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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOpPHK: 29.19.29

Tema gucepranii:

1. EdexTu cyMipHOCTI BUXOPOBUX I'PATOK Y HaJIIPOBIAHUX MIAPYBAaTHUX CUCTEMAX

2. Vortex lattice commensurability effects in superconducting layered systems

Pedepar:

1. O6'exT - wTyyHi HagpoBigHi Haarparku (HI') Mo /Si, V /Si 06MeskeHOi TOBIMHY, TOHKI r1iBKu V. MeTa -
3'ICYyBaHHsI CTPYKTYPHUX OCOGIMBOCTEN BUXOPOBUX I'PaToK (BI), BUSIBIEHHS CTPYKTYPHUX (Pa30BUX MIEPEXOIB Y
3MIIIaHOMY CTaHi B IIapyBaTUX HAJIPOBITHUKAX | TOHKUX I1JIiBKaX. MeTO/, - BUMIPIOBaHHS PE3UCTMBHUX II€PEXOLIB
Ta KPUTUYHUX CTPYMiB. Pe3ysibTaTu, HOBU3HA ?3aIIPOINIOHOBAHO PE3UCTUBHUI METO]] BUBHAYEHHSI CTPYKTYpH By
IIapyBaTUX HAJIPOBiNHUKAX, SKUI MOXKHA 3aCTOCOBYBATU B CUJIBHUX MarHiTHUX NOJISIX i 171 BCiX TUIIB apyBaTUX
HanposinHukis; -V HI Mo /Si yniepiie BUSBJIEHO SIBUIIE TOBEPHEHHS 3 PE3VCTUBHOTO CTaHY B CTaH 3 HYJIbOBUM
OIIOPOM 3 POCTOM Tapa’sieIbHOTO MarHiTHOro 1noJd. lle € HaciAKoM BJIaCHOTO MiHIHTY Ha NMEePiOgUYHIN CTPYKTYPi i
edekry cymipHocTi Mix nepiogom HI i mapamerpom BI; ?Ha ofHOpiAHMX M71iBKax CrOCTepiraeTscs eexr
cymipHocTi napamerpa Bl 3 ToBmuyHO0 miBky; -Ha HI' 3 06MEXEHO0 TOBIMHOKO OHOYACHO BUSBJISIOTHCS ebeKTH
cymipHocti napamerpa BI 3 nmepiomom HI i 3 ToBIuHOW 1wutiBky. ?Bussieno "lock-in" edexr na HI' Mo /Si i TOHKuX

rtiBkax V i BUSHaYeHa 3aJI€XKHICTh KpUTUIHOTO KyTa 1uist "lock-in" crany Bl Bim Temneparypu. -Briepiue na HI 3



TOBCTUMU MpoiapkaMu Si BUSIBJIEHI CTPUOKM onopy. [171s1 TOsSICHEHHS CTPUOKIB po3pobiieHa Mozesnb (pa3oBUX
MepexXoiB MiX HiiyIbHOyaKoBaHMMHU cymipaumu BI. Cdepa BUKopucTtanHs - pyHgjaMeHTanbHa HayKa, CTBOPEHHSI

HOBMX MaTepiauB.

2. Object - artificial superconducting superlattices (SL) Mo /Si, limited thickness SL V/Si, thin V films. Goal -
clarification of structural features of vortex lattices (VL) and revealing the structural phase transitions in mixed
state in layered superconductors and thin films. Method -Measurements of resistive transitions and critical
currents. -Results, novelty - The resistive method is proposed as a tool for the VL structure study in layered
superconductors. It is applicable to all layered superconductors and can be used in strong magnetic fields. -Novel
phenomenon of zero resistance reentrance from resistive state is discovered on Mo /Si SL. This is explained in
terms of the intrinsic pinning and VL commensurability with SL period. -The effect of commensurability between
VL parameter and film thickness is observed in homogeneous films. -Two different commensurability effects
between both the VL parameter and the SL period and sample thickness are observed simultaneously in limited
thickness V/Si SL. -The lock-in transition is observed on SL and thin V films. The temperature dependence of the
critical angle for lock-in state is determined firstly. -The avalanche-type jumps of the resistivity have been
observed at first time on the Mo /Si SL with thick Si layers. The model is proposed which explains the jump
patterns as the manifestation of the phase transitions between various commensurate states of the VL.
employment - fundamental science, novel materials.
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