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Energy losses occuring in eylindrical high~T, samples, subjected to AC, with & superimposed,
parallel te ic, DO~bias magnetic field, at témperature 77 K, have hoewn exsmined, Critical current
densities for both terms, inter- and intragranular were calculated, and their dependences on mag-

netic induction were determined.
creasing DC-bias magnetic field.

As it is already known, AC losses in ceramic
superconductors can be separated into the two
terms, namely one connected with irreversible
flux motion in the intergramular region, and the
second, withio the individual grains (1=3).

In this work we present results of measurements
of low frequency energy losses occuring in cyli~
ndrical YBaCul and GdBaCuO samples subjecred to
sinuscidally varying AC magneric field ( 87 Hz)
with ecaxially superimposed on it DC-bias one
The loss voltage signal taken from a pick-up co-
il wound directly ounto the surface of the samp~
le was measured by a leck-in amplifier.

For very small amplitudes b,, up to about 1.7
ul, losses increase with approximately the four-
th power of b@' (see ipset in Fig.l), what can
be explained by a strong field deperdonce of the
intergrain critiecal current demsity. For ampli~
tudes sufficiently higher, the losses remain
nearly constant ("loss plateau’). This is the
range where the magnetic field fully penetrates
the weal¥-linked regions and drives them (nto the
normal state. With the further increase of bo
losses are connected mainly with the properties
of the sucerconducting material inside inmdividu-—
al grains. For this region the losses fulfill
the proportionmality W n'bOB, what is in accord-

ance with the critical state model of Bean-Lon-
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The losses at a fixed AC amplitude eshibits deep winims with ipe

don (B=L). Finally, for the highest avallable

in our experiments values of the field amplitu~

des, the losses are lipearly dependent on &Q.Ez

can be attributed to the full penctration ef tha

magnetic induction inte grains.
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When, apart from the AC, alsc a DC magmetic
field BQ is additionelly applied, losses comme~
aly exhibit some minims.ln the case of gramular
bigh~TC materials the effect of loss raductio

is different than this ohserved in classical
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superconductors (4)., In Figs.! and 2 losses vs.
DC«bias magnetic induction Bo are plotted, for
various values of fixed amplitudes bO' For very
low amplitudes, in the vicinity of the first pe-
netration field, which for investigated samples
is of the order of 0.3 mT at 77 K, pronounced
maxima in losses are observed, The maxima shift
to the lower values of BO as bo increases.The
maxima points correspond to the peak in a loss
voltage signal, i.e. in the imaginary part p"of
the complex permeability, which in turn appears
when magnetic £lux front reaches the center of
the sample.
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FIG.2. AC losses vs, DC-bias magnetic induction

BO for different fixed amplitudes bo (range 1
to 5 ml),

For higher amplitudes bo, in the region of
'loss platesu', the losses are significantly re-
duced by the DC-bias magnetic field ( see Fig.2)
The relative decrease of losces (gee inget) de~
pends on the bo and is greater that those obse~
rved in elassical type~II supercondu
winima are caused mainly by disappearance of the

annihilation term of energy dissipation (4).

Assuming relation bomBP=uchR » where BP de=~
notes the value of the external magnetic induct-
ion, when flux fully penetrates the sample of

radius R, we can estimate the values of the int-

ergranular critical current density Jore Such
determined values of JCI versus applied DC mag-
netic induction Bo are shown in Fig.3, The fite~
ing to the experimental obtained points leads

to the dependence~of the form of JCI A'B“n,
where nx2.3 and n=2,2 for Gd and Y samples,
respectively. Very similar results, i.e. steeper
field dependence of the intergranular critical
current density, measured by the direct four=

point methods, were reported in papers ( 5-7).
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FI1G.3. Intergrain critical current density depe-
ndence on the extermal magnetic induction, dete-
mined from loss results for small amplitudes.
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