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‘PR Figure 1.5 Schematic of a Josephson junction S,
— and Sy are the left and night superconductors «and
Z v are the left and nght pair wascfuncnons
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Fig. 5 - Configurazione dj supsrcondutiori de
a) "Dayem bridge"; b) bridge ad effetto di
contatto; d) tipo "Clarke”; ¢) link mediante

bolmente accoppiali.
prossimitd; ¢) punto
fili incrociati.
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Figure 1.5 oy o the normalized d.c. Josephson curren:, LT/ 140) vs. reduced emperature
T/T.. The solid ine is the “ipenmental temperature variation observed for Pb-P» junctions. The
CrOssts are the sirong coupling velves Calculated from (3.3.2). The sokid Wangles arc the
Predictions of (3.2.10) using the B.C§. T while the solid circles are the result of putiing the
wrong coupling &(7) inso Q2100 (Afver Lim ot o 19%.)
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METAL BARRIER JUNCTIONS
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Figure 7.1 Qualitative sketch of the order

parameter behavior at temperature closc 1o the critical
(sec. for instance De Gennes 1964.) (a) N

-§ system: (») 5-N-S junetion.
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Fig. | : The wmodification of reduced 1-V characte-
ristice of Wb=Nbpoint contacts by successive adjus~
tments. Contact resistances R, Ohm : | - 45 x 10°,
2-15.5x%x10% 3-530, 4 - 8.4 (T=4.2 X). Por
curve 5 ReB.4 R and T=6.5 K. Dashed line is normal
state I-V chavacteristic.

Fig. 2 : Temperature dependsscer »f critissl eur-

roat l‘ (.)p ’ e~
ture V.4 (A) for contact with Red.4 0. m“ line
shove lcs dependence 24(T), dashed line {9 the

theoretical dependence I (T) for microbridges /5/.
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Fig. 1 - a) Caraueristica corrente-tensione di una giunziont
costituita da superconduttori diversi. b) Caratteristica sperimental«
di una giunzione Sn-Sn, O y-Pb.

(Scala orizzontale 1mV/div: scala verticale 20 mA/div)

Fig. 2 - Caratteristica I-V per una giunzione costituita da due
superconduttori uguali (A1=A,). Struttura Pb-Pb -

(Scala orizzontale 2mv/div; scala verticale 200uA/div)
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Fig. 1. ~ Sketch of the sample structure. The junction area (overlap geometry) is (1+2)
mm® @ Cu, O YBCO, ® SiO, B Nb.

FIGURE !
[-V characteristic at T=4.2X and He-O.
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FIGURE 2
Maximum cosasnson currant vs. axternal magnetic
#ield for an fBCJ-Nb samole at Ta4 X,
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Ao /ygco-Au-Mb

superconductively connected to the Nb film through the Au barrier due to the proximity effect. The
normal resistance Ry is 0.48 mfd, 50 that the /¢ Ry product is 13 pV. In order 10 verify the junction
as s Joscphson junction, a microwave was applied to the junction. Figure 2 shows the /.V
characteristic of the junction under the microwave radiation with the frequency f of 9.216 GHz at

_4.2 K. The critical current /¢ is decreased to 18 mA under the microwave radiation. As is seen in
the figure, the first harmonic step is observed at the voltage of /iff2e due to the ac Josephson effect,
where A is Planck's constant and ¢ is the electronic charge. In addition, a subharmonie siep appears
at the vollage of (1/2)(h f/2¢).

Figure 3 shows the temperature dependence of the critical eurrent /o of the junction. /¢ is
propenional te (1-T/Tcj) near Tcj, where T¢j is the transition temperature of the junction. This
linear lemperature dependence of /¢ suggests that the coherence Jength §u of Ay flim ig larger than
the thickness ef Au barricr [17).

Pigure 4 shows the magnetic field dependence of the critical current /¢ for the juncilen st 4.2 K,
which ¢xhibits the Fraunhofer patiem as observed in the Josephson junction. The magnetis fleld was
applied paralle] te the Junction. This magnetic fleld dependence of /c shows the behavior of the self-
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Fig. 2. -V charncteristie of SNS junetion with Fig. 3. Temperature dependence of critienl
po' rstafling Y-Ba-Cu-© film and a 30-nm Au barricr current J¢ for SNS Junetion with polycrysialline
....m 9.216-G Is microwave mdiation at 4.2 K. Y-Ba-Cu-O film and a 30-am Au barrier.
i M 1 *- T M hal H v T v ™
leima} Y-Ba-Cu-O/Au/ND
B ¢ 39]" {Poly¢rysial)
’ N reasx | Fig. 4. Magnetic ficid de-
L3 A pendunce of cileal cumen:
] \ o for SNS Juncilon with
B { 20 4 m‘l‘mmﬂln Y-Ba-Cu-O
¢ \ a3 30-nm Au bavier
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Fig.1l. Processing steps of SNS junctions. (8) Formation of electrodes. (b)

Definition of the junction area. (e) Ton beam stching and device isclation.
(d) Yormation of Ti/Au leads.
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Fig.4. 1+V characteristics of the Yig.5. Differential resistance
device. Critical current 1¢ is 4vVv/41 es a function ¢f voeltage.
suppressed under microwave irradisa-
tion.
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Table II Sputterizg conditien
Target "6.5’15“5 -
Substrate Tes3p. Room Temp. -
Sputtering Gas Ar
Gas Pregsure 20 sTeor e
Grewth late 250 np/heyr qu'”_"l . .
. L _ t v Jun
v s Sus
TQua

{a}

(v}

feg.10 The I-V curves of the device without #¢ radiatior (a) and
vith radistion (b) of f£=9.8 5H= at 70 X.
X:20 uV/div,Y:20 ud/div

ey (b}
The fabricatsd 3SQUID patsera (a) and Ve ¢ odaracteristies
at 7Y X (9).
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