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2. Kutsenko Oleksandr Sergeevich
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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT
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BHKOHAHO JHCEPTaIlilo

IloBHe HaﬁMeHyBaHHﬂ IOPUIHUYHOL 0CO0M: XapkiBchbKuil HallioHaIbHUI YHiBepcuTeT iMeni B.H. Kapasina
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau TeMaTHYHHX PyOPHK: 29.35.15

Tema gucepranii:
1. JlazepHO-MiKpOXBUJIbOBA CIIEKTPOCKOIIiS PiIOEPriBCbKUX CTAHIB CUHIJIETHOrO Mg I

2. Laser-microwave spectroscopy of Rydberg states of singlet Mg I

Pedepar:

1. O6'eKT moCHimKEeHHs: HEUTPaJIbHI aTOMHU MarHilo y aTOMHOMY ITy4Ky. Llisib nucepraunifiHoi po6oTu: BUBHAYEHHS
KOHCTaHT KBaHTOBOro fedekTa atoMa Mg I 3 TouHiCTIO, 110 103BOJIsSIE PO3Pax0OBYBAaTU YaCTOTU MEPEXOIiB MK
pinbepriBCbKMMU CTaHAMU 3 CyOMerarepLoBoIO NOXUOKOI0. MeToAM: 1a3epHO-MIKPOXBUJIbOBA CIIEKTPOCKOILIS ¥
NIO€/IHAHHI 3 METOL,OM I10JIbOBOI i0Hi3allii BUCOKO30YIPKEHUX aTOMIB; YMCEJIbHI PO3PAaXyHKU, METOIM HeJliHiltHOi
ONTMMi3allii Ta MATEMAaTUYHOI CTATUCTUKU. T€OPETHYHI i MPAKTU4HI Pe3yJIbTaTh, HOBU3HA: CTBOPEHO JIa3€PHO-
MiKpOXBUJIbOBUI CIIEKTPOMETP JJ1s1 LOCJIiIPKEHHSI CIIEKTPIB PilOePriBCbKUX aTOMIB; BIleplle BUMIpPsIHI 4aCTOTU
noHay, 70 nepexofiiB MiX pifloepriBCbKUMYU CTaHAMU MarHilo y fianasoHi 4actoT 79-234 I'T1;Bu3HayeHi KOHCTaHTU
KBAHTOBOTrO AedeKTa aToMa MarHis 3 TOYHICTIO, O Ha ABA-TPU MOPSAKY IIEPEBULIYE IIONIepeH] pe3ybTaTy;
YTOYHEHO 3HA4€HH$ NeplUIOoro ioHizaliiHoro noTeHujany aromMa Marsito. Cpepa BUKOPUCTaHHS: pPaflioaCTPOHOMis,

atomHa ¢i3uKa, KBAaHTOBI CUCTEMU.

2. The research object: neutral magnesium atoms in a thermal atomic beam. The purpose of the research: to
determine quantum defect constants of Mg I with accuracy that allows one to calculate frequencies of Rydberg-



Rydberg transition in Mg atom with sub-MHz accuracy. Research methods: laser-microwave spectroscopy in
combination with pulse-field ionization technique; numerical calculations, methods of nonlinear optimization and
mathematical statistics. New theoretical and practical results: a laser-microwave spectrometer for investigation of
microwave spectrum of Rydberg atoms was created; for the first time frequencies of more than 70 transitions
between Mg I Rydberg singlet states were measured; quantum defect constants were determined with accuracy
that is two or three orders of magnitude better than previos available; value of the first ionization potential of Mg I
was specified. Application field: radioastronomy, atomic physics, quantum systems.
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