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Abstract

Over the recent years there has been a considerable interest in the artificial magnetic field and
spin-orbit coupling for ultracold atoms. In the initial part of the talk we shall provide a
background on ultracold atoms and review schemes enabling to generate an artificial
magnetic field (artificial Lorentz force) for ultra cold atoms using several light beams.
Subsequently we shall talk about possibilities to simulate the spin-orbit coupling (SOC) of
the Rashba-Dresselhaus type for ultra cold atoms using several laser beams or a sequence of
properly chosen magnetic pulses, and discuss manifestations of such a SOC. We shall also
talk about a recent work on the synthetic gauge fields in synthetic dimensions.
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