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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

Brinus Tuny ¢yHkKIioHanizalii Ha CIeKTpasbHi i €/1eKTPUYHI BJIaCTUBOCTI 2D-HaHOCTPYKTYP IUXa/bKOTEHIIiB

[epPexiJHAX METAJIiB Ta HOBITHIX riOpUIHMUX HAHOMATepiasiB Ha iXHill OCHOBI

Ha3sBa po60oTH aHIJIiHCBHKOIO:

The influence of the type of functionalization on the spectral and electrical properties of 2D nanostructures of
transition metal dichalcogenides and novel hybrid nanomaterials based on them

Pedepat yKpaiHCBKOIO:

[TpoeKT npucBsSY€HO BUBYEHHIO BIUIMBY TUILY QYyHKIiOHasi3allii Ha CIIeKTpabHi i e7eKTpUyYHi BIacTUBOCTI 2D-
HAHOCTPYKTYpP AMXaJIbKOTeHifiB nepexigHux metanis (IXTIM) ta HoBiTHix 1D /2D /3D ri6pugHux maTepiaiis Ha
ixHiit ocHOBI. [IXTIM € ogHMMY 3 HalNEePCIEKTUBHIIINX MaTepialiB y cpepi HAHOTEXHOJIOTIN 3aBISKU CBOIM
YHIKaJIbHUM BJIACTUBOCTSIM, OJJHAK, [JIs1 INPOKOMACIITA6HOT O 3aCTOCYBAHHS y CKJIQJHUX CUCTEMAX 3
PeryJbOBaHUMHU BIIACTUBOCTSIMU HEOOXiIHO MOJIMIINATY iXHi CIIEKTpajbHi Ta €JIEKTPUYHI XapaKTE€PUCTUKY, € OTHUM
i3 KJIIOYOBUX METOIiB KEPYBAaHHS SIKUMU € (PyHKUioHami3aw s nosepxHi IXTIM. MeToto [IpoeKTy € BUBUEHHS BILIUBY
pi3HuX TUMNIB Ta MaTepiany QyHKLiOHai3allil HA CIIEKTPaJIbHi i eNeKTpruYHi BracTuBocTi 2D-HaHocTpyKTyp JXIIM,
1110 € OCHOBOIO 17151 pO3pO0OKU (PyHIAMEHTaNbHUX 3aCal, CTBOPEHHS 6araTOKOMIIOHEHTHUX IiOpUAHUX
HaHOMarepiasiB 3 KEPOBAaHMMU Ta NOKPALIEHUMY ONITUYHUMHU, €JIEKTPUYHUMU, MAarHiTHUMU TOILO BJIACTUBOCTSIMU B
3aJIEXKHOCTI Bif cpepu 3acTocyBaHHS. [I71s1 JOCSITHEHHS IIOCTABJIEHOI MEeTH HeOOXiTHO BUKOHATH HACTYITHI 3aBIAHHS:
(1) Jocnimut MeTogaMu ONTUYHOI CIIEKTPOCKOIIi] €eHepreTUYHi CIIeKTPU KOJIMBAJIbHUX Ta €JIEKTPOHHUX
eJIeMEHTapHUX 30yI>)KeHb KPUCTAJIIB Ta [1€PiOIUYHUX HAHOCTPYKTYP rekcaroHanbHux IXIIM, siHiliHMX 11~
€JIEKTPOHHUX CIIPSDKEHUX cucTeM, QyHKIioHani30BaHuX Mogudikaniit IXTIM. OLiHUTH MOKJIMBOCTI KEPYBAaHHS
ONTUYHUMMU BJIACTUBOCTSIMMU [J151 KOHKPETHUX 3aCTOCYBaHb. (2) locaianty BIuB (PyHKIiOHAI3allii Ha €JIeKTPOHHI
BnactvBocTi IXTIM. (3) I3 3any4yeHHsIM MeTOJiB KBAaHTOBOI XiMii po3paxyBarTu esieKTpOoHHI KOHQirypatlii, 10J05KeHHs
€HepPreTMYHMUX PiBHIB OCHOBHOTO Ta BUILUX 30Y[PKEHUX CTaHiB, €HEPrii ONTUYHUX [1ePEXO/iB IJIs JIiHIHHUX TT-
€JIEKTPOHHHUX CIPSDKEHUX CUCTeM, MoHomapis JXIIM Ta ribpuiHUX HAHOCUCTEM Ha ixHiil OCHOBI. (4)
[HTepripeTyBaTH OTPUMaHi eKCIIePUMEHTaJIbHI 1aHi, pO3poOUTH TeOPETHUYHI MOZeJIi 715l TIOSICHEHHS!
3apeecTpoBaHux edekTiB. (5) [TopiBHATH BacTuBOCTI QyHKIiOHaNI30BaHUX JXIIM 3 aHasoramu Ha OCHOBI
ByrierpadiToBux maTepiasiB. BusHauuTU niepesary i HeJjoJiKy pizHUX NiAXoAiB 1o GyHKLiOHAMi3allil Ta iX BIIIIUBY

HA KiHLIEBi BJIACTMBOCTI MaTepiaslis.

Pedepar aHI1iliChKOIO:

The project is dedicated to studying the influence of the type of functionalization on the spectral and electrical
properties of 2D nanostructures of transition metal dichalcogenides (TMD) and the latest 1D /2D /3D hybrid
materials based on them. TMD are one of the most promising materials in the field of nanotechnology due to their
unique properties, however, for large-scale application in complex systems with controllable properties, it is
necessary to improve their spectral and electrical characteristics, one of the key control methods of which is the
functionalization of the TMD surface. The aim of the Project is to study the influence of different types and
materials of functionalization on the spectral and electrical properties of 2D nanostructures of TMD, which is the
basis for developing fundamental principles for the creation of multicomponent hybrid nanomaterials with
controllable and improved optical, electrical, magnetic, etc. properties depending on the field of application. To
achieve the goal, it is necessary to perform the following tasks: (1) To study the energy spectra of vibrational and
electronic elementary excitations of crystals and periodic nanostructures of hexagonal TMD, linear n-electron
conjugated systems, and functionalized TMD modifications using optical spectroscopy methods. To assess the
possibilities of controlling optical properties for specific applications. (2) To investigate the effect of
functionalization on the electronic properties of TMD. (3) Using quantum chemistry methods, to calculate the



electronic configurations, positions of energy levels of the ground and higher excited states, and optical transition
energies for linear n-electron conjugated systems, TMD monolayers, and hybrid nanosystems based on them. (4)
To interpret the obtained experimental data, to develop theoretical models to explain the registered effects. (5) To
compare the properties of functionalized TMD with analogues based on carbon-graphite materials.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zga HTII yKpaiHCBKOIO: XapakTepusaiyisi EKCliepUMEHTAIbHUX 3Pa3KiB METOAAMMU ONTUYHOI CIIEKTPOCKOTTi]
Ha3zpa HTII auriiicbKo0: Characterization of experimental samples by optical spectroscopy methods
HTII, sixy nepen6ayasiocss CTBOPHUTH: CTBOPEHO
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l'asy3b 3acTOCyBaHHS: 72. HayKkoBi fOCIIIKEHHS Ta PO3POGKY

PeecTpanifiHuil HOMep KapTKH T€XHOJIOTii:

OHHC H I H: KoMr1yieKkcHi mocmimsKeHHS MOXiTMHUX TiopUAHUX HaHOMaTepiajiB Ha ocHOBI [IXIIM meTogamu:
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