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III. Our proposal: TL induced spectroscopy of two clock transitions in 88Sr, 172Yb, 200Hg, 40Ca, 24Mg, 112Cd neutral atoms
trapped into optical tweezers

I. Twisted-light (TL) fields: Bessel mode 
decomposition with Coulomb gauge 

II. Application in atomic spectroscopy: electric octupole E3 transition 
in 171Yb+

Twisted-light field-induced spectroscopy of forbidden 
optical transitions with application to hyper-clocks 

Thomas Zanon-Willette*
*Sorbonne Université, Observatoire de Paris, 

Université PSL, CNRS, LERMA, F-75005 Paris, France
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Spatial structure of TL beam in the plane (Ox, Oy)
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Residual M1 and E2 frequency-shifts
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Residual decay channels

Reduced matrix elements, Einstein’s coeffcients and 2nd order Zeeman shifts 

IV. Realizing a 88Sr two-color TL hyper-clock @ 813.4 nm 
robust against light-shift and residual multipole shifts

Initialize

Hyper-clock º clock using composite pulses 

array of optical tweezers

Interrogate

• GHHR(p/4,3p/4) in 2022
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Auto-balanced Ramsey
spectroscopy (2018) 

Tunable parameters of trapping light: 
gà polarization ellipticity
bà angle between polarization and 
quantization axis defined by an external
weak static B field


