12704 "00 18:59

41 1 724 27 95

182

to be identified a3 the start to superconductive ¢coop-
erative phenomena in the isnlated grains. it should
be woted that in granular Al, Cooper pairs in coupled
grains have heen shown fo exist already at a point
where p(1) upon cooling has decreased by only 20%
of its highest value. This has heen proven qualitative-
ly [19] and more recently also quantitatively [20] by
the negative frequency shift ocourring in a microwave
cavity. In 100 A films, a shoulder in the frequeney
shift ewing to 2D fluctuations was observed above
the 7, of the grains, In our Ba—La—Cu—0 system,
a series of layer-like phases with considerable variety
in compositions arc known to cxist [16, 21], and
theretore 2.0 correlations can b¢ present.

The granularity of our systema can be justified
from the structural information, and more quantita-
tively from the normal conductivity behaviour. From
the former, we know that more than one phase is
present and the question arises how large are the
grains. This can be inferred from the logarithmic
fingerprint in recistivity. Such logarithmic increases
are usually associated with beginning of localization.
A most recent exumple it the Anderson transition
in granular Sn films {22). Common for the pranular
Sn und our sumples is slso the resistivity at 300 K,
lying in the ranpe of 0.06 to 0.02 Qem, which is near
the microscopic critizal resistivity of p.=10 Lohje?
for localization. From the iatter formula, an inter-
atomic distance L, in the ranpe of 100 A is computed,
thus a size of superconducting grains of this order
of magnitude must be present. Upon cooling below
T,, Josephson junctions between the grains phase-
lock progressively (23] and the bulk resistivity gradu-
ally drops to zero by three orders of magnitude, for
sample 2 (Tig. 1). At larger current densities, the
weaker Josephson juncions swilch Lo normal resistive
ity, resulting in 2 temperature chift of the drop, as
shown in Fig. 3. The plateau in resistivity ocourring
below the 80% drop (Fig. 1) for the higher current
density of 0.5 Ajem?, and Tig. 2 curve ®) may be
ascribed to switching of junctions to the normal state.

The way the samples bave been prepared seems
to be of crucial importance: Michel et al. [21] ob-
tained a single-plisse perovskite by miaing the oxides
of La and Cu and Ba)(), in an appropriafe rafio
aud subscquent annealing at 1,000 °C in air. We also
applied this annealing condition to one of*our sam-
ples, obtained by the decomposition of the corre-
sponding oxalates, and found no superconductivity.
Thus, the preparation from the oxalates and anneal-
ing helow 990 °C ara necessary to abtain a non-per-
ovskitertype phase with a limited temperature range
of stahility exhihiting this new hehaviour. The forma-
tion of this phase at comparatively low temperatures
is favoured by the intimate mixture of the compo-
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nents and the high reuctivity of the oxalates owing
10 the evolution of large amounts of H.O and CO.
during decomposition.

1V, Conclusion

It the concentration range investigated, compounds
of the Ba La Cu O system are metallic at high
temperatures, and exhibit 4 tendency towards local-
ization upon cooling. Samples annealed near 900 °C
under reducing conditions show features associated
with an onset of granulur superconductivity mear
30 K. The system consists of three phases, one of
them having = metallic perovekite type layer like
structure. The charscierization of the new, apparently
guperconducting, phese is in propress. An identifics-
don of that phase may allow growing of single crys-
tals for studying the Meisener effect, und collecting
specific-heat data to prove the presence of high 7,
bulk superconductivity.

The anthars wonld like to thank H.F. Weika! far hit help in getting
fagmiliar with the conductivity measurement cystem, E. Courtent
and H, Thomas for discussions and a critical reading of the manu-
SOpt.
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