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3a J0MOMOTOI0 KOMIT FOTEPHOTO MOJIETIOBaHHS OYJI0 ONITHMI30BaHO T€OMETPII0, PO3PAXOBAHO
3aJISKHICTh €JIEKTPOHHUX BIACTHBOCTEH A1aMOHJIOINIB Bi iX po3Mipy; HasBHOCTI SIK OAHOTO, TaK 1
JIBOX PI3HUX 3aMICHUKIB B MOJIEKYJI1 (30BHIIIHE TOMyBaHHs); B/l 3aMiHH aTOMIB BYTJICIIO B TICBHUX
MOJIOKECHHSX JIIaMOHIOIAY (BHYTPILIHE JOMYyBaHHS) OJHUM Ta ABOMA TrerepoaTomMaMu. Po3pobieHo
METOAM CEJICKTUBHOTO BBEACHHS pPI3HOMAHITHUX (YHKIIOHATBPHUX TPYH B Hamepesn 3aaaHi
MIOJIOKEHHST MOJICKYJIH JIaMOHIOIY, @ TAKOXK CHHTE3 MIaMOHIOIIB 13 3aMIHOIO aTOMIB BYIJICLIO B
MeBHUX TOJIOKEHHIX NiaMoHa0iny Ha rerepoaroMu (O, N), cuHTe30BaHO (YHKIIOHATBHI MOX1AHI
rerepoaiaMoHoiniB. Y cmiBapyxkHocTi 3 ¢isukamu CreHdopna 1 bepkni  mocmimkeHO
enekTpoi3uuHI BIACTUBOCTI OJICpYKAHUX TaKMM YHHOM 3pa3KiB, a caMme 3po0JieHI peHTTeHIBChKI Ta
Y@ ¢doToenekTpoHHi, paMaHiBChKi Ta (POTOTIOMIHECIIEHTHI CTIeKTpH. EKCriepuMeHTanbHO BUMIpPSHO
MUPUHY 3a00POHEHOT 30HU JOMOBAHMUX JIIaMOH/IO1/IIB Ta 1HII XapaKTEPUCTUKU OTPUMAHHUX CIIOIYK.
BuBueHO BIIACTUBOCTI CaMOOPTaHI3yIOUWXCS MOHOIIAPIB JESIKUX JOMOBAaHUX IIaMOHJOINIB Ha
MOBEPXHAX 30JI0Ty Ta cepebpa. lle m03BOMMIO BHUSBUTH Taily3l 3acTOCYBaHHS JOTOBaHUX
JTIaMOHJIOI/IIB B HAHOEGJIEKTPOHIIl Ta 3HAWTH 3aJIC)KHOCTI iX eNeKTpO(i3UIHUX BIACTUBOCTEH BiA
METOAY JOTyBaHHS Ta XapakTepy AomnaHTa. Po3po0iaeH0 KOHIEMIIII0 BIUIMBY MPUPOAH 1 KUIBKOCTI
JOMYIOYMX aTOMIB Ha €JIeKTpO(]i3UuHI BIACTUBOCTI HAHOJIaMaHTIB, €()EKTUBHI METOAM CHUHTE3Y
JIOTIOBAaHUX J1IaMOHJIOIMIB Ta CEJICKTUBHOTO BBEJCHHS PI3HOMAHITHUX (PYHKI[IOHAIBHUX TPYI B
Hamepes 3a/1aHi MOJOKEHHSI MOJICKYIH AiamMoHaoiny. OpepkaHi pe3ylnbTaTd JO3BOJIIIN BIIEPIIE
oJlepKaTH MOHOMOJIEKYJISIPHI TIPOBIIHMKK 1 HAIIBOPOBIIHUKKA 3 KOHTPOJIHOBAaHUM PO3MIPOM
3a00pOHEHOT 30HHU.

(poc.)

C moOMOIIbI0O KOMITBIOTEPHOTO MOJETUPOBAaHMUS OBIO ONTHMHU3MPOBAHO T'E€OMETPHUIO,
paccuuTaHO 3aBHCHUMOCTH 3JEKTPOHHBIX CBOWCTB JMAaMOHAOUAMB OT HUX pa3Mepa; HaIuuus Kak
OJTHOTO, TaK W JIBYX Pa3IUYHBIX 3aMECTHTENIeH B MOJIEKyJe (BHEIIHEE MOTMHUPOBAHUE); OT 3aMECHBI
aTOMOB YTJIEpO/a B ONpPEAETICHHBIX MOJIOKEHUAX AUaMOHA0U A (BHYTpEHHEE JONTUPOBAHKE) OJTHUM
U JOByMs TerepoaToMamu. Pa3paboTaHbl METOIbI CENEeKTHMBHOTO BBEICHHUS Pa3IUYHBIX
(YHKIIMOHATBHBIX TPYII B 3apaHee 3a/JlaHHble IMOJIOXKEHHUS MOJIEKYNbl JAMaMOHAOWIA, a TakKke
CUHTE3 TUaMOHJIOUIHNB C 3aMEHOI aTOMOB yTepoja B OMPEACeIEHHBIX MOJOKEHUSX TUAMOHIOH 1A
Ha rerepoaTtoM (O, N), cuHTe3upoBaHbl (PYHKIIMOHAIBHBIE TPOU3BOIHBIE T€TEPOIMaMOHIONANB. B
coapyxectBe ¢ ¢uzukamu CtdHpopaa u beprxim uccrnemnoBaHbl 3MeKTPOGU3NUECKHE CBOKCTBA
MOJIYyUEHHBIX TakuM o0pa3oM oOpa3loB, a KMMEHHO CJeJaHbl pPEHTreHOBckue u YO
(OTO3NEKTPOHHbIE, pPaMaHOBCKOE U  (OTOJIOMUHECIEHTHBIE CIEKTPBl. JKCIIEPUMEHTAIBHO
M3MEpPEHO MIMPHUHY 3alpeieHHON 30HbI TOMUPOBAaHBIX JUAMOHJOUIUB U IPYTHe XapaKTEPUCTUKH
IIOJIyYEHHBIX COeQUHEHUN. V3ydeHbl CBOMCTBA CaMOOPraHU3YIOIIMXCS MOHOCIOEB HEKOTOPBIX
JIOTIOBAaHUX JMaMOHJIOUINB Ha MOBEPXHOCTAX 30J10Ta U cepedpa. ITO MO3BOJIWIO BBIIBUTH 00JACTH
MPUMEHECHHS JOMMUPOBAHBIX UAMOHJIOMIUB B HAHOXJEKTPOHUKE W BBIIBUTH 3aBUCUMOCTH UX
ANEKTPOPU3NYECKUX CBOWCTB OT MeToJa JOINYyBaHHS U XapakTepa naonaHTa. Pazpaborana
KOHIIEMIIUS BIUSHUS MPUPOJIBI M KOJIMUYECTBA JOMYIOYNX aTOMOB Ha 3JEKTPO(PHU3NIECKHe CBOMCTBA
HAaHO/IMAMaHTUB, METOAbl CHHTE3a [JOMOBAaHUX JTUAMOHJIOMIOB M CEJEKTUBHOTO BBEACHUS
pa3nuYHBIX (YHKIIMOHATIBHBIX TPYIIN B 3apaHee 3aJaHHbIC MOJOKEHUS MOJICKYIbl JUAMOHIOUIA.



HOHY‘-ICHHBIG PE3YJIbTAaThl MO3BOJIMJIIM BIICPBLIC TIOJYUYUTH MOHOMOJICKYJISIPHBIC HNPOBOJHUKH U
MOJYMPOBOIHUKH C KOHTPOJUPYEMBIM PAa3MEPOM 3aMPEIICHHOMN 30HBI.

(anra.)

With the help of computer simulation has been optimized geometry, calculated the
dependence of electronic properties on the size of diamondoidi, having one or two different
substituents in the molecule (external doping), the replacement of carbon atoms in certain positions
diamondoids (internal doping) one or two heteroatoms. The methods for the selective introduction
of different functional groups in a predetermined position of the molecule diamondoids and
synthesis diamondoids with the replacement of carbon atoms in certain positions on diamondoida
heteroatom (O, N), synthesized functional derivatives geterodiamondoids. In collaboration with
physicists of Stanford and Berkeley, studied the electrical properties of the samples thus obtained,
namely, made X-ray and UV photoelectron, Raman and photoluminescence spectra. The
experimentally measured band gap of doping diamondoids and other characteristics of the obtained
compounds. The properties of self-assembled monolayers of some doped diamondoids on surfaces
of gold and silver were stadied. This allowed the identification of areas of application in
nanoelectronics diamondoids doping and reveal the dependence of their electrical properties of the
method and nature of the dopant. The concept of influence of the nature and amount of doped atoms
on the electrical properties of nanodiamonds, methods of synthesis and selective doped
diamondoids introduction of various functional groups in a predetermined position of the molecule
of diamondoid. The results obtained allowed for the first time a monomolecular conductors and
semiconductors with controlled gap size.
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