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Influence of the optical geometric phase on atomic condensate
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HccnenoBana KBaHTOBasi CUCTEMA, COCTOALLIAS M3 JBYX JIOKAJIM30BaHHBIX MOJ KOHJIEHCATa U
KBaHTOBAHHOM MO/JIbI KOJIBLIEBOTO PE30HATOPA, (POpMHUpPYIOIIEH MOTEHIMA JOBYIIKU ISl OJHOW W3
aToMapHbIX MOJ. OnTHYecKass MO/Ia KOHTPOJIUPYETCS] BHEITHUM TAPMOHUYECKUM MCTOYHHKOM M He-
oOpatumoit norepeit poToHOB U3 pe3oHaropa. Bo3Hukaroliee COBMECTHOE COCTOSIHUE aTOMOB U OII-
TUYECKOTO TOJISl OKA3bIBAETCS 3alCIVICHHBIM, YTO MO3BOJISIET MIEPEHOCUTh HA aTOMApHYI0 MOJY I'eo-
MeTpuuecKyro a3y ontuyeckoit Monbl. B mocnenneit reomerpuueckas daza popmupyercs 06x010mM
3aMKHYTOTO KOHTYpa Ha IIOCKOCTH «MHTEHCUBHOCTH-4aCTOTa» BHEIIHEIO0 UCTOUYHHUKA. DKCIIEPUMEH-
TaJbHYI0 PETUCTpALMIO NepeHecEHHOU (ha3bl MmpeisiaraeTcs OCYIIECTBISATh Yepe3 HaOII0JeHHEe MO-
TUUKALIY TIPOIecca TYHHEIIMPOBAHUS aTOMOB MEXKTY JIBYMS JIOKATU3AIUSIMHU €IMHOTO KOHICHCaTa
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The ‘number—phase’ Wigner functions of the condensate before and
after the transformation are depicted below

The process of geometric phase generation in a composite matter-field system is considered.
Two atomic modes correspond to different localizations of a unique Bose-Einstein condensate (BEC).
One of the trapping localizations is formed by a photonic mode of a ring cavity. The photonic mode is
governed by an external harmonic field source, by dissipation, and by the number of localized atoms
due to their non-resonant interaction with photons. The last circumstance brings entanglement into
the state of the composite system. By varying the intensity and frequency of the source, it is possible
to create a geometric phase for the optical mode. Because of the entanglement between the state of
atomic and photonic modes, the geometric phase acquired by the latter causes a modification of the
BEC state. This modification can be revealed by studying the tunneling between the atomic localiza-
tions.
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