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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 µK. 
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]. 
 
Keywords: FESHBACH RESONANCES, DIPOLAR ATOMS, ULTRACOLD GASES 

 

References 

[1] C. Chin, R. Grimm, P. Julienne, and E. Tiesinga, Rev. Mod. Phys. 82, 1225 (2010). 

[2] S. Kotochigova, Rep. Prog. Phys. 77 (2014). 

[3] K. Aikawa, A. Frisch, M. Mark, S. Baier, A. Rietzler, R. Grimm and F. Ferlaino, 

PRL 108, 210401 (2012). 


