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Evanescent field around ONF
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Potential (mK)

Two-color evanescent field trap

trapped atom

optical fiber

two-color light waves

Le Kien et al. Phys. Rev. A70, 063403 (2004)
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Two-color evanescent field trap
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LETTER

https://doi.org/10.1038/s41586-019-0902-3

Waveguide-coupled single collective excitation of
atomic arrays

Neil V. Corzo®?, Jérémy Raskop', Aveek Chandra!, Alexandra S. Sheremet!, Baptiste Gouraud"? & Julien Laurat'*
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Fig. 1 | Waveguide-coupled collective excitation in an atomic register.
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Experimental sequence
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Transmission

Absorption spectrum

e experimental data lorentzian fit
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Machine Learning (ML) scheme
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Cost function and the experimental controls
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Atom cloud after ML optimization
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Transmission

Nearly two-fold increase in number of trapped atoms
with ML

Transmission
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Summary

* ONFs offer huge advantage for applications in quantum technologies

« Easy integration of strongly interacting ensemble of atoms into
the fiber network

« Atoms can be trapped in the evanescent field around the ONF with
an appropriate combination of red- and blue-detuned light fields
propagating through the ONF.

« Machine optimization can be used to improve the number of trapped
atoms near the ONF. In our case, we observed an increase by 70%.

i %% OI ST OKINAWA INSTITUTE OF SCIENCE AND TECHNOLOGY GRADUATE UNIVERSITY ‘ 1 3



Thank you for your attention!
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