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ABSTRACT

The existence of a superconducting phase transition well above 77K in the multiphase
compound, Y;,BagsCuO, as reported recently’ was confirmed by our study. The observed
superconducting onset temperature (~ 110K) and the temperature at which the zero-resistance
state is achieved (87 K) in our samples, to our knowledge, are the highest ever reported among
the stable superconducting compounds. The transition width (~ 2 K) is also narrower compared

to that reported by Wu et af'.

[ ;‘OLLOWJNG the report on the existence of a
superconducting phase transition (7,.) at an

unusually high temperature {(~30K) 1n a multiphase
system La,BaCus0,s_, by Bednorz and Muller?,
there has been considerable interest currently
among the scientific community to look for high
temperature superconductivity in oxides. Chu et al’
and Cava ez al* from theit investigations attributed
the superconductivity to a A,BQ, type tetragonal
phase in this multiphase compound. In fact, the
compound La; ¢Sry,CuOy has been shown by Cava
et «l' to exhibit a T, of about 36 K. These studies
were extended to various other substituents like Ca,
Pk etc at the lanthanum site and 7. was found to
decrease without any correlation to the 1onic size of
the substituent™®. Very recently, Alabama and
Texas based groups'’ (in USA) reported the exist-
ence of superconducting phase transition well above
77K in 2 multiphase compound system correspond-
ing to the formula, Y, ;Ba, sCuQ,. These authors
notice a linear decrease of resistance till 93K, a
sharp drop below 92K and a zero-resistance state at
80 K 1n their sample and it is not clear which phase in
the sample becomes superconducting. This is one of
the greatest achievements of scientific research, in
view of the fact that for the first time, a compound is
identified to have T, beyond the technological and
psychological temperature barrier in the liquid
nitrogen range. It should also be pointed out that
therc are many reports of such high T, systems in the
past and they were found to be irreproducible. In
view of this, it would be of interest to synthesize new
samples of Y, ;Ba, zCuQ, system in order to con-
firm its high 7, value and also to see whether T, can
be raised further in that system. Here, we report
bricfly the results of the investigation on our

samples tn support of the findings of Alabama and
Texas groups.

The samples were prepared by a conventional
solid-state reaction method starting with the
stoichiometric amounts of Y,0;, BaCOj; and CuO
(by the prolonged heating at 900°C for a few days).
The resistance measurements were carned out on
the compacted and sintered pellets by the conven-
tional four-probe method in the temperature inter-
val 4-2-300K.

The results of our resistance measurements are
shown In figure 1. The resistivity at 300K is of the
order of 40 mohm.cm. There is a linear decrease in
the electrical resistance till about 120K and a
deviation from linearity at about 110 K (Tynser)- The
resistance drops sharply at about 95 K and it goes to
zero at 87K (7,). The width of the transition
(defined as the difference of the temperature at
10-90% resistance values) and the midpoint of the
transition are 2.5K and 91K respectively.,

These results confirm the reproducibility of the
high temperature superconductivity in Y-Ba-Cu-O
system in support of the findings of Alabama and
Texas groups. The points, however, we would hke
to stress are that (1) our observed values Of Typee
and T, are higher than those reported in Ref. 1 and,
to our knowledge, the highest ever reported to date
in any stable superconducting compound, and (ii)
the width of the transition is also much narrower
(~2 K) than that observed in Ref. 1. Meissner effect
studies show the bulk nature of the superconductiv-
ity in the samples: It also appears that the resistive
behaviour seems to be a sensitive function of the
heat treatment given to the samples. A detailed
report will appear elsewhere.
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Figure 1. Resistance as a function of temperature
(4.2-300K) in multiphase sample with the starting
composition Y, »Ba, SCUO . ,
P 2 ! Note added in proof:
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