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V. BizomocTi npo gucepraniio
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Koau TemaTuyHHUX pyOpHK: 31.15.03

Tema gucepranii:
1. JliniiiHi Mopei Ta MyJIbTUPE(dEPEHCHA TEOPisl 3B'I3aHUX KJIACTEPIB [J1s 334aHOr0 CTaHy B IIPOGIeMi

6araTO4aCTUHKOBUX KOPEJIALIN Y MOJIEKYJIaX

2. Linear models and multireference state specific coupled cluster theory of many particle correlations in
molecules

Pedepar:

1. Y paMkax HaniBeMIipMYHUX i HEEMIIIPUYHMX KBAHTOBOXIMIYHUX MiTXOAiB PO3PO6JIE€HO METOAUKN TOYHOTO
ypaxyBaHHS e€(eKTIiB €JIEKTPOHHUX KOPEJISILii Y MOJIEKYJIIPHUX cUCTeMaX. PO3p0o6ieHO Ta TECTOBAaHO HOBUI
MyJIbTHpepepeHCHUN MeTOo I, Teopii 3B's13aHMX KJIacTepiB, SIKUI ypaxoBye OHOKPATHI Ta ABOKPATHI 30y KeHHS
BiJHOCHO BcCix pedepeHcHux perepminanTiB (CASCCSD). Po3BuHyTO i NporpaMHoO peasizoBaHO HalliBEMIIpUYHY Ta
ab initio metoguky FCI, mo ocHoBaHa Ha "iTepaTuBHUX TpocTopax Kpusnosa". [TokazaHo, 1[0 METOMKA TO3BOJISIE
e(eKTMBHO PO3paxyBaTy Psifi CTaHIB Ta 30BHIIIHIX 30ypeHb MOJIEKYJI. 3 BUKOPUCTAaHHSIM PO3BUHYTOTO aJITOPUTMY
FCI mocnifmykeHo BIIUB Mi-eJeKTPOHHUX 6araTouacTUHKOBUX KOPeJISIiHHUX eeKTiB Ha Pl JUCTIePCiltHUX
KOHCTaHT. 3p00JIeHO BUCHOBOK PO epeKTUBHICTb FCI Mi-e1eKTpOHHOT0 HAGIVDKEHHS IIPU PO3PaxXyHKax 4aCTOTHO-

3aJ1€KHUX NOJISIPU30BHOCTEN 3 ypaxyBaHHIM e(eKTiB cepenopuia 3a KipkByzom.



2. New methods capable of the exact account of electron correlation effects in molecules have been developed in
the frameworks of both semiempirical and nonempirical quantum chemistry. The new multireference coupled
cluster approach takes into account single and double excitations from all the reference determinants (CASCCSD).
Efficient semiempirical and ab initio FCI approaches based on "iterative Krylov space"” have been developed and
implemented as a program code. They were shown to work well in calculating molecular states and external
perturbations. Also the new FCI method has been used to examine the pi-electron correlation effects in
calculations of dispersion constants. The FCI pi-electron method has been adapted for taking media effects into
account using Kirkwood model and frequency-dependent polarizabilities calculations have been carried out to
illustrate its potential.
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