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1. JocnimkeHHS IpoLeciB peslakcallii Ta B3aeMOZii €IeKTPOHIB Y MIKPOKOHTAKTax i KpUCTaIaxX BiCMyTy METOLOM

(OKyCyBaHHSI €JIEKTPOHIB IIPOBiAHOCTI

2. Transverse electron focusing study on electron relaxation and interaction in the point contacts and in the
bismuth crystal

Pedepar:

1. O6'eKT - mpolecu pesiakcallii Ta B3aeMoii HepiBHOBaXXHUX €JIEKTPOHIB IIPOBIAHOCTI, SIKi CYyIIPOBOIKYIOTH iX
iHXXEeKLio Ta pO3TiKaHHS y KpPUCTali BiICMyTY IpU HU3bKUX TeMIIEpaTypax. MeTa - BUSBJIEHHS MOXJINBOCTEN METOLY
[IOTNIEPEYHOr0 (POKYCYBAHHS [1JI1 BUBYEHHS peJlaKkcallii eIeKTPOHIB y MiKDOKOHTAKTi, Ha IUKJIOTPOHHI TPA€KTOPIi
Ta Ha INOBEPXHi KPUCTAJIA, a TAKO>K BCTAHOBJIEHHS! XapaKTEPY PejlaKCaliflHMX MIPOLECIB Y IMPOKUX MeXKaxX
HAJJIMIIKOBOI €HePrii HepiBHOBaKHUX €JIEKTPOHIB. MeToau nocifikeHHs - POKyCyBaHHsI €JIEKTPOHIB ITPOBiAHOCTI B
MeTaJlax [10NepEeYHUM MarHiTHUM I10JIEM Ta Pi3Hi BapiaHTH €JIEKTPUYHUX BUMIPIOBAHb 3 BUKOPUCTAHHSIM
MIKPOKOHTAaKTiB. Pe3ybTaTy Ta iX HOBU3HA -~ OTPMMAHO, ITPOAHaJi30BaHO Ta y3araJbHEHO HU3KY HOBMX HayKOBUX

Pe3yJbTaTiB, SIKi MalOTh (PyHIAMEHTaIbHe 3HaUeHHS 1[0/10 PO3YMIHHS MeXaHi3MiB peJlakcallii eJIeKTPOHIB y



[IPOBiJHMKAX: BUSABJIEHO iCHYBaHHS BY3bKO CIIPSIMOBAaHMX IIOTOKIB €JIEKTPOHIB Bill MIKDOKOHTAKTA 31 CTDYMOM,
00YMOBJIEHUX BUKJIIOYHO OCOOJIMBOCTIMU NMOBEPXHI PepMmi; 3alIPOIIOHOBAHO METOIMKY BU3HAYEHHSI HAJJIMIIKOBOI
eHeprii inKeKTOBaHUXYy KPUCTaJjl €JIeKTPOHiB; 3HAlIEHO 3aKOH 3MiHU Yacy eJIeKTPOH-(POHOHHOI pesakcalii i3
3HQUEHHSIM BEJIMYMHY HAJIMIIKY €HEeprii eJIeKTPOHiB; foBefeHo (akT (GOopMyBaHHS 6ijis1 TPUTOHANIBHOI IPaHi
KpHUCTaja BiCMYTy CTaTUYHOrO CKiH-IIApY SK [IPY A3€PKaJbHOMY, TaK i Ipy AU(PY3HOMY BilOMBAHHI €JI€KTPOHIB;
3aIPOIIOHOBAHO i peasi3oBaHO Ha BiCMYTi "LIMKJIOTPOHHY CIIEKTPOCKOIII0" eJ1eKTpOH-(OHOHHOI peJsakcaliii; 3a
IOTIOMOTOI0 METOJY €JIEKTPOHHOTO (POKYCYBaHHSI IIPOJIEMOHCTPOBAHA MOXJIMBICTb CIIOCTEPESKEHHSI SIBULLL

KBaHTOBO-iHTeppepeHLiiiHOoI npupoau. Chepa BUKOPUCTAHHS — OOCHIIKEHHS (PyHIAMEHTANbHUX (Pi3UYHUX SIBULL,

2. Object - processes of relaxation and interaction of nonequilibrium conduction electrons with accompany their
injection and spreading over the Bi crystal at low temperatures. Aim - revealing the possibilities of the method of
transverse focusing for exploring electron relaxation in the point contact, along the cyclotron trajectory and at the
surface. The detection of the nature of the relaxation processes over wide range of excess energies of
nonequilibrium electrons. Methods of investigation - transverse electrons focusing in metals and various electric
measurements using point contacts technique. Results and novelty - a number of new scientific results have been
obtained, analyzed and summarized which have fundamental importance for understanding the mechanisms of
electron relaxation in conductors: the existence of narrowly directed flows of electrons injected by a point contact
with current that are caused solely by the features of the Fermi surface have been revealed; the methods for
determining excess energy of the electrons injected into the crystal has been proposed; the regularity of changing
the electron-phonon relaxation time with change in excess electron energy has been found; the fact of formation
of a curtain static skin-layer at the trigonal face of the Bi crystal has been provided both for specular and diffusive
reflection of electrons; the "cyclotron spectroscopy" of electron-phonon relaxation has been proposed and
realized; the possibility of observation of quantum-interference phenomena by the electron focusing has been
demonstrated. The sphere of usage - the investigations of fundamental physical phenomena.
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