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Bnge proximity effect”.
ossible explanation.

Devyatov, M.Yu. Kupriyanov.
o J:ut.nuyte of Nuclear Phy i.ca.
Moscov State Universit
119889 GSP, Moscow, nuuin

The I‘-hlorltlul model for explapation of
‘ae ,,.uucd long rme roximity effect®
"leaperature independe nml extrensly large
.apgrourrent decay longth £w10-50 nam) of the
-§' Josephson  junction (1.2) \rll.h
-;mnnductor oxide 1nter1a r is proposed,

't 18 suggested the resonant
.uapeling via localized stnus (LS} in the
,m-uyar is reuwnsma for this effect.

In provi n! t.hll aggertion we agsumed
1sat L5 are distributed uniforamly in energy
ta the ncln!ts of the For-.v-cnor ) and over
'3e znurhrer that their density is small
«gough BO he interaction of electr&
eupled at dirraront. LS is negligible. The
.steraction of the electrons at ohe LS is also
o not taken into account,

We also suggest that

i) the barrier height (Veu} of the | =
.ayer is well below the chuical potential u

“Len

{(Veu) /)<<l

11) the decs ltn'th of the wave funttion
.3, the barrier | fective radius of LS)
e (2m(V=p)) T is satisfy Lhe conditions

ar /tv=p) s a”ls d.
dere T 1s the critical temperature of the

-lectrndls. 2d 1s the thickness of the
arrier, m i8 the electron’s effective sass.
e last restriction practically means that
ihe dominant channel for the current transport
‘arough the junction is the resonant tunneling
‘i one LS on a trajectory so that the
srocesses  of the direct tunneling are
“Simportant.

Under this restrictions, starting from
wr'xov equations, using the expression for
‘be critical current derived in [3,4) and the
'rocedure of averangi sver Lthe pultlenl and
*oergies of the Lé for the tLemperature
lependence of the critical current one have:

Z aJ 42 NS
¥ + 4% JuC/2nT + Beh(2a)

W>0
- w
B=1- (02e 48)172'
2nT.  od 178
= Ee i [_,L_] exp[zqﬂl_
V-pu 2 vV -u

#re T {5 the temperature, R 18 the resonant

"gstnce of the junction at normal state,

' R¢1)aT are the Matsubara frequencies, 4 is
¢ modulus of the order ameter.

From (1) it follows that Je (T) gepends on

?Il’-l'.lnter C which is oport:oml. to ratio of
o ¢3cape rates of the electron from LS due

thep,
m“ :al activation and due to resopant

ot FOF'C 5 1 the last process is dosinated.
hig Iinlt the temperature dependence of
“+%n Product doesn't differ considerably from

“% predictions of Ambegackar - Baratoff (AB)

561

thoor{ (5] (gee Flf

nereasing of the parameter C leads to
suppression of the resonant tunneli ‘:s
processes due to thermal excitations
reduction J_. It is interesting to point out

that in this model it is possible to cxpllin

sisultaneously the sml values of c n
roduct with its smooth temperature
gupondenclas at TS0.340.4 T, e

Fi 1 shows lated
RJ (T} ‘u;lmnd!nuienth}o?‘mvﬁi%{llﬁy E: ﬁgu. :f

Ea.rmter- C. Dashed line ig the pndictlon of

he AB theory, and circles, triang and

uares are experimental data (2] ohtalnﬂl for

2C907.87Y0.9P0. 782C40y.87/YB,C,0, 5 step-edge

gunctions ult]? Jt‘fgorent 1nterllwf-r
S nm,

hicknesses

The tneoruicul curve for C = IDD fits well

the data. It {s important to note that the

sbeolute values of the data are not differ

gﬂtlv despite of the essential difference
tween tne mteri er tnteknoun. is fact

o in the fnm of
Sxiseing she JunBtion’ ‘s, mm’ ISI-I.:'OH: 1 a8
in the theory based

unneli via
several LS on a tnjectordy lﬁ All of them
prediet the exponential decay of J. in the

experimentally examined thickness interul
So, we can cohclude, that the proposed

model based on resopant tunneli via one
located in the barrier with the relatlvex
small height is practically unique whic
Brwidcs to expllin all scope of the data l21
that model can be o

tpplicahle for 101’.0!‘ retation of

operties of the HIS
grunm“t and Low-T_ structures

gapless seamiconductor interlayer.
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