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The choice of Mercury

Exquisite properties for optical lattice clocks...
Low sensitivity to black-body radiation shift (Yb/16, Sr/30)
Simple structure of the clock transition
High vapour pressure at room temperature
(no oven, possibility for a 2D-MQOT...)
[ stable isotopes
Sensitive to variations of a

...that come at a price
Deep-UV wavelengths hard to reach

LNE-SYRTE, Observatoire de Paris, Université PSL, CNRS, Sorbonne Université,
61 avenue de I'Observatoire, 75014 Paris, France

Motivations and applications

Metrology (redefinition of the Sl second)
Study variations of fundamental constants
(fine structure constant a) 5
Search for physics beyond
the standard model (Dark Matter)
Tests of General Relativity \
(equivalence principle, gravitational redshift)

« Applications in the field of chronometric geodesy
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Experimental setup

« 10°% atoms trapped in the 3D-MOT
« 1000 spin-polarised atoms In the lattice

From fermionic isotopes to bosonic isotopes
Fermionic isotope Bosonic isotope
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i, By » Finding the bosonic clock transition

» High effective Rabi pulsation (24,
needed = high magnetic field B_q).

Current experimental uncertainty
for 198Hg : 12 MHz [11].
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. Latest measurement campaigns
"""" ' 199Hg (local and optical fiber links)

Established by the European Commission
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