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1. HepiBHOBa’K€Hi €JIeKTPUYHi i MarHiToeJeKTprUYHi e(peKTU B PeaKUiHUX aTOMHUX 3iTKHEHHSX Ha [TOBEPXHIi

TBEPAUX TiJ

2. Non-equilibrium electrical and magnetoelectrical effects in the reactive atomic collisions on surfaces of solids

Pedepar:

1. O6'eKT - XeMOMAarHiTOeJIeKTPUYHUI e(PEKT; XeMOBEHTUIIbHUI e(eKT; reHepallis "Tapsiuyux’ eJIeKTPOHIB y fiofax
IorTki. MeTa Ta 3aBgaHH4 - 1. [TolyK HOBUX CUCTEM Ia3 - TBEPAE TiJIO B SIKUX €(PEKTUBHO F€HEPYIOThCS
€JIEKTPOHHO-IiPKOBI IIapy B PEaKLiHMX aTOMHMX 3iTKHEHHSX, Y TOMY YuCii 3 yyacTio mosiekys H2, O2, CO ta iH. 2.
ExcriepuMeHTasbHe NOCTiI)KeHHS eJIeKTPUYHUX i MarHiTOeJIeKTpUYHUX Pi3UYHUX SIBUIL Y TBEPAOMY TiJli, 1110 €
HACJIiIKOM KOJIEKTMBHOTO €JIEKTPOHHOTO 30YPKEHHS TBEPIOTO Tijla B aTOMHUX 3iTKHEHHSX. 3. OTpUMaHHS SIKiCHUX i
KUIbKICHUX JaHUX IIPO €JIEKTPOHHI i aTOMHO-MOJIEKYJISPHI [IPOLIECH HA MTOBEPXHI TBEPAMX Tijl IPU B3a€MOZII 3
MIOBEPXHEI0 aTOMHUX 200 MOJIEKYJISIPHUX YaCTUHOK. 4. BU3HaUYeHHS BUXOZY €JIeKTPOHHO-AipKOBUX I1ap B
PEaKUifHUX aTOMHUX 3iTKHEHHSIX. MeTOIU NOCiIKeHb - eKCIIEPUMEHTAJIbHE OCiIPKEHHS, SIK KIHETUKH, TaK i
CTalliOHAPHUX XapaKTEePHCTUK 3a3HaYEHUX BUIIE €(EKTIB IpY BapilloBaHMX TEMIIEPATypPax 3Pas3KiB (B iHTepBai 243
- 600 K) Ta KOHTPOJILOBAHMX YMOBAX B ra3oBiil (asi i Ha noBepxHi. HaykoBa HOBM3HA pe3ysbTariB: 1. BussieHa

re"epaiis e-h nap 3a paxyHOK eHeprii, 1110 3BiJIbHSIETHCS B PeaKIiTHMX aTOMHMX 3iTKHEHHSIX 3 y4acTio aTomiB H Ha



p4ni TBepaux Tis: InP, Se, SiC, CdTe, Si. JocaigKeHa Takox reHeparnis "rapsyux” e-h nap B metanax: Pd i Pt. 2.
Briepie HepiBHOBaXKHi xeMoeeKTH Ha TIOBEPXHi psiy TBEPIUX TiJl ClloCTepiraaucs i3 3aCTOCYBaHHSIM peakLiiiHO-
aKTUBHUX cyMimeii ra3iB H2 + O2, CO + O2. 3. BumipsiHi ocHOBHi (i3UyHi XapaKTE€pPUCTUKHU CIIOCTEPEKYyBaHUX
€JIEKTPOHHUX XeMOE(MEKTIB, a caMe IT0YaTKOBi CTaflii KiIHeTHUKH, 3aJI€’KHICTh CTalliOHAPHUX BEJMYMH €(EeKTiB Bif,
TeMIIepaTypH, NapLiaJlbHOTrO TUCKY aTOMIiB ab0 THCKY i CKJIafly pearyodux cymimeil. 4. BusiBieni eekTpodisnyHi
MIPOSIBY HEJIIHIMHOI AMHAMIKU IPY MPOTiKaHHI XiMiYHOI peakii OKMCHEeHHS BOOHIO KUCHEM [10 BOJIM Ha IJIiBKax
nasaiio, o BXOASTh 10 CKJIaly HaHOpo3MipHoro aioza IIoTTki. 5. 3arponoHoBaHi KiHeTUYHiI MoZesi poleciB Ha
[IOBEPXHi JOCIiIPKEHNX TBEPAMX TiJl i BUBHAUEHI CTafii aTOMHUX IIPOLIECIB, 0 BEAYTh 10 €JI€KTPOHHOTO 30y KEHHS
TBEPAOTO Tijla TPY B3aEMO/Iii 3 aTOMAapHUM BOAHEM. JlaHa OI[iHKa eHepreTUYHUX MapaMeTpiB cTafiin. 3pobeHi
YuCeJibHI OLiHKY BUXOy €-h rap B po3paxyHKy Ha OJlHE peakliliHe aTOMHe 3iTKHeHHsI. [I[pakThuyHe 3HauYeHHsI
OTPUMAaHUX PEe3YJIbTATIB: B POOOTI BUKOHAHI (Di3V4Hi JOCIII>KEHHS 171 OLiHKM MO>KJIMBOCTI NIOOYA0BY MAJIMBHUX
eJIeMEHTIB, po60Ta KX, 3aCHOBaHA Ha IPMHLIMIIOBO HOBUX MiJIX0aX; 3aIIPOIIOHOBAHO Ta BUBYEHO KOHKPETHI
CHCTEeMU "aTOMHA YaCTHUHKA - TBEPZE TiJI0", Ki MOXYTb OyTH peKOMEHJ0BaHi 1715 II0[1ajlblI0i pO3pOOKY;
IoCifKeHi HepiBHOBaKHI (isnyuHi e(peKTU cayXKaTb IpKepesioM iHpopmallii Ipo cTaH OBEPXHi TBEPAOrO Tisa i

IIPOLIECiB €HEProOOMiHy Ta AMCHUIIALLil €Heprii Py B3a€MOisIX ra30Ba YaCTUHKA - TBEPAE TiJIo.

2. Object of research: chemomagnetoelectrical effect; chemovalve effect; generation of hot electrons in Schottky
diodes. Purpose and tasks of the research: 1. Search for new gas-solids systems in which electron-hole pairs in
reactive atomic collisions are effectively generated, including with the participation of molecules H2, 02, CO, and
others. 2. Experimental study of electrical and magnetoelectric physical phenomena in a solid, which is the result
of collective electron excitation of a solid in atomic collisions. 3. Obtaining qualitative and quantitative data on
electronic and atomic-molecular processes on the surface of solids when interacting with the surface of atomic or
molecular particles. 4. Determination of the emission of electron-hole pairs in reactive atomic collisions. Research
methods: experimental study of both kinetics and stationary characteristics of the above-mentioned effects at
varying sample temperatures (in the range of 243 - 600 K) and controlled conditions in the gas phase and on the
surface. Scientific novelty of the results: 1. The generation of e-h pairs is detected due to the energy liberated in
reactive atomic collisions involving the H atoms on a number of solids: InP, Se, SiC, CdTe, Si. The generation of
"hot" e-h pairs in metals is also investigated: Pd and Pt. 2. For the first time, nonequilibrium chemoeffects on the
surface of a number of solids were observed using reactive-active mixtures of gases H2 + 02, CO + O2. 3. Measured
basic physical characteristics of the observed electronic chemoeffects, namely the initial stages of kinetics, the
dependence of stationary values of effects on temperature, partial pressure of atoms or pressure and the
composition of reactive mixtures. 4. Electrophysical manifestations of nonlinear dynamics were detected in the
course of the chemical reaction of hydrogen oxidation with oxygen to water on palladium films, which are part of
the Schottky diode. 5. Proposed kinetic models of processes on the surface of the investigated solids and defined
the stages of atomic processes leading to the electron excitation of a solid by interaction with atomic hydrogen.
The estimation of energy parameters of stages is given. Numerical estimates of the output of e-h pairs are
calculated for one reactionary atomic collision. The practical value of the results obtained: physical studies were
carried out to evaluate the possibility of building fuel cells, whose work is based on fundamentally new approaches;
specific systems "atomic particle - solid" are proposed and studied, which can be recommended for further
development; investigated nonequilibrium physical effects serve as a source of information on the solid state
surface and energy exchange and energy dissipation processes in the interaction of a gas particle - a solid.
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