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From the earlier calculated magnetic-field distribution in supeiconducting cylinder
under the influence of axial current without external magnetic field, the current distribution
is derived and compared with experimental results on PbIn cylinder.

In [1] we calculated the magnetic-field distribution and the resistance of homoge-
neous type II superconducting cylinder under the influence of axial current in zero external
magnetic field taking under consideration the magnetic-field dependent flux flow resistivity
0s. Similar experiments wete carried out in [2] for Pbln cylinder in the vicinity of T,
and the current density was determined from the distribution of the magnetic field in the
cylinder. It seems that the state b from Fig. 2 in [2] (i. e. after redistribution of the current
in the sample) means that the surface pinning was overwhelmed and one has the condi-
tions considered in [1].

For this purpose, we derive here the formula and give the results for the current
density, which can be calculated from the distribution of the magnetic field in the cylinder.
For reduced fields # = H|H,, in the i-th region (for determination of the relevance to the
regions see [1]) we obtained
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where ¢ = rla (@ — radius of the specimen),

b

Qf = QnAg(t)hm(t)

(0, — resistivity in the normal state). As we do not use explicitly the expressions for c;,
we do not give its form here (see [1]).
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The radial dependence of the current density is then simply given by
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This function is plotted in Fig. 1 for higher temperatures (¢ = I/T, ~ 1) at low and high
voltage (i. e. E S E,,, where the normal state begins to appear at the surface). From [1]
we have the following temperature dependence of E,, at t= 1:

EC)‘ = (1—t)Eo, Eo = 1.33Q”KH0(0).

For the sake of completeness, also the results for <€ 1 are plotted in Fig. 2. The current
distribution in the neighbourhood of the critical temperature is insensitive to the change
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Fig. 1. The current distribution in the cylinder for low (J) and high (2) voltage at temperatures close to T,
& =rla)

of k, whereas for ¢ < 1 it depends on x and the deviations are considerable especially in the
region of the cylinder axis.

Of course, we can compare the theoretical and experimental results much better by
considering the function 1/j(r). As it can be seen from Fig. 3, the experimental results [2]
lie between the both extreme theoretical curves.

We would not like to exaggerate the comparison of our results with the experiments _
of [2] (the heating and the pinning — as small as it can be —can cause considerable
effects), but we think, it would be very interesting to compare not only the dependence of
j(r) on H(r), but also that of ¢,(H, t) on H(r) for homogeneous type II superconductors
to understand better the flux flow and other phenomena under the influence of current.
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Fig. 2. The same distribution as in Fig. 1 at temperatures ¢ = T/T, <1 for xk = 2 (I) and x = 5 (2)
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Fig. 3. The function 1/ for ¢ & 1, reduced to the value at & = 1/2. I — experimental [2], 2 — low voltage,
3 — high voltage
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