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show strong Jahn-Teller (J.T.) effects {13). While
StPe(VI)O, is distorted perovskite insulator,
LaNi{I11)U+ 15 & J. | undistoricd metal in which the
transfor cncrgy &, of the J.T. ¢, clectrons ia sufficiently
large 114] to quench the J.1, distortion. In analogy
to Chakraverty's phasc diagram, a J.T.-type polaron
tormation may therelore be expected at the border-
linc of the metal-insulator trensition in mixed perovs

kites, @ subject on which we have recently carried
out & series of investigations [15]. Here, we report
on the synthesis and electrical measurements of com-
pounds within the Ba  La —Cu—O system. This sye-
tem exhibits a number of oxygen-deficlent phases
with mixed valent copper constituenie [16], i.e., with
itinerant electromic states between the non-J.T. Cu**
and the J.T. Cu?" ione, and thue was expected to
have considerabie eleciron-phonon coupling and me-
tallic conductivity.

II. Experimental

1. Sample Preparation and Characterizarion

Samples were prepared by a coprecipitation method
from aqueous solutions [17] of Ba-, La- and Cu-ni-
trate (SPECPURE JMC) in their appropriate ratios.
‘When added to an aqueous solution of oxalic acid
ag the preeipitant, 2n intimate mixture of the corre-
sponding uxalates was formmed. The dewwmposiliou
of the precipitate and the solid-state reaction were
perfurmed by heating at 900 "C for 3 L. The product
was pressed into pellets at 4 kbar, and reheated to
900 "C for siniering,

2. X-Ray Analysis

X.ray powder diffractograms (System Y500 SIH-
MENS) wevealed tnes individual ¢uystallographic
phases Within a sange af 10° ta B0° (70), 17 lines
could be identified to correspond to a layer-type per-
nvakite-like phase, related ta the K NiF, streture
w=379 A and ¢=13.21 A) [16]. The second phase
is mnat prohahly a enhic ane, whose presence depends
on the Ba concentration, as the line intensity de-
ereases for smaller v(Ra). The amount of the third
phase (volume fraction == 30% from the x-ray intensi-
ties) seems tn he independent of the starting composi-
tion, and shows thermal stability up to 1,000 °C, T'or
higher temperatures, this phase disappears progres-
sively, giving rise to the formation of an oxygen-defi-
cient perovskite (LaaBaaCuc0,.) as described by Mi-
chel and Raveau [16].
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Fig. 1. Temperaturedependaacenfrasistivityin Ba,La, . CusOs - )
for samples with x(Ba)=1 (upper cueves, [eft scale) and x(Ba) =
0.75 (lower curve, right coule). The finid iwo cases nlse show the
iullpene of seoent deusity

3. Conductinity Measurementy

The de conductivity was measured by the four-point
wiethod. Reclaugular-shiaped sasuples, vul from (e
sintered pellets, wers provided with gold electrodes
amd coutacled by lu wites, Ow ueasuielnents bee
tween 300 and 4.2 X were performed in 4 continuons-
fuw cryostat (Leybold-Heicuus) invorporated in
computer-controlled (IRM-PC) fully-automatic sys-
tein [or wpersture variatiou, dats goquisilion and
Processing.

Fui saples with a{Baj=1.0, the vouductivily
measurements, involving typical enrrent densities of
0.5 Ajom?, geaerally exhibit a high-tempesatuge que-
tallin hehavianr with an increase in tesiativity at low
temperatures (Fig. 1). At still lower temperatures, a
sharp drop in resistivity (>%) neenrs, which for
higher currents becomes partially suppressed (Fig. 1:
npper enrves, left scale). This characteristic rirnp has
been studied as a function of annealing couditions,
i &, temperature and O, partial pressnre (Fig 7) For
samples annecaled in air, the transition from itineiant
to localizad hehaviour, as indicated hy the minimnm
in resistivity in the 80 K range, is not very pro-
nounced. Annealing in a slightly redncing atmao-
sphere, however, leads 1o an increass in resistivity
and a moare pronounced localization effect. At the
same time, the onsct of the resistivity drop is shifted



