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V. BizomocTi npo guceprariio
Moga guceprariii:
Koau TeMaTHYHHX PYyOPHK: 29.19.29

Tema guceprauii:
1. EdexTu cyMipHOCTi BUXOPOBUX I'PAaTOK Yy HaJIIPOBiAHUX LIapyBaTUX CUCTEMAaX

2. Vortex lattice commensurability effects in superconducting layered systems

Pedepar:

1. O6'exT - wryyHi HagnposigHi Haarpatku (HI') Mo /Si, V /Si 06MekeHOi TOBIIMHY, TOHKI 11iBKK V. MeTa -
3'ICyBaHHsI CTPYKTYPHUX OCOGIMBOCTE BUXOPOBUX I'PaToK (BI), BUsBIEHHS CTPYKTYPHUX (Pa30BUX [IEPEXOLIB Y
3MIIIAHOMY CTaHi B IIApyBaTUX HAJIPOBITHUKAX i TOHKUX IIJIiBKaxX. MeTOJ, - BUMIDIOBAaHHS PE3UCTUBHUX NIEPEXOLIB
Ta KDUTUYHUX CTPYMiB. Pe3ysibTaTyl, HOBU3HA ?3aMpOIOHOBAHO PE3UCTUBHUIT METO, BU3BHAYEHHS CTPYKTYpH BI' y
IapyBaTUX HAAIIPOBINHUKAX, IKUM MOJKHA 3aCTOCOBYBATH B CUJIbHUX MATHITHUX I10JISIX i 1151 BCIX TUIIIB IAPyBaTUX
HanposinHukis; -Y HI Mo /Si yniepine BUsIBJIEHO sIBUIIE TOBEPHEHHS 3 PE3VCTUBHOTO CTAHY B CTaH 3 HYJIbOBUM
OIIOPOM 3 POCTOM I1apajieJIbHOI0 MarHiTHOTO 110714, Lle € HacliIKOM BJIaCHOTO ITiHIHTY Ha NePiOJUYHIN CTPYKTYPi 1

edexry cymipHocTi Mix nepiogom HI i mapamerpom BI'; ?Ha oHOpinHMX M1iBKax crioctepiraetbest epexrt



cymipHocTi napamerpa Bl 3 ToBmumHO miiBky; -Ha HI' 3 06MeX€HO0 TOBIMHOK OJHOYACHO BUSBJISIOTHCS e(eKTH
cymipHocrti napametpa BI 3 mepiomom HI i 3 ToBIuHOW 1utiBky. ?Bussieno "lock-in" edexr na HI' Mo /Si i TOHKuX
riBKax V i BU3Ha4Y€Ha 3aJI€XKHICTh KDUTUYHOTO KyTa 71 "lock-in" crany BI' Big remneparypu. -Bnepuie Ha HI 3
TOBCTMMU MpOIIapKaMu Si BUSBJIEHI CTPUOKY ONopy. [I71s1 IOSICHEHHSI CTPUOKiIB po3pobJieHa MOoeslb (PAa30BUX
nepexoiiB MiX mispHOynakoBaHumu cymipaumu BI. Chepa BUKopucTaHHs - PpyHAaMeHTalIbHA HayKa, CTBOPEHHS

HOBUX 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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