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V. BizomocTi npo gucepraniio
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1. CniiHOBI e(eKTH B MOJIEKYJIaX KUCHIO, 030HY Ta MDKMOJIEKYJISIPHUX KOMILJIEKCAX 32 YYaCTIO KUCHIO

2. Spin effects in the oxygen and ozone molecules and in collision complexes with molecular oxygen

Pedepar:

1. Inceprariis npucBsyYeHa 3'sICyBaHHIO POJIi CIIiHOBUX e(eKTiB 1pu (popMyBaHHI iHTEHCUBHOCTI 3a00pOHEHNX
[IepEXOLiB B MOJIEKYJIL KUCHIO Ta IIOCUJIEHHIO LIX [IEPEXOJIiB B KOMIIEKCAX 3iTKHEHD 3 MoJieKysamu He, H2, C2H4,
C6H6. BusicueHa poJib CriiH-0p6iTasibHOI B3aeMOZ]i B pO3LIeINIeHHI HU3bKO30yI)KEHUX TEPMiB MOJIEKYJIA KACHIO, a
TaKOX 3A2 CTaHy MOJIEKYJIM O30HY. Briepiie 3anponoHoBaHi MexaHi3Mu (POpMyBaHHS iHTEHCUBHOCTI 3a00POHEHOT0
clSigma u- - blSigma g+ nepexopy B i30J1bOBaHil MOJIEKYJIi KUCHIO i Ha IifCTaBi KBAHTOBO-XiMIUHMX PO3PaxyHKiB
oOlliHeHa 1oro iHTeHCUBHICTb. Teopist GOpMyBaHHS iHTEHCMBHOCTI 3a00POHEHUX 32 CIIIHOM IIE€PEXOJiB y MOJIEKYJIi
KHCHIO 3aCTOCOBAHa J1J14 OiJIbIIOI KiJIbKOCTi MOJIEKYJI B KOMILJIEKCaX 3iTKHeHb. OlLiHeHi iHTEHCUBHOCTI cMyTU Bynbda
B MOJIEKYJIi 030HY [IPY BUKOPUCTAHHI Pi3HUX METOZiB PO3PaxyHKY, 6a3MCHUX HAOOPiB Ta aKTUBHUX IIPOCTOPIB [1J1s
KOHQirypaujiiiHoi B3aeMogii.

2. Dissertation is devoted to the finding the role of spin effects in the mechanisms of intensity borrowing for the
forbidden transitions in the oxygen molecule and also in intensity enhancement of these transitions in the collision
complexes with the He, H2, C2H4, C6H6 molecules. The role of spin-orbit coupling in zero-field splitting of low-



lying excited states of the oxygen molecule and of the 3A2 states of the ozone molecule is found out. The
mechanisms of the forbidden c1Sigma u- - blSigma g+ transition intensity borrowing in the isolated oxygen
molecule is proposed for the first time and its intensity is appraised on the ground of quantum-chemical
calculations. The theory of intensity formation of the spin-forbidden transitions in the oxygen molecule is applied
to number of molecules in the collision complexes. Intensities of the Wulf band in the ozone molecule are
estimated with the use of different methods of calculation, basic sets and active spaces.
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