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ABSTRACT 

t ! » c I 

ii r e s o l u t i o n SQUID v o l t c t t e r . we h a v e 
•e t rum o f low f r e q u e n c y v o l t a g e f l u c -
a t b l a - f i l m J o s e p h s o n r u n n e l J u n c t i o n 
t a n t c u r r e n t I g r e a t e r t h a n t h t J u n c -

i r r e n r l r . We f i n d t h a t t h e f r e q u e n c y 
I t a R e s p e c t r u m V M f ) may b e 

r V 2 ( f -:d bv Lite power l aw V ^ f f ) • 
Ih.- f r e i j u m i ; - . r a n ^ r of o u r d a t a : 1 0 - 2 < f < 10 H z . 
The dependt -m- . - «f t h e c a g n l t u d e of t h e s p e c t r a a t a n y 
s i n g l e f r e q u e n c y upon t h e v a l u e o f t h e b i a s c u r r e n t I 
•tnc upt .n f i e i a = p l e t e m p e r a t u r e T s u p p o r t s o u r h y p o 
t h e s i s t h a t , t h e o b s e r v e d v o l t a g e f l u c t u a t i o n s a r i s e 
i r o m .i m o d u l a t i o n of t h e J u n c t i o n c r i t i c a l c u r r e n t I_ 
hy i - ' i u l H b r i u a . t h e r m o d y n a m i c t e m p e r a t u r e f l u c t u a t i o n s 
i n t h e . i r t i v e j u n c t i o n v o l u m e . We a r e a b l e t o I n t e r 
p r e t n u r v . u s u r e ^ i i t s I n t e r e s o f t h e s e a l - e a p l r i c a l 
' . " i t o r y 1 of c l a r i t y a n d Voss f o r t h e l ow f r e q u e n c y f l u c 
t u a t i o n s p e c t r u m o f s y s t e m s o b e y i n g a d i f f u s i o n e q u a 
t i o n . T h i s I n t e r p r e t a t i o n p r o v i d e s d e s i g n c r i c e n a 
w h i c h a-jv p r o v e u s e f u l i n r e d u c i n g t h e l e v e l o f l o n g -
t e r m d r i f t s i n s y s t e m s e m p l o y i n g J o s e p h s o n t u n n e l 
f u n c t i o n s . 

I . EXPERIMENTAL TECKHIQUES 

T h e J o s e p h s o n J u n c t i o n s I n v e s t i g a t e d i n o u r e x 
p e r i m e n t a r e c o n s t r u c t e d b y s p u t t e r d e p o s i t i o n o f rib 
s t r i p s :0QQA t h i c k a n d 180 u a w i d e f o l l o w e d b y e v a p o 
r a t i o n o f p b c r o s s s t r i p s o f s i m i l a r d i m e n s i o n s . 
P r i o r t o s p u t t e r i n g , t h e s o d a g l a s s s u b s t r a t e s a r e 
c o a t e d w i t h 20 A o f C r t o i n s u r e m e c h a n i c a l a d h e r 
e n c e at t h e f i l m s . T h e j u n c t i o n s a r e s h u n t e d t o a 
r e s i s t a n c e o f a p p r o x i m a t e l y 7 cfi b y t h e e v a p o r a t i o n of 
d i s c - s h a p e d Cu u n d e r l a y s a few c d , l l I c e t e r a w i d e a n d 
7000 A t h i c k c e n t e r e d on t h e j u n c t i o n a r e a . On s a n e 
s a m p l e s , t h e i n d u c t a n c e o f t h e s e s h u n t s i s r e d u c e d b y 
t h e a d d i t i o n of a s u p e r c o n d u c t i n g g r o u n d p l a n e t o 
i n s u r e t h a t t h e I - V c h a r a c t e r i s t i c d o e s n o t e x h i b i t 
h y s t e r e s i s . We e s t i m a t e t h e h y s t e r e s i s p a r a m e t e r 
3 C = 2 r I c R 2 C / S 0 t o b e a p p r o x i m a t e l y 0 . 2 , w h e r e C i s 
t h e j u n c t i o n c a p a c i t a n c e , E t h e s h u n t r e s i s t a n c e , an-i 
i Q t h e f l u x q u a n t u m . We h a v e a l s o c o n s t r u c t e d s a m 
p l e s w h e s e s h u n t s a r e e x c l u d e d f rom t h e i m m e d i a t e 
j u n c t i o n r e g i o n t o p r e c l u d e t h e p a s s i b l e f o r m a t i o n o f 
s m a l l 5N5 j u n c t i o n s a r t h e p o i n t s of m u t u a l c o n t a c t 
o f t h e P b , N b , and C u . 2 The f o r m a t i o n o f s u c h j u n c 
t i o n s m i g h t b e e x p e c t e d t o a l t e r t h e t e m p e r a t u r e d e 
p e n d e n c e of t h e t o t a l J u n c t i o n c r i t i c a l c - j r r e n t , b e 
c a u s e of t lu - e x p o n e n t i a l d e p e n d e n c e o f l c u p e n T f o r 
5*15 j u n c t i o n s . - * H o w e v e r , we h a v e a s y e t no e v i d e n c e 
f o r t h e o c c u r r e n c e of t h i s e f f e c t i n s a m p l e s e m p l o y -
i n c t h e f u l l d i s c g e o m e t r y . The s a m p l e j u n c t i o n s a r e 
c o u n t e d i n t h e r m a l c o n t a c t w i t h a Cu b l o c k s u s p e n d e d 
i n a v a c u u m c h a m b e r . T h e t h e r m a l t i m e c o n s t a n t o f 
t h e b l o c k I s c h o s e n t o b e a p p r o x i m a t e l y 6 m i n u t e s i n 
o r d e r t o m i n i m i s e t h e e f f e c t s o f t e m p e r a t u r e f l u c t u a 
t i o n s o f t h e He h a t h o v e r t h e t i m e s c a l e o f o u r 
c e a s u r e m e n t s . A l l e l e c t r i c a l c o n n e c t i o n s t o t h e j u n c 
t i o n s a r e made u s i n g 2 m i i «b l e a d s s p o t w e l d e d t o 
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s o l d e r - c o a t e d b r a s s t a b s . S u p e r c o n d u c t i n g c o n t a c t t o 
t h e l ib a t r l p s c a n n o r b e a c h i e v e d r e l i a b l y b y s o l d e r i n g 
a n d I s a c c o m p l i s h e d b y t h e u s e of e v a p o r a t e d Fb 
u n d e r l a y s . 

EXTERNAL 
CURRENT SOURCE 

F i g . 1 . E x p e r i m e n t a l a p p a r a t u s f o r t h e m e a s u r e m e n t of 
v o l t a g e f l u c t u a t i o n s a c r o s s a t h i n f i l m J o s e p h s o n 
J u n c t i o n . 

As s h o w n l a F i g . 1 , a n e x t e r n a l c u r r e n t s o u r c e 
p r o v i d e s t h e j u n c t i o n w i t h a c o n s t a n t b i a s c u r r e n t 
I > I c . T h e v o l t a g e V d e v e l o p e d a c r o s s t h e J u n c t i o n 
c a u s e s c u r r e n t t o f l o w t h r o u g h s t a n d a r d r e s i s t o r Kg t o 
a s u p e r c o n d u c t i n g s i g n a l c o l l w h o s e f i e l d i s c o u p l e d 
t o a d c p o i n t - c o n t a c t SQUID o f t o r o i d a l g e o m e t r y . I n 
t h e f e e d b a c k m o d e , t h e SQUID a n d i t s a s s o c i a t e d e l e c 
t r o n i c s a c t a s a h i g h g a i n I - 1 0 ° ) , low n o i s e d c a m p l i 
f i e r w h o s e o u t p u t i s d i r e c t l y p r o p o r t i o n a l t o V f o r 
f r e q u e n c i e s b e l o w t h e 3 0 0 Hz r e s p o n s e of t h e SQUID 
e l e c t r o n i c s . T h e a d v a n t a g e s o f t h i s a m p l i f i e r c o n f i g u 
r a t i o n i n o u r e x p e r i m e n t a r e t w o f o l d . F i r s t , t h e a m p 
l i f i e r may e a s i l y b e I m p e d a n c e m a t c h e d t o t h e n i r e 
s i s t a n c e s o f o u r s a m p l e s b y a s u i t a b l e c h o i c e of t h e 
s t a n d a r d r e s i s t o r E g , t y p i c a l l y 0 . 0 1 a . T h i s e n a b l e s 
u s t o m e a s u r e J u n c t i o n v o l t a g e s . ; as l i t t l e ah 10"^ 
V without amplifier noise limitation. Secondly, the 
Input to the SQQTD amplifier cay be effectively dc off
set for the measurement of small fluctuations in Junc
tion voltages which themselves are so large as to ex
ceed the dynamic range of the SQUID. Offset is 
achieved with no loss o* amplifier s tabi l i ty and with 
no deterioration c£ the dc frequency response by oper
ating the SQUID with a large (hut constant) number of 
flux quanta in the area enclosed by the point contacts. 

I I . RESULTS AHD AHALfSIS 

When the sample i s biased with current I -» I 
the voltage V across the Junction exhibits small 
fluctuations whose low frequency spectres is analyzed 
by digitizing the output signal of the SQUID amplifier 
and calculating the relevant Fourier transforms on a 
PDP-11 computer. Data points for the frequency spec-
t r io v'(£) for a typical junction are displayed log-
rithmically in Fig. 2 as a function of frequency e 

over the range 5 "* 10~3 < f < 10 Hz. For this junc
tion, I - 3.0 oA and I c - 2.6 mA at T - 1.5K. In 
Fig. 3, smooth line f i t s to our data for the voltage 
spectra of a second Junction are shown for several 
values of the bias current I in the range I * I c to 
I - 2 I C . 

There are two Important features displayed by 
the fluctuation spectra of Figs. 2 and 3. First , 
for a l l values of bias current I , the frequency 
dependence of the spectra is very nearly f~- over a 
wide range of frequencies. The best straight line 
f i ts to our data for various sample junctions yield 
exponents in the range -0.9 tn -1.15 for tht: frequenc---
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Voltage spec t ra for shree values of j unc t i on 
"eut ! . ' iote tha t the f luctuat ions decrease 

...In, I . 

ndence at the s p e c t r a . (Ue have been careful to 
Tra in that, a t lea frequencies, the c luc tua t lons 
'Cta t r j '. 'ttn the de t ec to r , the standard t e s i H t o r , 
t!ie M a - cur ren t suppLy are well below the l e v e l o 
£u.tr ion.-. Associated with the junc t ion , t y p i c a l l y b; 

I . - : .T nt 1"". Foe frequencies grea te r than 1Q Hi , 
J . I ' I ' . M li'Vi'i t-0 be dj^tnated by the Johnson noise 
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produced In the standard red13tar Rg.) Secondly, at 
any alnRle frequency, the magnitude of the f luctuat ions 
decreases with Increasing b i a s cur ren t I . 

These observations a re extremely Important In de
l i n e a t i n g the mechanism by which l a r g e , low frequency 
f luc tua t ions are produced In t h i n film Josephsor Junc-
d o n s . He propose tha t the £-1 frequency dependence of 
the spec t ra shown In F igs . 2 and 3 a r i s e s i ron thermo
dynamic iesperature f l uc tua t i ons in the junct ion volume, 
which modulate the junct ion c r i t i c a l current, l c thrown'' 
the der iva t ive dI c /dT and hence modulate tha vol case 
observed across the biased j u n c t i o n . This proposed 
mechanism Is closely r e l a t e d to the f luc tua t ion pro
cess responsible for "1/f" no ise i n the voltage spec
t r i n of thin cecal f i l e s biased a t constant cur rent . 
The experimental ana lys i s presented in Ref. 1 provides 
s t rong evidence t h a t , f o r th in f l l n geometries, the 
spec t r e s of teaperatore f l u c t u a t i o n s wi th in the film 
obeys a 1/f power law over wide ranges of frequency. 
For metal f l i c s , these temperature f luctuat ions art! 
coupled to the exper i sen ta l l y a cces s ib l e var iable 
(voltage) by a mechanlso involving temperature noduia-
t ion at the film res i s t ance through the der iva t ive 
dS/dT. Hence 5V * I(dB/dT)aT and che f luc tua t ion spec
trum scales es I 2 . Aa In the case of th in c e t a l f l i c s , 
the frequency dependence and the numerical magnitude of 
the power spec t ra of Josephaoo junc t ions provide s t rong 
evidence for the chercal o r i g i n of the f luc tua t ions . 
However, for Joaephaon j u n c t i o n s , the analogous cech-
anlsn which couples t h e m a l f l uc tua t i ons to the expe r i 
mentally observed Junct ion vo l t ages cannot be a s soc i 
ated with thermal modulation of a r e s i s t i v e elfccant, 
s ince the amplitudes o£ the s p e c t r a dn not sca le as I " 
b u t ra the r decrease with i nc r ea s ing I , as shown in 
F ig . 3 . The observed dependence of V^(f) upon the bias 
c u r r e s t t instead supports the a s s e r t i o n Chat, for 
Josephsan junc t ions , the primary coupling mechanise 
involves modulation of the c r i t i c a l current l c ( T ) , 
which in turn a l t e r s the junc t ion vol tage In accordance 
with the Stevart-HcCuabeH r e l a t i o n 

, 2 n Z m: CI/l ) - 1 (!) 
At high bias cu r r en t s , the junc t ion i s core nearly ar 
i dea l r e s i s t i v e element whose va lue i s increasingly 
i n sens i t i ve to thermally induced f luc tua t ions la l c . 
thus accounting fo r che observed decrease in noise 
power with Increasing 1. 

Ue cxy apply these q u a l i t a t i v e observations to i 
theory c* diffusive f l uc tua t i ons developed by Clarke 
and Voss-1 to obtain the s e a i - e n p i r i c a l formula 

V'(f) •ift-m _T*/C Gf (2J 

as a predict ion for the experimental voltage spectrum 
of thin film Josephson tunnel j unc t i ons . Here, C i s a 
geocetr ic factor of roughly 3 , and C, i s the beat 
capacity of the ac t ive volume of the Junction, which 
we take to be the junct ion a rea times the coherence 
length . Using our measured values of (dI c /dT) , and 
computing (3V/31 c ) j from t q . ( 1 ) , we find that the pre
dic t ions o£ Eq. (2J a re in remarkably good agreement 
with the experimentally determined f luc tuat ion spect ra , 
as indicated hy the dashed l i n e s I D F igs . 2 and 3. 
Both the frequency dependence of the spectra and the 
dependence upon b ias current I are in quant i ta t ive 
accord with our t h e o r e t i c a l expec ta t ions . The excel 
l en t agreement between theory and experiment regarding 
the magnitude of the f luc tua t ions i s especial ly s a t i s 
fying, s ince normalisat ion of the theo re t i ca l spectra 
r e l i e s on the fundamental thermodynamic r e l a t i on 
<5T'> - kjjT /C^. Because of our Imprecise knowledge 
of several of the parameters required to evaluate 
Eq. (2)(such as the e f f ec t i ve junct ion volume), our 
theore t i ca l est imates are probably no more accurate 



ll.-.in .m urdi't of aagnltude in V"*((). although the s p e r -
tl . i tii mini uf the -iac?lee we have studied d i f f e r f ree 
tlie pt. 'di.U.iii-. »f i:q. (2) by less than a factor of 5 . 
We note t h a t , .is I - l c , the Increase in the vo l tage 
f l u c t u a t i o n s i s not as rapid as tha t suggested by the 
Stewart-McCuaber fo rau la , fcq. (1 ) , for ( 3V/31 C ) T , fce-
I'aiwt ilu- value uf the standard r e s i s t o r Rg I s only 
about ,i factor of two grea te r than the shunt r e s i s t a n c e 
"'f the junct ion. Hence, account nust be taker, of the 
• urrent flow through the SQUID v o l t n e t e r , which adds *< 
tern I ' H / H J - to the denominator of Eq. ( 1 ) . In the 
.'RtriTk* r.v.t-, H,. -* R, ..11 the bias current in excess 
• if I, II™-, through the SQUID signal coll. and the ob
served f luc tua t ion spec t ra becone Independent of I for 
I ! '»'«• ii.iut- .itti-tcpted to t e s t the teoperature depend
ence of the p red i c t i ons of Eq. (2) for the vo l tage 
spectra bv varying the teaperature of the hath s u r 
rounding the vaeuun can froti 4.2K to 1.5K. Exper i 
mentally, we find tha t for cost Junctions the change 
in the aa^nitude of the noise spectra I s not l a rge , 
typica l ly less than a factor of 5 over our e x p e r i 
mentally acces s ib l e teapera ture range. This behavior 
aav be understood fron Eq. (2) by noting t h a t , while 
the terns T - ( d I c / d T ) 2 i n the nuaerator decrease rough
ly two orders of aagnitude fron 4.2K to 2.0HL, the s p e 
c i f i c heat C v in the denoninator of Eq. (2) decreases 
over t h i s temperature range by a factor of near ly 25, 
r e su l t i ng in r e l a t i v e l y l i t t l e change in the no ise 
pow^r. At s u f f i c i e n t l y low teapera tures , the s p e c t r a l 
power due to t h e r a a l modulation of the c r i t i c a l c u r 
rent should vanish as ( d I c / d T ) z / T . I t would be l a p o r -
t an t to i nves t i ga t e t h i s teaperature reg ies to a s c e r 
t a in the poss ib le exis tence of o ther sources of low 
frequency noise not associated with t he raa l d i f fus ion . 

Although aos t of our saaple junct ions did no t 
d isplay aarked v a r i a t i o n s in noise power as a funct ion 
uf teaperatur<?, we did encounter one anomalous j u n c 
t ion whose no ise power varied by nearly th ree orders 
of aagnltude over a teaperature range of 0.2K. This 
bt.havlor was assoc ia ted wi th , and f""TM be explained 
by, the highly unusual teapera ture dependence of t h e 
c r i t i c a l cur ren t observed for th is ssaple and shown in 
Fig. -. The pronounced dip in the I c vs T c h a r a c t e r 
i s t i c , centered about 1.7K, was qui te reproducible end 
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produce 'lb f l i c s which are superconducting above IK. 
Thus the junction forced was of the type Nb-H-Qx-?b, 
where II i s a normal l ayer . McMillan predic ts that audi 
a junction should in fact e x h i b i t a c ln ieua In the l c 

vs T c h a r a c t e r i s t i c . 
Regardless of the source of r: . e anoaajous beh;vior. 

the regions for which <dI c /dT) * 0 were of const Jer-.i W 
use in our study of the the rca l o r ig in of 1/f uoisr In 
Jcsepbson Junct ions. For t h i s sample, we ue ' i 1 abli- in 
a l t e r the value of (dI c /dT) froa e s s e n t i a l l y zero ..; 
the local aaxlaua of the I c vs T c h a r a c t c l » t ! c to .. 
r e l a t i v e l y large value (2.2 sA/K.) on tnc steepest i-u,;. 
of the dip by changing the teBperature anlv 0.2£. 
Since th i s s a a l l t eapera ture v a r i a t i o n did not appreci
ably a l t e r T 2 and C,, we could d i r e c t l y observe the ef
fect of the s ing le t e r a (d I c / dT) In Eq. £2). As shown 
In Fig. 5 , which coapares the t h e o r e t i c a l predict ions 
of Eq. (2) with our experimental aeasureaeats of the 
f luc tuat ion spectrim of the anocalous junc t ion , the^nh-
served spectrua was Indeed propor t iona l to fdI c /dT)" 
and In fact decreased by tr.ree order i of aagnltude tu a 

Fig. '-. Sehavtor of the junction c r i t i c a l cu r ren t 
i c (T) for the ancaalnus saaple discussed in the t e x t . 

pe r s i s t ed when the saaple was recooled a f t e r being 
warred above T c or to rooa tenperature . Although the 
o r i g i n of th i s behavior is far froa c e r t a i n , we con
j ec tu re that the abnormal teaperature dependence of 
TL(T) fi.r tlifs sampIr can he interpreted in t e re s of 
the ML-MIIIJB theory of the proxlai tv e f f e c t . 6 During 
construct ion of ths junc t ion , the sput te r ing cur ren t 
was decreased slowly near the end of the Mb depos i 
t i on . As a r e s u l t , the l a s t layers of Kb were depos
i ted at .i r a t e lover than that known to be required to 

H8 
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T=i8K 

( d l c / d T ) - 0 6 m ° / K 
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-I 0 

log * (Hi) 

Fig. 5. Dependence of the f luc tua t ion spectrua of the 
ancaalous junction on the s i n g l e parameter ( d l e / d T ) - . 

l eve l below our a a p l i f l e r no ise a t the teaperature for 
which I c vs T exhibi ted a l oca l oaxiEua. Clear ly , i t 
would be of iaportance to fur ther inves t iga te the tem
perature dependence of Eq. (2) by observing the f luc 
tua t ions associated with o ther types of junc t ions , SUCH 
as the SHS, for which the t e r a (d I c / dT) would dominate 
the teaperature dependence of Cv. 

Fina l ly , we coaaent on two experimental coapl lca-
t ions Associated with ceasureaeots of lew frequency 
f luc tua t ions . In genera l , to ob ta in r e l i ab l e spec t r a , 
i t i s ' apcr tanc tha t (1) the exper laanta 1 probe used 
to observe the f luc tua t ions not undulv perturb thw sys
t ea under inves t iga t ion , and (2) tha t the sys tea Lt-
se l f be in theraa l e q u i l i b r i u a with a reservoir whose 
teaperature dees not f l uc tua t e appreciably over the 
t i e s sca le of experimental I n t e r e s t . ReEardlnc ?«olnt 
( 1 ) , we have observed t h a t , for I > 10 sA, the effects 
of theraal heat ing produce a d d i t i o n a l noise ani - ,n - . : -
tu re in th i f luc tuat ion spec t r a which cannot be de
scr ibed by a s t ap le power lav dependence upon f r e 
quency. I t Is not c l ea r whether t h i s addi t ional noise 
i s associated w i t u t he raa l f luc tua t ions in a saap l t 



t.<r ! n « o i u i l t b r t u s . j r vl.ether the d i s t o r t i o n of the 
-^. 'cirici jrtr.r-s f r r= therna l feedback, which I n t r o 
duce* lfcal hcjtlr-R In p 'op-* ' 1 !" 5 * t o local t c spers tu rc 
f l u c t u a t i o n . E^ijirdtcc ( - ) , u« Have Invest igated the 
e f fec t s it! *4=ple contact with A the r sa l tcsefvolr 
which I- in Rro3» n o n - r q u i l l b r l u a : for example, with a 
Ic batli K | iM ;<rr-i«urc 1* in r ecu l a t cd . For a wide va -
c!civ -•: -uc:i r . n - B i u i l l h r i u s »^«ir=i wo find that the 
r x r c r j s c r t j l t f r i r i r a r i s e very t / ? l 4 l ? s t 1DM frequen
c i e s , in .i;;>r.>*lejre accordance with the power law 
"•'*{'. t î<r 1 r rqucncle i S = J 1 I cispared to thn 
r v - i r r J . - i l .>• ihc e q u i l i b r a t i o n t ine of She aaspl* and 
rc- . rrv.nr , v t .-ipect the vnltagQ f luctuat ions acrvsa 
the \un-ti>CT» i.- - i r r o r the temperature f luc tua t ions 
ot ih.- i f - i - r v i r . Fur frequencies hlehrr than the f r e -
q « r n f t r » J 5 uh t ch t ! io r e s e r v o i r f l u c t u a t e s , t h e o b -
•*i>rv(fJ ' t ' te tr- t arc cons i s t en t with that expected frea 
rqui l i ' - r lua ; r=pc ra tu rc f luctuat ion* within the Junc-
t i u n > I L f i - i i r S i T i . 

i n . coscu'sin*: 

• c have nrasurcd the Ian frequency voltage spec
trum 4 « « U i « ! with the f i n i t e voltage s t a t e of t h i s 
f i l s , oJttJc turtle 1 Junct ions and have Ident i f ied the 
prl=arv -.outcc of these f luc tua t ions as eodulat lcn of 
the junction c r i t i c a l current be thcrsodv&aalc t e spe ra -
ture f luc tua t ions In the Junction volene. TMt i n t e r 
p re t at lor. I . i-i eood numerical accord with cur ejcpcrl-
ncntal r e su l t* 4nd c o r r e c t l y predic t* th* dependence of 
the 4[M.-L-trus on both fresuenc* «na" fsacCtco of A* evr-
i.-nl. ihir r e s u l t s have Isporces t l s ? l l cae ians f a r such 
devlci--, as SQCID voltnwtef* a=d cujaotoaBtcro, s ince a 
lower H a l l to the lons.-ter= d r i f t S t a b i l i t y of STSCCSO) 
eaplovlni; Josephaon Junct ions w i l l be se t bjr the behav
ior oi llie ]cu frequency f luc tua t ions Inherent In the 
Junction* t h e s s e l ^ e s . tfe fee l IC should be poss ible 
to formulate p r a c t i c a l ueafgs c r i t e r i a , such i s e s l « J -
n l M t l o s of T - ( d ! c / d T ) - / C v . which could be used to 
achieve reduced l eve l s of lang-ccra d r i f t in nany »«»-
le^r- relying on Joscphscn junct ions to detec t currents 
and =asjnetir f l c I J i . 

ACESCWUDCEJGHTS 

The authors are r r c a t l y Indebted to Hr. John 
Orthel f«r h i* teasurenania of the : i uc tua t l an spec t r a 
of M I V =*^7tr l - j n c t l « s as well as hts ass i s tance to 
.i.ita i n j h s l . , .itij to y.r. Richard Vos» for h i s cc=5l la -
' . I . T "1 !'»•• - " • - ! ! c-^pyter prjgri=s iwr-J to c b t a l s the 
. -x;>rrlacnl.,l ,T. • u . 

a£FO£SCE5 

!. i. > Luke r.J A . F. V M I , " l / l :iulse ( rca Theraal 
Flu-tua-.U-r-^ In Metal F U a , " Pt.yslcal Revle-J U i -
t . - is . v.. 1. 13, ?p . i i - > 7 , 1 JUIT l-»74. 

: ' . - ii.j.i^cj, C. I . Rschlln. anJ J . Tt. Sweet, 
"E i t em. i l l shunted Joa«phaon Junct ions; General
ised i,-e.ik L ' n i u . " PVr:ileaI aevlew a. Vol. i , pp. 
I M l - j n i ^ , I ;;cvesbe'r 1971. 

3- '- 1'Ijrk.i:. "5aperc-jrtcr.ts in Lead-Copper-Lcad 
•^-toiatches," ? i o c . ROY. Sac. Vol. K10B, pp. 447-

4. K. \ . lio^-sr and A. H. H. Hoppenbreuwera. "1/f 
r.'.-l-tf t^ Cuntlnuaia Thin Cold F l l=s , " Ph*»lca, 
'."'.. 4 1 , . =r . 386-392. IS Decenber I9h9. 

LDL-3I82 
U. C. Stewart, "Current-Vottacs Charac te r i s t i c* ui 
Joiaphaon J i s ie t lona ." Applied Physics Let ter* . 
Vol. 12, j ,p. 2 H - 2 t t , IS Apri l t « 8 ; 
D. t . T!cCunh»r, "Effrct t>l ac Ispedance un d. 
Voitact-Cutrer.l Cha rac l e r l a t l c s of Superconductor 
Uc«l-Lln« Juacelona." J O U W J , nf Applied fhT«lc». 
Vol. )•*, pp. ) l l ) - ) I 1 8 , Jun B f»&q. 

u . I. H c l l l l a a , "Thcorr of Swp*-i ^ 4 « l o i -*;. i&it-
HetaJ In t e r f aces . " fhys t t a l Er/ lew, Vol. !.'>. 
J-p. ^^,»-S6B, 10 K5»*r4er 1966. 

http://rc-.rrv.nr

