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ABSTRACT

Angular Correlation experiments were performed on Y-Ba-Cu-0
structures, oxygenated and argonized phases, in the temperature
range 77K-600K. The displayed nuclear.quédrupdle ikteractions
(NQI) lead to:; (i) different lattice sites: (ii) remarkable daif

feren¢e between oxigenated and argonized phases.

Key-words: Angular correlation; Hyperfine interactions; Y+~Ba-Cu-0

structures.
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1 INTRODUCTION

Since the discovery of high Tc superconductivity in ¥-Ba-Cu-0
much effort has been made to characterize the structure. and com-

position of both phases, normal and superconducting(l)

; they show,
for instance, the existence of two copper sites: Cul has a square
planar coordination due to the presence of two oxygen vacancies
in the 3 axis, whereas Cu2 has a tetragonal pyramidal . ocoordina
tion due to an oxygen wacancy in the © axis. Additional informa
tion, with extension to dynamical effects, as those cobtained from
hyperfine interactions (HFI), revealed by lodal'spedtrocqwessudl
as Perturbed Angular Correlations (PAC), may be of great interest
since they reflect the microscopic charge distribution at the
probe nucleus. We have investigated by (PAC}, in itk;‘time dif-
ferential mode, above and below Tc, in oxygenated as well as ar-

gonized samples, the electric field gradients (EFG) at the site

of dilute cd!!! impurities (v 19”° at.$) in Y-Ba-Cu-0.

2 EXPERIMENTAL DETAILS AND RESULTS

The measurements were carried out with the (172-247)%keV cas
cade of Cd!!! which is populated by the EC decay of the 2.8 days
In''! isotope. For the measurements we used a four detector ap
paratus, each detector being 90° apart from the other. The nor

malized data were least-square fitted with the function
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appropriate for a static quadrupole interaction in a polycrys-
taline source with a nuclear spin I =-ii5/_2-(2). The finite time
resolution was about 4.0 nsec. Polycristaline samples (named
Sample I and Sample II) of Y-Ba—-Cu~0 were prepared(3) from a
mixture of pure Y203, BaCO3 and Cul; the activity was introduced
in the sample during sinterization. The argonization was done
at 500C, under argon flux, during:2hs. From the temperature de
pendence.of the magnetic susceptibility, xg =HE/H,1the values
of T, (here defined as the temperature at which the susceptibi

lity crosses the xg =0 . line) were derivedCA)

. (PAC) measured
with these samples were characterized by ncon-axially symmetric
pure quadrupole interactions related to two sites 'in Sample II
and to three sites in Sample I. X-ray analysis yielded ortor-
hombic structure to the oxigenated samples and tetragonal struc
ture to the argonized ones. In all samples was detected the
presence of an n 5% admigture of In203, as. a precipitated phase,
which d'ont interfieres in the measurements as far it don't in-
cludes any of the Y-Ba-Cu atoms in it's structure. PFig. 1
show (PAC)} spectra obtained with such samples in various tem-
peratures. The values of the quadrupole frequencies (QF) of

the (EFG), of the assymetry coefficients n, as well as of some

of the fit parameters, are displayed in Table I.
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3 DISCUSSION

The most important features of the (HFI) measured in samples
I and II are: (i) quadrupole frequencies (QF} of Samples I are
quite similar to those of Sample II, beside a third (QF) whiich
‘appears in Sample I, inexistent in Sample II;. (ii). small varia
tioh .of {QF) with temperature in both - samples; (ii) n =0 for
the 77% Bample II measurement; (iv)  remarkable difference be-
‘tween oxigenated and argenized samples spectra.
Concerning.Sample IT, the two measured (QF), peside the In203
assigned frequency, are quite close each other and with the lower
one, at 296K, at a site rate about five times higher than the second
one: this site rate discrepancy seens to avoid the possibility of
assigning each of the (QF) to the two different copper ..sites,
which are known to appear at a site rate 2:1 in  the Y-Ba=Cu+0
- structure. By other side, (EFG) calculations performed using a
point-charge modeI(#) displayed a much higher (QF} intensity ra
tio than the w!/w? = .85 we obtained. At this moment we could
like to advance that we are dealing with one (QF) related to anly
one probe-site, probably with slight site distortions and/or oxy
gen content apart from § = 7. It remains to clear out the .na-
ture of this site. In this sense, the argonized sample displays
one site with only one (QF),'and,as the Cu oxygen environment con

tent is highly changeable upon argon substitution, we would be

(%)

S. Vries = Private communication.
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tempted to say that the site we are dealing with should be the
Cul ‘gite. A rema?kable figure concerned with the 77K reéult is,
beside the equalization of the two (QF), even with different gi-
tes.assignments, that one of the sites n drops to zero (Vxx=vyy),
configurating an axial simmetry, and this, even cautiously, may
~be tributed to a higher occupancy of the vacancies around Cul,
which are known to exist, or by a redistribution of density changes
below Tc or/and by a higher moving of the-o2 themselves, with_a
consequent simmetry-improving (tetrahedral - octahedral). As a
counterpoint, we will not extend about Sample I, as far as we may
notice that the corresponding (QF) results are quite similar to
those of Sample II, beside the third (QF) that, we believe, may
be due to a crystaline local misformation. The habove results
seems to confirm that the investigation of (HFI) in the Y=-Ba<Cu~0
compounds can supplement structural, as well as dynamical, re-
sults obtained by other technidques.

Oneof the authors (H. Saitovitch) would like to fully acknow
ledge Dr. S. Vries, from IFUFRGS, for to let him know (EFG) cal-
culated results on Y-Ba-Cu-0 prior to publication, as well as for
fruitfull discussions. We also acknowledge the Cyclotron/CNEN
staff for the irradiations. This work was partly supported by

Financiadora de Estudos e Projetos (FINEP).
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Figure 1

Fig. 1 - PAC spectra of.YBaCuO(Cd;’i).
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