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STATIONARY PROPERTIES OF JOSEPHSON SN-N-NS MICROBRIDGES

Vv.F.Lukichev, M.Yu.Kupriyanov and A.A.Orlikovsky
General Physics Institute, Academy of Science of the USSR,
117942 lLioScow, vavilov street, 38.

Josephson wesk 1inks such as SN-N-N35 microbridges have & good
} outlook for applications in eryoelectronic devices because of
their potential high characteristice. However, in spite of re
letively good theoretical understanding of main processes in
such gstructures an experimental gsituation is far from optimum.
For example, the I Ry product (IC critical current, Ry normal
state resistance) of experimental bridges2‘3 is much more lo
wer than theoretical predictions for this value which should
be comparable with one in tunnel junctions. One poasible rea
son of such depressed ICRN value ig the proximity effect be
tween superconducting film and normal (N) layer. It is obvio
us that ICRN can be reduced also by geometrical factors, for
example, because of too low normal resistance. Thig fact Teq
uiers a relatively small thickness of N layer dN. Furthemore

it seems possible to ecreate large gradients (Icuqam1} in ver
tical type microbridges by special current injection in order
to reise up Iy (as in SNS sandwich) and keep high Ry (and;
as in microbridge). On the other hand N channel confinement
due to too small dy reduces I, to zero (Icuodm). Thereforefun
ction Ic{dn)has to have a maximum. Thus the subject of the re
port is to investigate the influence of the proximity effect
on properties of structures under consideration and to calcu

late function Ic(du) with the aim of optimization.

kKarlier, the influence of the proximity effect on properties
of SN-N-NS microbridges has been analysed only phenomenologi
callyB. In order to evaluate microscopic theory of Josephson
effect in SH-N-N3 microbridges we start from the following
agsumptions: 1) the condition of dirty limit is fulfilled for
both S and N metels; ?2) there is no potential barrier on SN
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interface; 3) the thickness of S layer is greater than its co
herence length Fé, so that the critical temperature of the SN
elecrode is close to that of the bulk superconductor; 4) the
thickness of the N metal dN is much less than its coherence
length 5% and its T, equals zero.

Under this conditions with the help of Usadel equations we ha
ve calculated the temperature dependencies of ICRN for vario
us values of the parameter 5M=(5}J§§ dN)/((Isffﬁ) characteri
zing the proximety effect in SN electrodes for series of ef
fective weak link lengths. It is shown that for FM.SO.B ICRN
product is reduced not more than factor of two in comparison
with the case KM=O. In fact, this confinement on IM is the con
dition of choice of the suitable pairs of S and N materiels
giving the small TM’

In order to consider quasi-two dimensional processes (which
are essential for dnzéﬁ) we have supposed for simplicity the
weak proximity effect ( EM<E1). We have solved Filenberger eq
uations for the clean limit with rigid boundary conditions on
SN interfaces and with zero normal derivatives at the free
surfaces, i#e have obtained thickness dmzt0.1(§R for which eri
tical current reaches maximum value, Maximum of Ic in dirty
limit lays st dN;:fg. However, I Ry product gradually falls
with increasing dN being approximately constant for dmfﬁﬁ and
lowering as dﬁ1 for dmz,§§.
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