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Fig. 2. Low temperature resistivity of samples with x(Ba) - 1.0, an-
pealed a1 Q. pamial pressure of 0.2bar (curve (1)) and
0.2 107 bar (curves @ to @)

towards (he 30 K region., Curves @ and (), recorded
for samples treatad at 900 °C, show the occurrence
of a shouldcr at sUll lower tmuperature, more pro-
nomneed in enrve @. At annealing temperatures of
1,040 °C, the highly conductivg phase has almost
vanighed. As: mantisned in the Imtraduction, the
mixed-valeat state of copper is of lmportaucs fur elegs
tron-phonon ennpling Therefare, the roncentration
of clectrons was varied by the Ba/La 1atio. A typical
curve for a sample with a lower Ba someentration
of 0.75 is shown in Tig. 1 (right scale). Its 1csistivily
decreases hy at least three orders of magnitude, giving
evidence for the bulk being superconducting below
13 K with an onset around 33 K, as shown in Fig 3,
on an expanded temperature scale, The latter figure
also shows the influence of the current density, typical
for granular compounds,

IT]. Discussion
The resistivity behaviour of our samples, Fig. {,

is qualitatively very similar to the one reported in
the Li—'li—O system, and in superconducting
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Fig. 3. Low-tcmperature resistivity of a sample with 2(Bu)=0.73,
recorded [or different current densites

BaPb, _.Bi,0s polycrysialline thin films [5, 18]
Upen cooling from room temperature, the latter ex-
hibit a nearly lincar metallic decrease of p(7), then
a logatithmice type of increase, before underpoing the
transilion to superconductivity. One could, of course,
speculate that in our samples 2 metal-to-metal strue-
{ural phast transition occurs in one of the phases.
The chift in the drop in p(¥") with inereasing current
Jdemsily (Fig. 3), huwever, would be hard o explain
with such an assumption, while it supports our inter-
pretation that we observe the onse. of superconducti-
vity of prrcolative nature, as discussed below. In
BaPl _ B, 03, the vusel of superconductivity has
heen taken at the regishivity peak [18]. This assump-
Lon appeas 10 be valid in prcolalive systems, 1.e.,
in the thin films [18] consisting of polycrystals with
grain boundaries, or when diffcicut o ystalling pliases
with interpanetrating grains are present, as found in
the Li—Ti—0O [5] or in owr Ba—La —Cu—0 systen.
The onset can also be due to finetuations in the snper-
conducting wave functions, We assume one of the
Ba—La—Cu—(Q phases exhibits this hehaviour.
Thercfore, under the above premises, the peak in p(T)
at 35K, observed for an x(Ba)=0.75 (Fig. 1), has



