yang

Nature 581, 396-400(2020) | Cite this article
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PHYSICS TODAY
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n Research & Technology

Spectroscopy of molecules with
unstable nuclei

Pinning down the energy transitions of radium monofluoride, and eventually other short-lived molecules,
could reveal the ways they are influenced by the properties of heavy radioactive nuclei.

Andrew Grant

physicsworld
ATOMIC AND MOLECULAR | RESEARCH UPDATE

Exotic radioactive molecules could reveal physics beyond the
Standard Model

05 Jun 2020

CHEMISTRY\\ORLD

Molecular experiments hope to reveal
new physics

Detecting extremely short-lived radium fluoride can explore standard

model's limits

[Garcia Ruiz et al. Nature 581, 396 (2020)]
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Recent results: Sub-Doppler spectroscopy (RaF)
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Recent results: Sub-Doppler spectroscopy (RaF)
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Detailed Statement of Proposed Research for Experiment S2068-LOI

Radioactive Molecules for Nuclear Structure and
Fundamental Physics Research

R.F. Garcia Ruiz'?, J. Behr’, R. Berger®, J. Dilling®*, R. de Groote®, K. Flanagan’,
N. Hutzler®, A. Kwiatkowski®, S. Malbrunot-Ettenauer’, G. Neyens*’, S. Wilkins*

...collaboration in the making!
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