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1. Hosi acniekTu B Teopii Ta MeTOJax 064K CIIEHHs 6araTO4YaCTUHKOBUX KBAHTOBUX CUCTEM. 3aCTOCYBaHHS [0

€JIEKTPOHHOI CTPYKTYPH MOJIEKYJI.

2. New aspects in theory and computational methods for many-body quantum systems. Applications to the
electronic structure of molecules.

Pedepar:

1. EnextpoHHa CTPyKTypa MoJieKys. Po3pobuTtu epeKTuBHMI MiAXin 10 pO3B'si3aHHS IPO6IeM KBaHTOBOI Teopii
MOJIEKYJI, C(POPMYJILOBAHUX SIK 3a/a4i Ha BJIACHI 3HAYEHHS 3 OOMEXEHHSIMU OPTOTOHAJIbHOCTI Ha BJIACHI BEKTOPU.
MeTonu IociaKeHHs] BAKOPUCTOBYIOTh METOLIM TeOPii JiHIMHUX onepaTopiB y riisbepTOBUX IIPOCTOPAx, BapiawLiiHi
METOJY JJIs1 CTalliOHAaPHUX CTaHIiB Ta METOIY 6araTo4acTMHKOBOI Teopii 36ypeHs. Po3B's13aH0 IpobiieMu
BapialiliHOro BU3HAYE€HHs €HEPrill 30y)KEHNX CTaHiB, IPo6JeMy HelliarOHaJIbHAX MHOXKHUKIB Jlarpanxa y Teopii
BiIKpUTHX OOOJIOHOK Ta POGJIEMU ONTUMI3allii OZHOYACTUHKOBUX 6a3UCiB. 3alTPONIOHOBAHI METOIM i PO3pO6IeHi

Ha iX OCHOBI IaK€TU KOMIT'IOTEPHUX [IPOrPaM MalOTh [I€PEBAru y NOPiBHSHHI 3 TPAIULIMTHMMY aHAJIOTaMU i



326€3Me4yI0Th BUCOKY TOYHICTh PO3PaXyHKIB €HEPTill eJIEKTPOHHOTO 36y KEHHS.

2. . Electronic structure of molecules. To develop an effective approach to solving the problems in quantum theory
of molecules, which can be formulated in terms of eigenvalue problems with the orthogonality constraints
imposed on the eigenvectors. The methods of investigation employ the linear operator methods in the Hilbert
space, variational and many-body perturbational methods. One has been solved a variational problem for
determination of excited states having the same symmetry as the ground one, the problem for off-diagonal
Lagrangian multipliers and basis set optimization problems. The proposed methods and software packages based
on them have advantages in a comparison with the traditional ones and are capable supporting high precision

electronic excitation energies of molecules.
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