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Ishida, Kitaoka, and Asayama Reply: In the Comment dependent oneb(term) arising from the exchange cou-
by Alloul et al.[1], there is a large difference of ap- pling among the induced spins. Here we note that the
preciation between our group and the Orsay group. Wevaluation ofaT andb from the Al-1/T; is independent
stress that the conclusion from our Cu NWMRQR [2] in  of whether theinduced spins are independently fluctuat-
Zn:YBCO; which is the optimum doped compoundrist  ing or the induced spins behave asingle local moment
analogousto that from the Y NMR in Zn:YBCQ,, re- around Al like a spin cluster. This is checked by chang-
ported by the Orsay group [3], although we admit thating the number of sites from four to one and a magnitude
nonmagnetic impurities induce appreciable localized moef effective moments frong /S(S + 1) = 0.74 to 1.47
ments on the nearest neighbor Cu sites (hereafter denotéd Egs. (1)—(5) in Ref. [2]. Thus the values &f; and
as Cuy,) in the underdoped compoundn our Cu NMR AT, are almost the same in both the cases. As Alloul
measurement, we also observed a slight broadening of thet al. pointed out, it might be considered that the conven-
Cu NMR resonance line in Zn:YBCollowing the Curie  tional Abrikosov-Gor’kov (A-G) theory was so simplified
law. However, from our Cu NMRNQR studies, we can- that the actual impurity effect in the high- superconduc-
not conclude whether this Curie term is intrinsic or not attors could not be dealt with by this theory. However, since
the present. Our Cu NQR measurement strongly suggestise actual theoretical treatment has not been developed yet,
the suppression of the antiferromagnetic spin fluctuatiorit is natural to analyze the experimental results within the
(AFSF) at the Cu site close to Zn except for,u We  A-G theory to understand the impurity effect. Itis obvious
found shorter and longer componentsigfin Zn:YBCO;  that the experimental estimation Aff. by Al doping on
aboveT,.. The value of the former is almost the same asthe basis of the A-G theory is smaller by more than 1 order
that in the pure YBC®, and the fraction of longer com- of magnitude than the experimental value. We consider
ponent increases with Zn content, so that we can concludéat this result is similar to the Y NMR done by Maha-
that the longelT; corresponds to the Cu site close to Zn.jan et al. [3]; however, Alloulet al. [1] conclude that the
And then,1/T; of this Cu site follows7,7) ! = constre- influence of induced local moments should not be consid-
lation with the suppressed value. This suppression of thered as negligible, although the estimatio\d@f. from the
AFSF was also seen even in the underdoped,Bg@Os  A-G theory is quite smaller than the actusl’.. On the
doped by Zn in which the induced moments are confirmedontrary, we conclude that the large reductionTofby
by our Cu NQRNMR [4]. Therefore, it is concluded that nonmagnetic impurities is not due to the magnetic pair-
theinduced spins oRu,, are not correlatedvith the host  breaking effect by induced local moments but due to other
AFSF, since there exists a region near the induced spimechanisms, e.g., a strong potential scattering from non-
where the AFSF is suppressed significantly. From the Ymnagnetic impurity sites on thé-wave model, which eas-
NMR experiment, this suppression around Zn cannot béy brings the residual density of states (RDOS) at the
observed, since the AFSF is filtered at the Y site due to th€ermi level. The RDOS in the superconducting state is
form factor of the hyperfine interaction. clearly seen not only in Zn:YBCO[1,5], but also in
On the contrary, Alloulet al. [1] suggest that the ap- Bi2212, TI2223, Hg1223, and TI1212 [6] due to a crystal
pearance of local magnetism on the Cu near Zn or Almperfection.
impurities is the consequence of teehancementf the Apparently, a set of the Cu and Al results in
AF correlation in the vicinity of the impurity. In order AI:LSCO evolved new insights into novel changes of
to investigate the character of the induced spin around thihe electronic state on the Cu sites near the nonmagnetic
impurity, we have carried out the Al NMR in AI:ILSCO. impurities, and provided an important clue to address the
The Al NMR was shown to probe the induced spins onsymmetry of the order parameter to tevave.
Cu,, from the transferred hyperfine interaction through
the Cuy,, (3d)-O (2p,)-Al (3s) covalent bonds. A re- K. Ishida, Y. Kitaoka, and K. Asayama
markable finding was that the Gu1/7T, deduced from Department of Material Physics
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