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AHHoTanus

[TomumerunoBbie kpacutenu (I1K), obmagaromuye yHUKATBHBIM Ha0OPOM  CHEKTPAIBHO-
JIOMMHECLIIEHTHBIX ~ CBOWCTB,  SBJSIFOTCS  NEPCHEKTUBHBIMH  (DOTOCEHCHOMIHM3aTOpaMu ISt
(OTOAIEKTPUUECKUX MPeoOpa3oBaTeNeil, a TakXKe IMPOKO UCIONB3YIOTCS B KAUEeCTBE aKTHBHBIX Cpell
B KBAHTOBOH 3IeKTpOHHUKE. OCOOCHHOCTH CHEKTPaJIbHO-TIOMUHECIIEHTHBIX cBOMcTB MHOTHX [IK B
cpemax  pa3jMYyHOM  MOJSIPHOCTH  TMOAPOOHO  M3y4YeHbl W ONMCaHBl B JIUTEpaType.
PentrenoctpykrypHoMy ananusy ctpoeHus HekoTopsIx IIK 1 ux kpucTaimyeckon yrakoBKHM TakKe
ylensieTcss HeMajlo BHUMAaHMs, OJIHAKO TeopeTuueckue wuccienoBanus crpoenus [IK oObraHO
OTPAHUYEHBI PACUETOM MX PAaBHOBECHBIX I'€OMETPUN C AAIBHEHIIMM MX IIPUMEHEHHEM JUIs pacdyera
ONTHYECKUX CBOMCTB. HamMu npoBeAEHO KOMIUIEKCHOE KBAaHTOBO-XMMHUYECKHE MOJIEIMPOBAHUE psla
KaTUOHOB ~ CHUMMETPUYHBIX  HHAONOJIMKApOOLMAHUHOBBIX  KpacUTele —  KJIACCHMUYECKUX
npencraButenei kinacca [1K, u cienanbl BBIBOABI O UX BHYTPUMOJICKYJISIPHON CTaOMIIM3AINH 33 CUET
BOJIOPOA-BOJIOPOJHBIX CBS3BIBAIOIINX B3aUMOACHCTBUM.

Ilonck paBHOBECHOM I€OMETPUN OCHOBHOI'O, IIEPBOIO CHUHIVIETHOI'O M IEPBOT0O TPHUILJIETHOIO
COCTOSIHUHM HCCIIEAYEMBIX KaTHOHOB CUMMETPHUHBIX MHAonoaukapoouuanuHoB (MIIKL]) nposenen
Ha YypOBHE Teopuu (yHKIMOHANA IIJIOTHOCTH C HCHOJIb30BAaHWEM T'HOPHIHOTO OOMEHHO-
koppensiimonHoro ¢ynknuonana B3LYP B 6asuce atomubix opOuraneir 6-31G(d) B BakyymHOM
npubmxennyd. O Hax0XIEHUM UCTUHHOrO MUHHMYyMa 3Heprun katruoHoB UIIKII cBuperenscTByer
OTCYTCTBME MHHMMBIX 4acTOT B paccuntaHHbiXx MK cnekrtpax nornomenns. Ha ocHOBE Mmoy4eHHBIX
PaBHOBECHBIX T€OMETPUI MPOBEJCH TOMOJIOTMYECKUI aHAIN3 (PYHKIIMU PACIpeesIeHHs] 3JI€KTPOHHOM
wiotHocTH p(I) Ha ypoBHe Teopun beiinepa «Quantum Theory Atoms in Molecules» (QTAIM).
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Abstract

Polymethine dyes (PM) with a unique set of spectral-luminescent properties are promising
photosensitizers for photovoltaic cells, as well as they widely used as active media in quantum
electronics. Features of spectral-luminescent properties of many PCs in the different polarities
solutions are studied in detail and described in the literature. The X-ray structure analysis of some
PMs and of their crystal packing also obtained much attention, but theoretical studies of the structure
of the PM are usually limited to the calculation of their equilibrium geometries for their further use for
calculations of the optical properties. We have performed a comprehensive quantum chemical
modeling of a number of symmetrical indopolycarbocyanines dyes cations — the classic PM
representatives, and draw conclusions about their stabilization by intramolecular hydrogen-hydrogen
bonding interactions.

The search of the equilibrium geometry of the ground state, first singlet and triplet excited
states of the studied symmetrical indopolycarbocyanines dyes cations (IPCC) is performed at the
density functional theory level using the hybrid B3LYP exchange-correlation functional in the 6-31G
(d) basis set in the vacuum approximation. The absence of imaginary frequencies in the calculated IR
absorption spectra indicates a finding of the IPCC cations true energy minimum. On the basis of
equilibrium geometries the topological analysis of the electron density distribution function p(r) by
the Bader’s theory «Quantum Theory Atoms in Molecules» (QTAIM) is performed.



