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Pedepar/aHoTanis:

1. B pucepTauii BUKOHAHO NOCIiI)KEHHS KpUcTasorpapiyHux Ta JUHAMIYHUX XapaKTepUCTUK HU3bKOBUMIPHUX
OpraHiYHUX PEYOBUH IiJ] BIVIMBOM €JIEKTPOCTATUYHOI B3aeMOIii 3 60Ky OKPEMUX aTOMiB/MOJIEKYJI, BBELEHUX Y
CTPYKTYpYy pedoBuHU. OpUriHasbHUI TEKCT AUCepTaLiliHOi po60TU MOAiNeHO Ha ABi YaCTUHU: 1) CTPYKTYpPHi
IIepexoid B OpraHiyHuX KpucTtasnax (6ic)erusnen-gitio-rerpartiagpynspanena (BEDT-TTF) npu gonyBaHHI MEHIINMU
3a pO3MipOM MOJIEKYJIaMU; 2) CTPYKTYPHI [1epexoy, sIKi BAHMKAIOTh IIPU aICOPOLii MOJIEKYJI 6€H30Jly HA MOHOLIAPi
rpadeny. Lli nBi pi3Hi pe40BNHM XapaKTePU3YIOThCS HASIBHICTIO NT-€JIEKTPOHHOI B3a€MOJIii, sIKa BiAmoBinae 3a
MI>KMOJIEKYJISIPHY B3aeMOit0 BcepenuHi cronku BEDT-TTF, B3aemMogiio IMX MOJIEKYJI 3 OTIaHTAMU Ta 3a
ancopoLilo OpraHiyHMUX MOJIEKYJI Ha rpadeHi. Y BCTyIi KOPOTKO OGIPYHTOBAHO aKTyaJIbHICTh TEMU JUCEPTALiHOI
po6OTH, BU3BHAYEHO METY Ta OCHOBHI 3aBJjaHHS JOCTIPKEHHsI, 00'eKT, IpeJMeT Ta MeTOIH AocimkeHHs. HaBeneHo
iHdopmario Ipo CTPYKTypy Ta obcsr gucepratiii. Po3zin 1 mpucBsiueHo orsigy Ta aHasisy JiTepaTypy 3a TEMOIO



nucepraii. B orsspi po3nosinaeTses npo: 1) opraHiyHi NPpOBiIHUKY Ta HAAIPOBIIHUKY, OTPUMAaHIi Y XiMiYHOMY
3'elHaHH] 3 T-eJIEKTPOHHMMY JOHOPHUMU MoJieKyaMu TeTpaTtiadynssaseHosoro (TTF) tumny; 2) rpaden 3
ancopbOBaHMMU Ha HbOMY OPraHiYHUMU MOJIEKyJIaMu. ATCOPOLisl TAKOX BiiOYBa€ThCS YEPE3 N-€JIEKTPOHHY
B3a€MOJIiI0. PO311is 2 IPUCBSYEHO NOCIIIKEHHIO MOZIEIi KBa3i0JHOBUMIPHOrO JIAHLIOKKA 3 MosiekyJsl BEDT-TTF.
JlocifgskeHHS NOYMHAETHCS 3 PO3IJISY OJHOBUMIPHOTO JIAHIIIOKKA, Y SIKUI MOTiM BOYIOBYIOTbCSI aTOMU / MOJIEKYJIH,
3HAYHO MEHIII 32 po3MipoM, HixX Mosiekysia BEDT-TTF. [lani npencTaBieHO TEOPETUYHUIN ONUC CTPYKTYPHUX
[IepexoLiB B OpraHiYHMX MOJIEKYJIIPHUX KprcTanax Ha ocHOBi BEDT-TTF mig BIJIMBOM MalMX MOJIEKYJI JIETYIOUO]
IOMILIKY. Briepie rnpencraBieHo KBa3iomHOBUMIPHY MOLEb, Ae MojieKyaru BEDT-TTF yTBOpIOIOTL MOJIEKYJIAPHI
CTOCHU Ta B3a€MOJIIIOTh NIEPEBAKHO Yepe3 cuiyv BaH-nep-Baasnbca, o onucyoThCs NOTeHianaMuy tumny JleHHapa-
JIKoHca. Baemogis Manux MoOJIEKyJI JIETYIOYOI TOMILIKY 3 cycigHimu mosekynamu BEDT-TTF npencrasieHa
NOTEeHLIiaJIoOM MOJBIIHOI sIMU, 1[0 JO3BOJISIE€ aHAJI3yBaTU MOBEMiHKY Nepexoy MopsioK-6e31al], 3SHUKHEHHs 6ap’epy
Ta MOJIEKYJISIPHE 3Milll€HHS B KPUCTAJIIYHIiN rpaTui. [Ticist boro nopiBHIOETLCS NIOBEAIHKA CUCTEMU IIPU NOAABaHHI
HEUTPaJIbHUX Ta 3aPSAIKEHUX JIETYIOUUX MOJIEKYJL. HENTpasbHi JIeryodi JOMIIKK MOXKYThb [IPU3BECTU 10
JIOKaJIBHOTO BIIOPSIKYBaHHS, [I0JIBOEHHS [1€PioAy I'PaTKU Ta YTBOPEHHS (PJIyKTYyaLlilHUX JOMEHIB, SKi
iHTepHpeTyThCS 32 JOIIOMOr0I0 MO, MoAiGHOI 1o I3iHra. 3apsiIpKeHi Jeryiodi [OMilKY BBOASITH
€JIEKTPOCTAaTUYHI B3a€MOJIii, IEPEHOC 3apsiy, YTBOPEHHS AUIIOJIB Ta BIOPSAKYBAaHHS 3aPs/IiB HA BEJIMKI BiCTaHI.
Lli epexTy MOXKyTb CTabi1i30ByBaTH TPUBUMIPHi BIIOPSIKOBaHI CTPYKTYPH Ta CTBOPIOBATH CIIOHTAHHY IOJIIPU3ALLiI0
0€3 30BHIIIHbOTO €JIEKTPUYHOrO NOJISL. Y po31isi 3 I0Ka3aHo, 110 JIETYBaHHS MOXE 3MiHIOBaTH PiBHOBA)KHY BifJCTaHb,
Opi€eHTAallil0 MOJIEKYJI Ta IJIOLY KOHTAKTy MK Mojiekysnamu BEDT-TTF. [In4 noscHeHHS nepexony Bif,
[apajieJIbHOTO BUPIBHIOBAHHS MOJIEKYJI IO CTPYKTYP 3 [IOBEPHYTUMU HA MIEBHUI KyT MOJIEKYJIaMU
BHUKOPHUCTOBY€EThCSI MO (iKoBaHU noTeHLian tuily JKipidanbko, o BKIIYae CUIM BaH Jep Baanbca,
KBaJPYIOJIbHY Ta €JIEKTPOCTAaTUYHY B3aeMozii. Po3zin 4 nprucBsuYeHO BUBYEHHIO OCOOIUBOCTEN IOMEHHOI
CTPYKTYpHU MOJIEKYJI 6€H30JIy Ha MOHOWAPi rpadeny. Y LbOMY pO31ii JOCTIIKYIOTbCS JOMEHU Ta JOMEHHI MeXi B
KBa3iBOBUMIPHI cucTeMi BaH Jiep Baasnbca, yTBOpeHiil MojieKylaMu 6eH3071y, alcOpO0BaHUMU Ha rpadeHi. Y
IOCJIiIKE€HHI ONUCYETHCS, SIK MOJIEKYJIA O€H30J1y 3MIIlyIOTbCS 3 CUMETPUYHOTIO HECTAO1ILHOTO TI0JIOXKEHHS [0
CTabisIbHUX MiCLb aACcOp61ii, yTBOpIOIOYM JIiBi Ta IIpaBi JOMEH!, IOB'I3aHi 3 IBOXaTOMHOIO €JIEMEHTAPHOIO
KoMipKoto rpadeny. Lli 3MmileHHs oNucaHi 3a JOIIOMOT0I0 BEKTOPHOTO ITapaMeTpy NopsaKy. Briepiie BBefieHO
Kki1acudikauii qyux qoMeHiB Ta ineHTudikaii MOKJINBUX JOMEHHUX MeX 3 BiTHOCHOIO0 opieHTaljieto 180°, 120°, 60° Ta
0°. CopMyJILOBAHO TOMOJIOTIYHI IpaBUJIa BigOOPy 111 BU3HAUYEHHS KPUTEPIiB iCHYBaHHS KOHKPETHUX TUIIB
IOMEHHHUX MeX. Y PO37iji TaKOXK aHaJi3YIOThCSI TEOMETPUYHI BJIACTUBOCTI, 1€ BU3HAYEHO CTYIIiHb 3alIOBHEHHS Ta
eHepris pisHux KoHQirypauiil Mexx. BeeneHo knacudikarito 180° foMeHHUX MeX Ha BEPTUKAJIbHI, [ie JIiHisI MeXi
IiZIUTb HAaBIIiJl CTOPOHU Ipa€HOBUX IECTUKYTHUKIB, Ta TOPU3OHTAJIbHI, 1€ IisIThCSl HABII KyTU. 3TiIHO
OTPMMAaHMX PE3YJIbTATIB PO3PAXYHKIB, TOPMU30HTAJbHI 180° MEXi MalOTh HAMHMIKYY JIiHIMHY TYCTUHY €Heprii
IOTeHIjasIbHOI B3aeMO/Iii i TOMy € Haitbinbul cTabinibHUMU. 1]i TOMEHHI CTPYKTYpY MOXKYTb BILJIMBAaTH Ha
€JIEKTPOHHI, MEXaHiuHi Ta JMHAaMi4YHi BJIACTUBOCTI OPraHiyHUX TiOpUIHUX MaTepiajiB Ha OCHOBI rpadeHy.
JocninKyBaHi pe4OBUHY HMIMPOKO BUKOPUCTOBYIOTHCS B IPUKJIAJHUX JOCIIIPKEHHSIX, SKi CTOCYIOTbCS HAHO- Ta

6i0€eJIeKTPOHIKMU.

2. The dissertation is devoted to the crystallographic and dynamic characteristics of the low-dimensional organic
materials under the influence of electrostatic interactions from individual atoms/molecules introduced into the
structure of the substance. The original text of the dissertation is divided into two parts: 1) structural transitions in
organic crystals of (bis)ethylene-dithio-tetrathiafulvalene (BEDT-TTF) when doped with smaller molecules; 2)
structural transitions that occur during the adsorption of benzene molecules on a graphene monolayer. These two
different materials are characterized by the presence of n-electron interaction, which is responsible for the
intermolecular interaction inside the BEDT-TTF stack, the interaction of these molecules with dopants, and the
adsorption of organic molecules on graphene. The introduction briefly justifies the relevance of the topic of the
dissertation, defines the goal and main objectives of the research, the object, subject, and methods of the research.
Information about the structure and scope of the dissertation is provided. Section 1 is devoted to a review and
analysis of the literature on the topic of the dissertation. The review discusses: 1) organic conductors and



superconductors obtained by chemical bonding with n-electron donor molecules of the tetrathiafulvalene (TTF)
type; 2) graphene with organic molecules adsorbed on it. Adsorption also occurs through n-electron interaction.
Section 2 is devoted to the study of a model of a quasi-one-dimensional chain of BEDT-TTF molecules. The study
begins with a consideration of a one-dimensional chain, into which atoms/molecules that are much smaller in size
than the BEDT-TTF molecule is then embedded. Next, a theoretical description of structural transitions in organic
molecular crystals based on BEDT-TTF under the influence of small molecules of a doping impurity is presented.
For the first time, a quasi-one-dimensional model is presented, where BEDT-TTF molecules form molecular stacks
and interact mainly through van der Waals forces, described by Lennard-Jones type potentials. The interaction of
small dopant molecules with neighboring BEDT-TTF molecules is represented by a double-well potential, which
allows us to analyze the behavior of the order-disorder transition, the disappearance of the barrier, and molecular
displacement in the crystal lattice. Then, the behavior of the system upon the addition of neutral and charged
dopant molecules is compared. Neutral dopant impurities can lead to local ordering, doubling of the lattice period,
and the formation of fluctuation domains, which are interpreted using an Ising-like model. Charged dopant
impurities introduce electrostatic interactions, charge transfer, dipole formation, and long-range charge ordering.
These effects can stabilize three-dimensional ordered structures and create spontaneous polarization without an
external electric field. It is shown in section 3 that doping can change the equilibrium distance, molecular
orientation, and contact area between BEDT-TTF molecules. A modified Girifalco-type potential, which includes
van der Waals forces, quadrupole, and electrostatic interactions, is used to explain the transition from parallel
molecular alignment to structures with molecules rotated at a certain angle. Section 4 is devoted to studying the
features of the domain structure of benzene molecules on a graphene monolayer. This section investigates the
domains and domain boundaries in a quasi-two-dimensional van der Waals system formed by benzene molecules
adsorbed on graphene. The study describes how benzene molecules shift from a symmetrical unstable position to
stable adsorption sites, forming left and right domains associated with the diatomic graphene unit cell. These
displacements are described using a vector order parameter. For the first time, classifications of these domains
and identification of possible domain boundaries with relative orientations of 180°, 120°, 60° and 0° are introduced.
Topological selection rules are formulated to determine the criteria for the existence of specific types of domain
boundaries. This section also analyzes geometric properties, where the filling degree and energy of different
boundary configurations are determined. A classification of 180° domain boundaries is introduced into vertical,
where the boundary line bisects the sides of graphene hexagons, and horizontal, where the corners are bisected.
According to the obtained calculation results, horizontal 180° boundaries have the lowest linear potential
interaction energy density and are therefore the most stable. These domain structures can affect the electronic,
mechanical and dynamic properties of organic hybrid materials based on graphene. The studied materials are
widely used in applied research related to nano- and bioelectronics.
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rOJIOBYIOYOTO Ha 3acCiiaHHi

BigmoBizansHMIL 32 HiATOTOBKY Kanuuenko Onekcangp Mukosainosuy
00JIIKOBHX JOKYMEHTIB

Peecrpa'rop Opuenko TersiHa AHaToJIiBHA



KepiBHuk Bigginy YKpIHTEI, mpo €
BiZITIOBiZaIBHUM 3a peecTpallilo HayKoBoi IOpuenko TeTsHa AHaTosiiBHA

JisiIbHOCTI




