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1. Teopist ynoBisibHEHHS €JIEKTPOMAarHiTHUX XBUJIb CJIA0KOi iIHTEHCHMBHOCTI y 603€-KOHEHCaTi ra3y aTOMIB JIy>KHUX

MeTaJIiB

2. Theory of ultraslow electromagnetic waves with low intensity in a Bose-Einstein condensate of a gas of alkali-

metal atoms

Pedepar:

1. Inceprarist npucBsyeHa o6y 0Bi MiIKpOCKOIIIYHOI Teopii yIIOBiIbHEHHS! €JIeKTPOMarHiTHUX XBUJIb Y
PO3pPiIPKEHMX razax JIy’)KHUX MeTajliB y CTaHi 3 603e-eMHIITeHiBCbKUM KoHJeHcaToM. Gopmaniam QyHKuii ['piHa
y3araJlbHEHO Ha BUMAJOK BiII'yKy HU3bKOTEMIIEPATYyPHOI BOGHEBOMOAIOHO] [I71a3MU HA 30YPEHHSI 30BHILI-HIM
€JIEKTPOMArHiTHUM 1ojieM. OTPUMaHO 3aJIeXHICTh TEMIIEPATYPU MEPEXOAY ra3y 10 CTaHy 3 603e-
eMHIITeHIBCbKUM KOHJIEHCATOM BiJ] IapaMeTpPiB €eHEPreTUYHOTO CIIEKTPY BOJHEBOIIOiOHNX aTOMIB. BusHaueHo
YMOBHU €KCIIEPUMEHTAJIBHOTO CIIO-CTEPESKEHHS CUIbHOTO YIIOBiIbHEHHS €JIEKTPOMArHiTHUX CUTHAJIIB CJ1a0KOi
iHTEHCHBHOCTI OIITUYHOTO Ta MiKPOXBUJIOBOTO Jialla30Hy CIEKTPY B 603e-KOHAEHCATi aTOMIB JIy)KHUX METaJIiB.

JocCimKeHOo 3a/1eXXHICTh IapaMeTPiB MOUMPEHHS €JIEKTPOMAarHiTHOTO CUTHANY Y KOHIEHCATI Bifl HalPy>KEHOCTI



30BHILIHBOTO CTAJIOTO OGHOPiZHOTO MAarHiTHOTO M0J1s1. BUBYEHO BIJIMB TEMIIEPATYPHUX €(EKTiB Ha ONTHUYHI

XapaKTEePUCTUKU PO3PiIKEHUX ra3iB y KOHIEHCOBAHOMY CTaHi.

2. The thesis is devoted to the construction of the microscopic theory that describes slowing of electromagnetic
pulses in dilute gases of alkali-metal atoms with Bose-Einstein condensates. Green-functions formalism is
generalized on the case of the response of a low-temperature hydrogenlike plasma to the perturbation by an
external electromagnetic field. The dependence of the transition temperature to the state with a Bose-Einstein
condensate on the parameters of the energy spectrum of hydrogenlike atoms is found. The conditions for slowing
of optical and microwave signals in a Bose condensate of alkali-metal atoms are defined. The dependence of
propagation parameters of an electromagnetic pulse in a condensate on the intensity of an external static
homogeneous magnetic field is investigated. The influence of temperature effects on the optical properties of
dilute gases in the condensed state is studied.
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