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CopepxaHue

|. BBepgeHue

dddekT [xo3edpcoHa
Tunbl g)xo03edpCOHOBCKUX Nepexoaos
AHOManbHbIN 3¢ PeKT AKo3edcoHa
Il. OcHOBHble pusnyecKkne CBOUCTBA
RCSJ-mopenb n BAX
BAnAHMe BHewWHero usnyyeHus
BAnAHME reomeTpUUECKUX XapaKTEPUCTUK
Ill. UcchepgoBaHue anHamuku Pun-0 nepexoga (SFS nepexop)
TeopeTnueckaa mogenb U CUCTEeMA YPaBHEHUN
Mpeuyeccua HamarHMY4EHHOCTU U GePPOMArHUTHbIA Pe30HaHC
MpubankeHne AMHEMHOTrO OCLUNNATOPA
MpubankeHne HennHeHoro ocunanatopa. Ocumnnarop AadpouHra
MNepeBOpPOT HAMArHUYEHHOCTU NOA, BO34EeNCTBUEM MMIY/IbCa TOKA

lll. UcchepgoBaHmne aguHamukm SFS nepexoaa Ha NOBEPXHOCTU TOMNOSONMYECKOro U301ATopa
TeopeTnyeckaa mogenb U cMcTema ypaBHEHUMN

BbipoXXaeHHble cTabunbHble COCTOAHUA



BBeneHue



Adb dbexkr lxo3edchcoHa

@ OO0 «Kupunn u Medoamits



M>xo3edcdcoHckum nepexon n achdekTol [IxosedchcoHa

Ceepxmposomnmk S, Y| = |V, |exp(i0,)
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Tunbl g>x03ehpCOHOBCKMX Nepexoanos
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AHnomanbHbin 3ch ekt AxxosedcoHa

» AHoMarsbHbINM 9dodekT [Ko3edrcoHa 3akoyaeTcs B BOSHUKHOBEHUN
daszoBoro capura ®un-0 B Tok da3oBOM COOTHOLLIEHUM MTMBPUAHOIo
0)X03e(PCOHOBCKOro nepexona COCTosALLEro U3 CBepXnpoBOAHUKOB U
MarHeTuKOB.

I = I.(sin p — @)




OcHOBHblIE ®U3UYECKUE
CBOMCTBA



RCSJ - mopenb ana onucaHuun
AUHAMUKU AXK03edCOHOBCKOro
nepexoaa



RCSJ - mopgens
RCSJ = "resistive-capacitive shunted junction”
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BavAaHUe BHELWWHero u3nyvyeHusa



BnuaHme BHewHero N3INy4YeHNA U CTYNEeHbKM I.Ilanupo
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BnuaHme BHewHero N3INy4YeHNA U CTYNEeHbKM I.Ilanupo
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BAnAaHUe reomeTpudecKux
XapPaKTepPUCTUK



AOANUHHBIN U KOPOTKUM AXX03e(PCOHOBCKMM nepexon
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NccneposaHue AUHaAMUKK
®u-0 nepexona
(SFS - nepexoa)



®u-0 pxo03echCOHOBCKMM nepexopn

» B SFS mxo03edCcoHOBCKOM nepexoae, CrnH-opbutansHas CBA3b B
deppomMarHMTHOM Crioe, NPUBOANUT K MEXaHN3MY NPSIMON CBS3N
MarHUTHOrO MOMEHTa N CBEPXNPOBOASLLEIO TOKa

Iy = Ic(Sin(p _ 900)

A. Buzdin, Phys. Rev. Lett. 101, 107005 (2008).
F. Konschelle and A. Buzdin, Phys. Rev. Lett. 102, 017001 (2009)



BbiBOA cuCTemMbl ypaBHEHUU ANA
onucaHna Pu-0 nepexoaa



BboiBOA ypaBHEeHUM

» YpaBHeHue ﬂaH,El,ay-ﬂl/Id)LlJl/lTLl,-rl/IJ'lb6epTa ana HamarHM4eHHoCTuU
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BboiBOA ypaBHEeHUM
» YpaBHeHne RCSJ-mogenu ana pasHocTn das
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Cucrema ypaBHeHUMM Ana onucaHuma auHamukm ®u-0 nepexopa
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lNpeuecca HaMarHUYEHHOCTU U
dbeppoMarHMTHbIN Pe30HaHC



AuHamuka ®u-0 nepexopa
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MpubnukeHne NMHEMHOro OCLUNNATOPS



JinunenHoe npubnuxxeHme ypasHeHue JUIr
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MpubnunrkeHmne HenAMHEUHOro
ocuunnaropa. Ocumnnarop AladduHra



HenuHenHoe npubnuxeHue ypasHeHue JUII
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lNepeBopOT MarHUTHOro MOMEHTa B
®u-0 nepexoae noa BO3aeUCTBUEM
UMNYNbCa TOKA



HEPEBOPOT MarHUTHOro MOMeHTa MMnyJsibCoOM TOKa
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Yu. M. Shukrinov, I. R. Rahmonov, K. Sengupta and A. Buzdin
Appl. Phys. Lett. 110, 182407 (2017).



BnuaHue napameTpos Ha nepesopor MarHMTHoOoro MOMeHTa
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Demonstration of periodicity of Demonstration of periodicity of
magnetization reversal intervals in maghnetization reversal intervals in (G, r)-
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(e = Grm. sin(P) w=wr/wr K1

Ty = Mg,
I,(t) <1
|1, = —Grmg sin(P) p(1)
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C. Guarcello and F.S. Bergeret,
A cryogenic memory element based on an anomalous Josephson junction,
arXiv:1907.08454v1 [cond-mat.supr-con] 19 Jul 2019

FIG. 1. S/F/S Josephson junction driven by a rectangular bias current
pulses, |5, With amplitude Imax. The z-component of the magnetization,
M., is the observable used to define the logic memory states 0 and 1.
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FIG. 10. SQUID-based memory readout and cartoon showing the critical
current interference pattern of the SQUID, in the cases of both positive
and negative orientation along the z-axis of the magnetic moment, see

panel (a) and (b), respectively.



NccneposaHue oaMHaAMUKK
SFS nepexoaa Ha
NOBEPXHOCTU
TONONOrMYECKOro U30NATOPa



SFS nepexoa Ha NOBEpPXHOCTU TOMOJSIOrMYECKOro usonaropa
PHYSICAL REVIEW B 100, 054506 (2019)

Electrical control of magnetization in superconductor/ferromagnet/superconductor junctions on a
three-dimensional topological insulator

M. Nashaat,'? I. V. Bobkova®.** A. M. Bobkov,” Yu. M. Shukrinov.'-> I. R. Rahmonov.'-® and K. Sengupta’

Tl

» B aton cucrteme 1ok da3oBoe CooTHoLEHNe umeet dasoBbin casur Pu-0 u
KPUTUYECKNIA TOK 3aBUCUT OT KOMIMOHEHTbI HAMarHN4eHHOCTH



Tok cpa3oBoe — COOTHOLIEHMEe U AMHaAMMUKAa HAMarHU4YeHHOCTH

Tok dba3o0BOE COOTHOLLEHMNE
Js = Jesin(@ — @p)

Kpl/lTVI‘-IGCKVIVI TOK 3aBNCUT OT KOMMNOHEHTbl HAMAarHM4eHHOCTHN
/2
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[NnHamuka HamarHM4eHHOCTU onucbiBaeTcs ypaBHeHueM Jlangay-Jindowuu-MvinsbepTta
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KVe (My\’ oj.S
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OHeprusi MarHUTHON aHM30TpONMK QHeprna 0)ko3edCoOHOBCKOIo nepexoaa



Cucrema ypaBHeHUM
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Cnacubo 3a BHUMAHUe
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