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MAGNETIC BEHAVIOUR OF HIGH Tc SUPERCONDUCTORS

A.K. GROVER

TATA INSTITUTE OF FUNDAMENTAL RESEARCH
HOMI BHABA ROAD, BOMBAY 400 005, INDIA

A status report on the measurement and current
understanding of magnetic benaviour of hign TC superconductors
will be presented. Magnetizétion studies provide important
intormation about such physical characteristics ot
superconductors, like, 1lower and upper «criticat tiéldé,
critical current dénsities, dissipation mechanism in mixed
state etc., whose knowledge 1is cruc1él for pasic understanding
ot superconducting phenomenon in them, as well as, tor
devising ways to harness them for potential application. The
results of a variety of experiments poiﬁ; towaras the fact
that, iﬁ hign TC compounds, the values ot lower crifical fiela
are considerably low (< lmT), whereas those of upper critical
field are extremely hign (n;107 T). The observea values of
critical current densities in zero magnetic field in single
crystal specimens of these compounas are in the range of 1010
A/m2 at 77K. However, in their polycristalline ceraﬁic form,
the measured transport current densities are three to four
orders of magnituae lower; as the intergrain pboundaries act as
weak links due to very short coherence lengths in these
materials. . A successtul prescription to understand the
isothermal magnetizétion nysteresis curves in terms ot
macroscopic critical currents flowing inside a type II super-
conductor was proposed by C.P. Bean in early sixties /1/.
Taking an example of Rba20u307 famity of superconauctors, it
has recently been shown /2/ that the magnetic behaviour of
high Tc superconductors can also be qualitatively explained in
the framework of celebrated Bean's model taking into account
the experimentally observed field and temperature variations
of intragrain (single crystal) and intergrain

(polycrystalline) current densities in them.
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