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I11. BimomMocTi mpo opranizariiio, e Big0OyBcsl 3aXHCT

Iudp cnenianizoBaHoi BY€HOI pagHy (pa30Boi Cleniaai30BaHOiI BYEHOI paju). [l 26.217.01
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V. BizomocTi npo gucepraniio
MoBga guceprariii:
Koau reMaTHYHHUX PyOpHK: 31.21.15

Tema gucepranii:
1. EnexTpoHHi Ta ClieKTpasibHi BJIaCTUBOCTI JOHOPHO-aKLENITOPHUX NI0J1iIMETUHOBUX 6APBHUKIB

2. Electronic and spectral properties of the donor-acceptor polymethine dyes

Pedepar:

1. lucepraris npucBsYeHa KBaHTOBO-XiMiYHOMY Ta CIIEKTPaJIbHOMY JOCJiIPKEHHIO 3aKOHOMIPHOCTEN BILJIUBY
XiMi4HOi O6y[10BY HENUTPaAIbHUX JOHOPHO-aKLENTOPHUX I10JiIMETUHOBUX OapBHUKIB Ha iX Oy[l0BY Ta IpUpPOLY
€JIEKTPOHHUX IlepexoiB. Ha 0CHOBI po3paxyHKiB [IOKa3aHO MOJIi€HONOiOHNI XapaKTep LjiaHiHOBUX OCHOB Ta
MEPOLiaHiHiB. B MoJIeKyJIax 3 KOPOTKMM XPOMO(OPOM BU3HAYAIBHYM € BILIUB KiHLIEBUX I'PYIL; IPU NOJOBXEHHI
JIAHI[IOTa IO KPUTHUYHOI TOBKUHM i OiJiblIe HOCSATAETHCS GipaiuKaIbHUN CTaH 3 BUPIBHIHUMU JIOBKMHAMU 3B'S13KiB
Ta aTOMHUMHU 3apsamu. [is 0sSICHEHHS IJIMO0KOro 3a6apBJI€HHS MEPOLliaHiHiB 3alIPOIIOHOBAHO CXEMY B3aeMOJIil
KBa3i-JIOKJIbHUX XPOMOQOPIB, Ki BKII0YAIOTh CIIPSIKEHY CUCTEMY KiHIE€BOI TPYNU 3 TIOJIIMETUHOBUM JIAHLIIOTOM.
HesniHilHO-ONTUYHI HOCTiIKEHHS MMOKA3aJI, [0 B HECUMETPUYHUX OCHOBAX 1iaHiHiB 306iIbIIeHHS
€JIEKTPOHOOHOPHOCTI KiHIIeBOi 'pyny NPUBOAUTH IO 3POCTaHHS TiNepIoJIsipU30BaHOCTEN, TOMY I1OZi6HI CIIOJIYKU €

IIEPCIIEKTMBHMMU MaTepiasamMu [J1s1 HEJIiHIMHOI OIITHUKMU.

2. Dissertation deals with systematic quantum-chemical and spectral studies of structure and the nature of
electron transitions of neutral donor-acceptor polymethine dyes. The polyene-like electron structure and



molecular geometry of the cyanine bases and merocyanines have been explained by the calculations. It has been
shown that at the critical length the chromophor the bi-radical state emerges in which atomic charges as well as
bond lengths are equalized. For the explanation of deep color and fluorescence of merocyanines, the scheme of
the interaction of the quasi-local chromophores was proposed. Such chromophores include the conjugating
system of terminal groups with the polymethine chain. On the basis of nonlinear optical studies, it was established
that increasing the basicity of the terminal groups in the unsymmetrical cyanine bases is accompanied by a regular
increase of the hyperpolarizibilities. That's why these compounds are promising for the creation of organic

materials for nonlinear optics.
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