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Ila1an

@ AHapeeBCKoOe OTPaKeHHe HA TPAHULe HOPMAJIbHBIA METAaJLI -
CBEPXIPOBOIHUK.

®Tpancnopr 3apsga. KoHIaKTaHC rPaHULBI HOPMAJIbHBIA METAJLIT —
CBEPXIIPOBOAHUK.

@ Tpancnopr Temia.
@®AHpeeBCKHE IMbl, BOJIHOBO/bI, HHTEP(epOMeTpPHlI.

@ JI')xko3e(pcoHOBCKHUE cUCTEeMbl. CBsI3aHHBbIE COCTOAHMA. TOK.
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KBa3ukJjaccuueckoe npudankeHne. YpapHenusi Anjapeena (1964).
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AHjpeeBcKkoe oTpaxenue. KapTuHKH.

ITagarommii OTtpaxkeHHas
AIEKTPOH bIpKa .
P P OTpaXeHHbIN
HopMmajabHbIT JJICKTPOH
Oapbep
MeTaJLl

CBEPXIPOBOAHUK CBEPXTOK

Tpancnopr Temiaa. SNSNS CTPYKTYpPBI — IPOMEKYTOUHOE
cocrosinue (A.D.AnjapeeB)



Tpancnopr 3apsiga. SIN rpanuna.
IHoaynpoBoagHukoBasi Moae/ib. Borpocsl.
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1. EcTh Ju noanie/ieBou TOK?
2. U30BITOYHBINA TOK
(excess current)




Tpancnopr 3apsiga. SIN rpanuna.
A. Hleaankos (1980,1984). Blonder—Tinkham-KlapWijk (1982).
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SIN rpanuna. IlocraHoBka 3a1a4m.
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SIN rpanuna. Ko puuueHTbl NPOX0KICHUS U OTPAXKEHUS.
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SIN rpanuna. KoadpuuueHTbl NIPOX0KACHUA U OTPAXKEHUS.
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Figure 3. BTK result for a tunnel barrier, for several values of the barrier strength
parameter Z. A gives the probability for Andreev reflection, B the probability for normal
reflection,. C the probability for transmission as a electron-like quasipasticle, and D the
probability for transmissicn as a hole-like quasipa~ticle (from ref. 24)



Jloxkaju3oBaHHble cocTOssHUA HA SIN rpanuie.
Pe30HaHCHOE aHIpeeBCKOe OTPaKeHue.

Double barriers

Midgap states

vortex states




SIN rpanuna. Kongakranc.
YaBoeHHE KOHAAKTAHCA 0AVIMCTHYECKOT0 KOHTAKTA.

Landauer formula Gy = 2¢2 /by T,

4e? T?
Ga= T; (2-T,)

SIN rpanuna. BAX.

FIG. 6. Current vs voltage for various barrier
strengths Z at T =0. These curves attain their asympo-
totic limits only for very high voltages. For example,
the tunnel junction (Z =50) curve will be within 1% of
the normal-state curve (dotted line) only when eV > 7A.
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SIN rpanuna. Kongakranc. Bausaue npumecei. Zero-bias anomaly.
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Figure 6. Destruction of the zero-bias conductance anomaly in a W/I/Nb junction at
T=100 mK by an applied magnetic field and voltage (from ref.31).
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AHI[pQEBCKI/Ie CBA3aAHHBIC COCTOAHMUA




dbdexT 0iU30CTH.
JITMHA KOTEPEeHTHOCTH B HOPMAJILHOM MeTaJLIe.
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ba3zoean 3a0aua 01sa onucanus H)J/ie6blX MOO Keasuuacmuu
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J2x03e(pCOHOBCKUM TPAHCIIOPT. AHAPEeBCKHE YPOBHU B KOHTAKTAaX.

Ippexm /rcozedpcona

BkJaa nmoaiesieBuIX COCTOSSHUM B
CTAIMOHAPHBINA CBEPXTOK:

| > (¢) = —% Oagé‘y) tanh%f)

Bonpoc: Tok onpenesisiercs sin pasHoctu ¢as?

OTBeT: TOJBKO JJIS MAJOH NMPO3PAYHOCTH I'PAHUIIBI



Koporkuu 1-M010BbIH KOHTAKT

MuHu1ens 3a
cueT
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Joanuubii 1-Mox0BbId KOHTAKT. CriexkTp.
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Number of levels N~dA/hv,

d<< ¢

Cuekrtp
JIOKAJTU30BAHHBIX
COCTOSTHU

E/A = icos%

Kulik-Omel’yanchuk 1977
Habercorn et al 1978
Zaitsev 1984
Beenakker 1991
Bagwell 1992
Beenakker-Houten 1991
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d<<¢ KopoTtkunii koHTaKT. PellieHne 3a1a4u 0 CieKTpe.
Beenakker (1992).
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BeposiTHOCTH NIPOXOKACHUSA IS

N pa3jJIMYHBIX MONEPEYHBIX MO/

g, = +A\J1-T, sin’(4/2)



d<<¢& Koporkuu koHTaKT. [IpeneabHbie ciyyan.
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S-1-N-1-S KOHTAKT ¢ pe30HAHCHBIMM YPOBHSAIMHU

U,,(x)=18(x+d/2)

e.g., Schussler, Kummel (1993)
Gogadze, Kosevich (1998)
Jakobs, Kummel (2005)
Kuhn et al (2001)
A.Furusaki et al (1992)
Galaktionov, Zaikin (2002)



IHoxmeaeBoi cnekTp SINIS KoHTaKTa
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J2x03e(PCOHOBCKUM KOHTAKT — CyKeHHe (constriction).
HecunycoungajibHoe TOK-(pa30B0€e COOTHOIICHME.
KBaHTOBaHUE KPUT TOKA.
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Figure 18. (a) Schematic drawing of an SQPC. (b) Critical current as a function of
constriction width. Z value is 0, 0.2, 0.5, and 1.0 from top to bottom (from ref.89).



AHapeeBcKoe oTpaxxenue B SF cucremax

YMeHbIIeHue
AMILIUTYAbI
aH/IPeeBCKOro
oTpaKeHMusl.
Probe of spin
polarization by S tip.
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JlonmoTHUTEIbHbIE
Ha0Oeru ¢a3 B10JIb
TPAaeKTOPUIi:
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IlogaBjieHUe KPUT TOKA.
Ilepexon 0-nmu KOHTAKT
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1. Hayitu cnekTp kBasuuactun B 1D anapeeBckoii sime
2. HaiiTu cniekTp kBasu4actul B 2DanapeeBckon ssme

3. Haiitu cnexkTp kBasuuactul B 3D anapeeBckoi sime

4. Haiitu TOK-(pa30Bo€e COOTHOUICHUE J1JISI
OIHOMOO0BOI0 KOHTaKTa /[’Ko3edpcoHa

5. Beruuciauts BAX NIS kourakra

6. Boiuuciauts BAX FIS konrakra



