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VII. BizomocrTi npo IiP
Ha3sBa po6oTH yKpaiHCBHKOIO:

EnekTpoH-TpaHCIOPTHI Ta POTOIHAYKOBaHI IIPOLIECH Y HAHOPO3MipPHUX MOJIEKYJISIPHUX CTPYKTYpax

Ha3sBa po6oTH aHIJIilICbKOIO:

Electron-transfer and photoinduced processes in nanoscale molecular structures

Pedepar yKpaiHCBKOIO:

Po3BrnHyTO MOAM(IKOBaHY CyIEPOOMIHHY MOAEb (POPMYBAaHHS HEPE30HAHCHOTO CTPYMY 4€PE3 MOJIEKYJISIPHUI
IpOBiz. Mozeb NMOSCHIOE MEXaHi3M KOT€PEHTHOIO TYHEJIIOBAHHS €JIEKTPOHIB 4epe3 MOJIEKYJISIPHI JIQHIIOXKKHY,
IIPUKPIIJIEH] 10 eJIeKTPO/iB PI3HOMaHITHUMU SIKIpHUMU rpynamMu. Po3po6ieHo Moziesib MOJIEKYJIsIpHOro GoTogiona,
110 IIEPETBOPIOE EHEPTII0 TYHEJIOI0YNX €JIEKTPOHIB B €HEPTiIO CBITJIOBUX KBAaHTIB. Ha OCHOBI Moi€J1i TPOITOHOBAHO
KiHETUYHMI MEXaHi3M, 110 BifNnoBifgae 3a pOpMYyBaHHS YHINIOJISIPHOMH i GUIOJISIPHON €/1eKTPOQIyopeCLeHLi.
BusiBiieHo BakjiMBa poJib HesliHiIHNX edeKTiB cydcTpaT-KoH(OpMaLifiHOi B3aeMOo[Iil y pepMeHTaTUBHOMY KaTasli3y
i Moka3aHo, K yTBOPEHHs! i 3MiHa peXXuMiB QyHKIiOHyBaHHS (EPMEHTY BilOyBalOThCS 3a CLieHapieM
HEpiBHOBaXXHUX (PAa30BUX IE€PEXOLiB HA PiBHI TOOAMHOKMX MOJIEKYJL. J[JaHO ONMC €H3MMAaTUYHOI peakuii 3 1BoMa
KOH(pOPMaLiiHUMU KaHAJIaMU i TIOKa3aHO, 110 BUHUKHEHHSI ONITUMAJIbHOTO PEKUMY (QYHKIiIOBaHHS (EPMEHTY Mae
xapakrep (azoBoro rnepexozny 2-ro pogy. Po3sura Teopis norjavHaHHs eHeprii MarHiTHOi KOMIIOHEHTHU
YIIbTPAKOPOTKOI'O JIA3EPHOTO iMITyJIbCY ME€TaJIEBUMY HAHOYACTUHKAMM 1 3HAMIEHO 3aJI€KHICTD Liei eHeprii Bin
opieHTallii MarHiTHOro oJIst BiGTHOCHO Oci 06epTaHHs cpepoina. 3aporIOHOBAHO CNOCIO BUSIBIEHHS CIa0KUX
OCLIMJIALIN B YaCTOTHIN 3aJI€XKHOCTI €J1eKTPOIPOBIAHOCTI METAIEBUX HAHOUYACTUHOK. BUSIBIEHO MeXaHi3M
TYHEJIIOBaHHSI €JIEKTPOHa uepe3 6ap'ep y 6iHapHUux InAs/GaAs KBaHTOBUX CTPYKTYpax, B IKUX € KBAHTOBUI JPIT Ta
KBaHTOBA TOYKA. BCTaHOBJIEHO, 11O BIIOPSIIKYBAHHS aTOMiB JOMILIKY IPUBOAUTD 40 BUHUKHEHHS LIIJIMHU B
€HEepPreTUYHOMY CIEKTPi €J1IeKTPOHiB. TeopeTryHi po3paxyHKU A0OPe Y3rOIPKYIOTbCS 3 ONITUYHUMU
€KCIIEPMMEHTaMU JIJIl LUX HAHOCTPYKTYP. [IpoBeieHO MOIEIIOBaHHS KIHETUYHUX XapaKTEPUCTHK 3aCEJIEHOCTEN
CTaHiB JIIHIMHIN CUCTEMM Y LIMPOKOMY Jiania3oHi KEPYIYMX MapaMETPIB Ta 3HANMIEHO TOYKUA CTOXaCTUYHOTO
pEe30HaHCY. Y Bif[IOBIZHOCTI JO €KCIIEPUMMEHTY BCTAHOBJIEHO, WO ITiKU KaJIbL[i€BOTO CTPYMY IIPOSBIISAIOThH
BJIACTMBOCTI ricTepe3ucy Ta MiAIIopsAKOBYIOThCS 6iMOIAIbHUM PO3IIOJizaM BilHOCHO jiorapudma KOHLeHTpallii

AQHTaroHICTYy.

Pedepar aHIJIiHCBKOIO:

The modified superexchange model of the formation of a nonresonant current through the molecular wire is
developed. The model explains the mechanism of electron tunneling through the molecule attached to electrodes
by different anchoring groups. The model of a molecular photodiode which converts the energy of tunneling
electrons into the energy of light quanta has been developed. Based on the model, the kinetic mechanism is
proposed that is responsible for the formation of unipolar and bipolar electrofluorescence. The important role of
the nonlinear effects of the substrate-conformational interaction in enzymatic catalysis was revealed and it is
shown how the formation and change of the modes of enzyme functioning occurs according to the scenario of
nonequilibrium phase transitions. A description of the enzymatic reaction with two conformational channels is
given and it is shown that the appearance of an optimal mode of enzyme functioning has the character of a 2nd-
order phase transition. The theory of absorption of the energy of the magnetic component of an ultrashort laser
pulse by metal nanoparticles is developed, and the dependence of this energy on the orientation of the magnetic
field is found. A method is proposed for revealing weak oscillations in the frequency dependence of the
conductivity of metal nanoparticles. The mechanism of electron tunneling through a barrier in binary InAs/GaAs
quantum structures with a quantum wire and dot is revealed. It was found that the ordering of impurity atoms
leads to the appearance of a gap in the energy spectrum of electrons. The theoretical calculations are in good
agreement with optical experiments. The kinetic characteristics of the population of the states of the linear system



are simulated in a wide range of control parameters and the points of stochastic resonance are found. In
accordance with the experiment, it was found that the calcium current peaks exhibit hysteresis properties and
obey a bimodal distribution.
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VIII. HaykoBa (HayKoBo-TexHiuHa) npoaykuist (HTII)

Ha3zsa HTII yKpaiHCBKOIO: EjieKTpOH-TPaHCIOPTHI Ta GOTOIHAYKOBaHI IPOLECH y HAHOPO3MIPHUX

MOJIEKYJIIPHUX CTPYKTYpax
Hassa HTII aHrificbKoI0: Electron-transfer and photoinduced processes in nanoscale molecular structures
HTII, sixy nepezn6ayasiocsi CTBOPUTH:

IIpuunnmu, yepe3s aki HTII ne 6ysi0 cTBOpeHoO:

OTpuMaHi pe3yJbTaTH: Meroau, Teopii

l'asmy3b 3acTocyBaHHs: 73.10.1 JlocnimkeHHs i po3pOGKH B rajtysi IPUPOIHUYMX HayK

PeecTparifiHuii HOMep KapTKH T€XHOJIOT1i:

Omnuc HTII: Possunyro MmoaudikoBany cynepooMiHHy Mojesb GOPMYBaHHS HEPE3OHAHCHOTO CTPYMY Yepes
MOJIEKYJISIPHUM MIPOBifl. MOZI€JIb MOSICHIOE MEXaHI3M KOTEPEHTHOTO TYHEJIOBAHHS €JIEKTPOHIB Yepe3 MOJIEKYJISPHI
JIAHLIIOKKY, IPUKPIIJIEH] 40 €JIeKTPOLiB Pi3HOMAaHITHUMMU SIKIDHUMU IpyniamMu. Po3po6ieHO MOJies1b MOJIEKYJIIPHOTO
doromiona, 1m0 NepeTBOPIOE EHEPrilo TYHEJIII0UNX eJIEKTPOHIB B €HEeprilo CBITI0BUX KBaHTIB. Ha ocHOBI Mogeri
IIPOIIOHOBAHO KiHETUYHUI MeXaHi3M, 1110 Bif[loBifae 32 GOpMYyBaHHS YHINOJISIPHOM i GUNOJISIpHOI
esleKTporyopecueHLii. BusiBieHo BakMBa posib HeNiHINHUX edeKTiB cybcTpaT-KOHPOPMaLifiHOI B3aeMOii y
(PepMEHTAaTUBHOMY KaTajli3y i IOKa3aHo, K YTBOPEHHS! i 3MiHa peXXuMiB (QyHKIIOHYBaHHS (PEPMEHTY BilOYBAIOTHCS
3a clieHapieM HepiBHOBa)KHUX (Pa30BUX I1EPEXO/iB Ha PiBHI IOOIMHOKUX MOJIEKYJL. JJaHO OIMC eH3UMaTHUYHOI
peaxuii 3 ABomMa KoHGOpMaLiiHUMU KaHalIaMU i I0OKa3aHo, 1110 BUHUKHEHHS ONITUMAJIbHOTO PEKUMY (PYHKIIIIOBaHHS
(depMeHTy Mae xapakrep (pazoBOro nepexony 2-ro pogay. Po3sura Teopis NOTJIMHAHHS €Heprii MarHiTHOi
KOMIIOHEHTHU YJIbTPAKOPOTKOI'O JIA3€PHOr0 iMITyJIbCY METAJIEBUMU HAHOYACTUHKAMU i 3HANZIEHO 3aJI€KHICTD L€l
eHeprii Bi opieHTalii MarHiTHOTO M0OJIs BiZTHOCHO oci o6epTaHHs cepoina. 3arpornoHOBaHO CHOCI6 BUSBIEHHS
CJ1a0KMX OCLWJISILH B 4YaCTOTHIM 3aJ1€5KHOCT] €JIEKTPOIIPOBiAHOCTI MeTaleBUX HAHOYACTHMHOK. BUsIBJIeHO MeXaHi3m
TYHEJIIOBaHHSI €JIEKTPOHA uepe3 6ap'ep y 6iHapHux InAs/GaAs KBaHTOBUX CTPYKTYPAx, B IKUX € KBAHTOBUI JPIT Ta
KBaHTOBA TOYKA. BCTaHOBJIEHO, 1O BIIOPSIKYBaHHS aTOMiB JOMIIIKY IPUBOIUTD 40 BUHUKHEHHS LWIIJIMHU B
€HEPreTUYHOMY CIIEKTPi €JIeKTPOHIB. TeopeTryHi po3paxyHKHU J0OPE Y3rOIPKYIOThCS 3 ONITUYHUMU
€KCIIEPMMEHTAaMU [J1 IUX HAHOCTPYKTYP. [IpoBeieHO MOJIe/II0BaHHS KIHETUYHUX XapaKTEPUCTHUK 3aCeJIEHOCTeN
CTaHiB JIIHINHIA CUCTEMU Y IIMPOKOMY [iara3oHi KEPYy4YuX IIapaMeTPiB Ta 3HaNAEHO TOYKU CTOXACTUYHOTO
PE30HAHCY. Y Bif[IOBiIHOCTI O €KCIIEPUMEHTY BCTAHOBJIEHO, 1O ITiKU KaJIbL[i€BOTO CTPYMY MPOSBIISIOThH
BJIACTMBOCTI riCTEpe3UCy Ta MiAIOPsIAKOBYIOThCS 6iMOAANIBHUM PO3IOJijaM BiTHOCHO jlorapu¢ma KOHLEHTpaLlii

AQHTaroHICTYy.
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