sample Processing Pressure-Dependence of Weak Links in Polyerystalline
YBagCu307

J.T. Wang
Department of Phyvsics, Southern University & A&M College, Baton Roups,
Linn=iana TOR13, TISA

. L.Lin
Department of Physics, Temple Univergity, Philadelphia, Pennsvlvamia 19122, T1SA

T.P.Chen
Department of Phosics; University of North Dekota, Grand Forks, NI 58202, 115A

ABSTRACT

We have studied the sample processing pressurs depondence of AC susceplibility of
polverysetalline ¥BaslCugO7 in different spplied AC mapnetic fields and at diffierent

Listn peratiures

L AINTRODUCTION

Intervstingly, in bOeld He0 1 Oe for zome
high Ty superconductors, the de field-cooled
IFC) magnetization in o small temperaturs
regions below T. bocomes paramagnetic[l]
This behavior can be éxplained n terms of
orbital parsmagnetic moments due tothe
spontaneous currents which may be
originated in so-called n contacts inm the
weak link network of erystallites in
polyerystalline materials [1,2], Twe methods
hawve been introduced for determination of
these properties, de zero hold-cooled (E2FC)
and FU mapgnetization measurements and
AC susceptibility measurements[3], Two
abgorptive peaks in the [imaginary
component x" have boen obeerved 4] Inoour
previous paper we reported glass hehavior at
low fields in polyverystallime YBasCugilg
and the effects. of pellet pressure on the
magnetic propertiea of thess HTSCs[2] In
this paper, we continue the studies ol the
cifects of peliet prossure on the inbergramilar
weak links apd intrapranular flux array in
torms of AC susceptibality measurements
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2. EXPERIMENTAL

The stchiometrical amount of highly pure
Yatdz, BaClg, and Cul} were thoroughly
mixed and then prossed into pellets 34 in. in
diameter and about /8 in. thick with four
different pellet pressures; Le. 2kbar, 4kbar,
10kbar, and 2kbar for sample 5-1, §-2, 5-3,
and 5-1A, reapectivelvl3). The pellets were
fired in air at 950%0C for 16 b, then pround into
powder amd the heal trestment procoss
mentioned above was repeated apgain
Sample 5-1A was anncaled at 500YC in
flowing oxypen for 16 h. The pellet pressure
wad kept the same for the individual sample
in every sample processing step The AC
susceptibility measurements were carried
out with a commercial LakeShors TO00 series
susceplometer. The meassurements wero
made with the applied AC field parallel to the
length of the specimen,

4. RESULTS AND INSCUSSION

The typical AU susceptibility plotz under
zgoro-field cooled condition (ZFC) are shown



in Fig.1 for sample 5-3 at an applied AC
magnetic lield of 50¢. The peak temperature
uf the imaginary component of AC
suscepbibility va Lhe applied AT magnetic
ficld iz shown in Fig.2.
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Fig |, Temperniwre depentonce o AL sosceptitnlity i
an AC magnetic lield Hye=% Oc The spper curve s the
imaginary compoient and the lvwer corse is the real
comiporent. The Fines are puides 10 the eve only
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Fiy.l. AL mapgnetic field depembonce of the 1" peak
tomperalures, The lines ore guides 1o the eye only.
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Frg.3, Peller pressare dependence of the =7 penk
tomporalines in dilferent AL magseii Tnslils;

Aceording to the thermally assisted flux-
flow {TAFF) theory the relation:

I-_]--_E_r:r_”[]]”
g &
where Ty is the peak temperature of
imaginary componpent of  Lhe AC
gugceptibility, Tg iz the superconducting
transibion temperature, o 1= 8 constant and B
ia the de applied magnetic field, can be
applied Lo the condition under AC field when
the sample produced with s lower pellet
pressure which means that the material is
more porous. Fig3 and Figd show the
relations of x” peak temperature Ty and
weak. links tempacature Ty to the pellet
processing preesures al dilfferent. AC Aelds,
reapectively, We found that the bost pellet
pressure  for procegsing the igh Te

YBagpCugy compound is approximately
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Fig.d, Pelet pressure: dependence of the weak ks
tranzilion temperatures in differcinl AT mognetic Ticlds,
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