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~·~• ia an old problea ot ~ ~~era~l fl~~ trappio~ ioat4e ~ 
bi•etallic ~oop (a-e,e,g.,£1]). Ha•ely, the ••aaqra4 tlux (2J 
ia conaidarably larger than that obtained by theory [3]. Aa 
Ginzburg [ 4 1 haa recently noted 1 •The phanoaanon raaaina 
unexplained.• Detail inforaation on theraoelactric affecta in 
auparconductora the Reader could find in the above-aantioned 
paper [4] and reference& therein. 
One aore queation (we are dealing with hera) is devoted to an 
excaas theraal flux due to a weak-links behaviour of ceraaic 
aamplea (within the effective Joaepheon aediua approxiaation 
[5]). 

Remember [4) that the total magnetic flux I through a counter 
inside a bimetallic loop (where both conductor• I and II are 
in the superconductinq atate) ia 

I • • lo + IT , 1
0 

• bcj2e , a • 0,1,2, •••• 

The theraal flux contribution IT haa a fora [2,4] 1 

Tl 

IT- I dT(OII(T)- ()I(T)) 

Ta 

where 

(1) 

(2) 

O(T) • mcbjean , b • ua • (3) • 
Here, u ia the conductivity, a ia the Seebeck coefficient or 
theraoelectric power (TEP), n

0 
is the •concentration• of the 

superconductive electrons. 
According to theory (see,e.g.,[1,3]), b(T) • b(T

0
) near T

0
, 

while the measureaenta [2] lead to the following dependence: 

b(T) • b(T) (1-T/T) -•Ja • (4) 
c c 

Nuaeroua explanation& of such a divergence (aee,e.g.,[3) for 
diacussiona) have ' been auggeated, but here we reatrict 
ourselves to fluctuation-induced effect& only. They are 
rather strong, in particular, for high-T

0 
auparconductora 

·I 



(HTS) [6). So, if 
the samples (Van 
three-dimensional 
words, it means 
behaves as : 

this is the case, one needs to assume that 
Harlingen [2] dealt with) show a strong 

(3-D) fluctuation behaviour. In other 
that an excess conductivity lirr • rr - rrn 

lirr ,.;, rr c -l/2 
JD n 

where 

C • I T-Tci/Tc 

In view of Eq.(J), from Eq.(5) one obtains 

b (T)•s(T)rr(T) ,. b(T) + b(T )c-1
/

2 

3D c c 

(5) 

(6) 

in, at least, qualitative agreement with that measured (cf. 
Eq.(4) ). 
In HTS fluctuation effects have, mainly, a 2-D character [7]. 
In this case the following singularity should be observed : 

b (T) IVb(T )c-1 

2D c 
(7) 

It will be interesting to check this behaviour in thermal 
flux experiments with HTS. 
Let us now turn to the second question announced above, and 
consider an excess thermal flux trapping via Josephson 
junction medium. It should be noted that thermoelectric 
effects in superconducting loops with a single junction have 
already been studied (see, e.g., [8] and references therein). 
The aain point of the Josephson effective medium 
approxiaation (JEMA) [5) (not confuse with the ordinary 
effective aediwa approxi-tion [9) which is used for the 
description of thermoelectric effects in granular 
superconductors) is the effective stiffness g of a superfluid 
condensate. Namely, for a uniform superconductor g- h2nj2a, 

While for the Josephson weak-link aediua g • BJd c h2n>2•, 
where BJ is the energy of weak links per unit area, and d is 
the size of a grain. Thus, in the fraae of JEMA instead of 
Eq.(J) we have: 

QJ (T) • h2cbJ/2e2g (8) 

2 

where 

g -I • 2m/h2n
0 

+ 1/EJd 

Usually [5,7,9], bJc b (where b(T) is defined by Eq.(J) ). 
Let us calculate the enhancement of the thermal flux lilT • 

1~-IT (IT is the thermal flux for a uniform superconductor, 
see Eqs.(2) and (3) ) due to weak links. From Eqs.(2),(3) and 
(8) it follows that : 

Iii yilT N li0/0 • (bJ/b - 1) + (bJ/b) (h
2
n.J2mEJd) • (9) 

_, 
Using typical values of HTS [ 5] : T

0 
rv 100 K, d ,v 10 em, EJd 

-13 2 -8 -J NT /d ,v 10 Jjcm, h n /2m ;v 10 Jjcm, and bJ "' 10 b, one 
get; lily!IT,...., 102

• It 
0

seems to us, that such a prediction 
looks like a challenge to the experimenters (remind [ 1-3] _, 
that for uniform superconductor ly!liT .IV 10 1

0 
per lK). We do 

hope it will be accepted. 
The author is indebted to Prof. V. L. Ginzburg, whose recently 
published paper [4] stimulated the present Communication, and 
to Profs. V. L.Aksenov and B. V. Vasiliev for their interest in 

the work and useful discussions. 
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