Fano-Feshbach resonances observation in ultracold
thulium gas

D. A. Pershint2, V. V. Tsyganok®2, V. A. Khlebnikov?!, E. T. Davletov!24, I. S. Cojocarul?,
A. V. Akimov135

1Russian Quantum Center, Business Center “Ural”, 100A Novaya Str., Skolkovo, Moscow, 143025, Russia
2Moscow Institute of Physics and Technology, Institutskii per. 9, Dolgoprudny, Moscow Region 141701, Russia
3PN Lebedev Institute RAS, Leninsky Prospekt 53, Moscow, 119991, Russia
4Center for Energy Systems, Skolkovo Institute of Science and Technology, 3 Nobel Street, Skolkovo, Moscow
Region 143026, Russia
5Texas A&M University, 4242 TAMU, College Station, Texas, 77843, USA,

e-mail: daniil.a.pershin@phystech.edu

Ultracold atomic gases are a powerful tool for quantum simulations. One of the most desirable
feature of such systems is a tunable interaction between particles. Such control can be provided
with scattering length variation via magnetically tuned Fano-Feshbach resonances [1]. Dipolar
atoms such thulium are good candidates for quantum simulations since they have low field
Fano-Feshbach resonances and a wide range anisotropic interaction [2].

We report about the s- and d-wave thulium Fano-Feshbach resonances observation in the
magnetic field range between 0 and 8 Gauss at temperatures of atomic cloud 1.5 and 12 pK.
Atom ensembles were cooled and polarized with a narrow line far detuned magneto-optical
trap. Further cooling and experiments occur in the optical dipole trap operating on 532 nm.
The measurement of Fano-Feshbach resonances was conducted by detecting losses of atoms
from the optical dipole trap, caused by a significant increase of 3-body recombination in Fano-
Feshbach resonances. The resonances measured were used to determine the sign on the
background scattering length of the thulium. This was done by detecting temperature anomaly
near one of the strong resonances, which was associated with the zero of the scattering

length [3].
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