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1. EkcriepyuMeHTasbHi JOCTiI)KEHHSI MEXaHIYHUX Ta CIIEKTPaJIbHUX €(EKTIB y B3a€MOZIi 1a3epHOrO BUITPOMIHIOBHHS

3 aTOMaMU Ta MOJIEKYJIaMU

2. Experimental investigation of mechanical and spectral effects at interaction of laser radiation with atoms and
molecules

Pedepar:

1.V puceprauii mociimKyBasacs MEXaHiuHa Jist JIJa3€pHOTO CBiTJIa HA ATOMU 1 MOJIEKYJIU, CIIEK-TPAJIbHI
XapaKTepUCTUKY PE30HAHCIB HaCMYEeHOro MOTJIMHAHHS Ta (iiyopeclieHllii, pesoHaHCHA (iyopecleHLis
MOJIEKYJISIPHOTO MOy Pi3HOTO i30TOIHOrO CKJIany. Briepiie eKCllepuMEeHTaIbHO Peaji30BaHO CUJly PE30HAHCHOTO
CBiTJIOBOTO THMCKY HOBOTO TUITy - CUJIy BUMYIIEHOTO CBIiTJIOBOTO TUCKY Ha aTOMU i MOJIEKYJIH, 5IKa 30€pirae 3Hak Ha
BiZICTaHi, 110 3HAYHO NIepeBUILIy€E NOBXKUHY XBUJIi CBiTJIa, a AJ1s ii po3mipy BinCcyTHE 0OMESKEeHHS 3BePXy BEJIMYNHOIO
F = hkg. 3anponoHoBaHi i BUBY€Hi HOBiI KBAHTOBI pellepy YaCTOTHU - PE30HAHCU BHYTPilIHbOPE30HATOPHOI
HacudeHoi ¢payopecueHnnii y He-Ne /12712 nasepax. YTOUHEHO NPUPOY MOIYJISA-11iii-HOTo 3CyBy 4acToTu He-

Ne /12712 na3epa Ta 3CyBY, 3yMOBJIEHOTO 3Mi-HOI0 i30TOMHOTO CKJIANy HEJTiHITHO-TIOTJIM-Ha-10--4OT0 CEPEAOBUILA.

BusHaueHa rpaHuyHa 4yTJIMUBICTD J1a3epHO-(IIy-0-pec-LeHTHOrO aHaJli3y reTepoi30TOIIHOTO HOTy.



2. In the thesis the mechanical action of the laser light onto atoms and molecules, spectral properties of saturated
absorption and fluorescence resonances, resonance fluorescence of molecular iodine of various isotopic
composition were studied. The new force of resonant light pressure - the force of stimulated light pressure on
atoms and molecules was studied experimentally in the first time. This force keeps of constant sign on the distance
exceeding the wavelength, and its size is not restricted by the value F = hkg. The frequency quantum references of
new type - the resonances of saturated intracavity fluorescence in He-Ne /12712 laser were proposed and
investigated. The nature of He-Ne /12712 laser frequency shifts caused by fre-quency modulation and by variation
of absorption media isotopic composition was defined more accurately. The limits of sensitivity for laser
fluorescence heteroisotope iodine test was specified.
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