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In their comment on our paper [Galstyan et al., Phys. Rev. B 76, 014501 (2007)], Blackstead er al. argued
that multiphase Sr,YRu 5Cug 50O4_s material possesses two distinct superconducting phases and attributed the
low-temperature one (~30 K) to the Cu-doped double-perovskite Sr,YRuOg structure. In this Comment, we
show that the superconductivity in Sr,YRujsCuysO4_s is apparently attributed to YSr,CuzO;_5 or
YSr,Cu;_,Ru,0;_s phases formed at high temperature during the sintering process. A similar situation may
occur with low Cu doping, but further detailed work will certainly be helpful to clarify the physics in

Sr,YRuOg¢ with relatively low Cu concentration.
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The comment by Blackstead et al.' argued in favor of
their proposed model, in which superconducting (SC) con-
densation occurs in the SrO planes of the Cu-doped double-
perovskite Sr, YRuOg system but is against our experimental
results and interpretation’ that trace SC in samples with
a nominal composition of Sr,YRugsCuysO¢_s originates
from the inclusions of YSr,Cu;0;_5 (YSCO) or
YSr,Cus_Ru,O;_s phases formed in partially melted grains.
We stand by our observations regarding Sr, YRu, sCuj 5s0¢_s,
i.e., the samples with high Cu concentration. The data clearly
show that the high processing temperature is essential for the
observation of SC in Y-Sr-Cu-O. Multiple Cu-containing
phases are consequentially observed under such conditions.
Samples prepared at temperatures below or close to the melt-
ing transition are found to have the same crystal structure but
are nonsuperconducting, as was also shown in the publica-
tions from other groups.®* Such phase segregation through
melting points is generally expected and is supported
by the Y-Sr-Cu-O phase diagram. Regarding the
Sr,Y(Ru,_,Cu,)O4_s with x=0.2, which is not the focus of
our previous paper, the results reported are rather divergent.
The absence of any SC signature was noticed by Felner® and
others. Two groups,*=® on the other hand, have reported trace
superconductivity with T e~ 60 and 49 K, respectively,
for samples with x down to 0.1. While a firm conclusion
apparently has not been reached and some steps such as
sample exchange are certainly helpful, it is difficult to under-
stand why the highest volume fraction is still far below 10%
after a decade of intensive efforts. Either impurity phases,
which often escape the detection of x-ray diffraction (XRD),
or special lattice defects or strain should play roles, in our
opinion. It should therefore be noted that the range of SC
transitions observed for both the Cu-doped Sr,YRuOg4 and
the doped YSr,Cu;_ M, O;_s (M=transition metals) is actu-
ally very broad, from ~65 to 0 K, and can be easily under-
stood as the result of the Cu inhomogeneity or local lattice
distortions. It is also well recognized that a few percent of
impurities are often within the instrumentation resolution of
XRD or neutron diffraction (ND) methods, as shown in our
work and in good agreement with Blackstead et al.” and
other publications.’™ To totally exclude the formation of the
secondary phases merely based on XRD or ND is unjustified
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PACS number(s): 74.62.Bf, 74.70.Pq, 74.72.Bk

in our opinion. The appearance of impurity phases (i.e., the
apparent solubility limit) strongly depends on local stoichi-
ometry rather than on the nominal composition. It is a com-
mon problem that imperfect grinding or mixing during syn-
thesis may lead to much higher local doping levels.
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FIG. 1. ZFC and FC magnetization curves for
Sr,YRu sCuy 504_s synthesized (a) at 1290 and (b) at 1360 °C,
respectively. Inset: ZFC and FC magnetization curves between 30
and 80 K.
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COMMENTS

The first argument presented by Blackstead et al.! in their
comment presents the two-step-like transition in the zero-
field-cooled (ZFC) curve for Sr,YRu sCu, sO¢_s as evidence
for two distinct SC phases and assigns the low-temperature
one (~30 K) to the double-perovskite Sr,YRu;_,Cu,Og_s,
which, in our opinion, is inconsistent with our data. Note that
Ref. 3 in the comment by Blackstead et al.! reported the
onset of SC at around 45 K. We disagree with the aforemen-
tioned argument because (1) in general, any SC phases
should be equally detected by the dc ZFC magnetization and
the ac susceptibility, since both depend on the supercurrent
induced by the external field. The two, however, can be dif-
ferent in magnetic systems where the domain relaxation time
makes the difference. It is, therefore, worth noting that the
magnetic anomaly deduced from the ZFC term of dc mea-
surements is not shown in the ac plot. The ac susceptibility
curve shown in our published work as Fig. 3(b) (Ref. 2) does
not display any evidence of a second SC phase at around 30
K or at around 45 K. (2) The field-cooled (FC) magnetiza-
tion, which significantly rises below 30 K, also contradicts
the superconducting-transition interpretation. (3) It should be
pointed out that both the antiferromagnetic (AFM) transition
of Sr,YRuOq at 26 K and the weak ferromagnetic (WFM)
ordering™® at around 30 K have been previously reported.
These transitions are also demonstrated by our non-SC
sample Sr,YRugsCuysO¢_s synthesized at 1290 °C [Fig.
1(a)]. These can make a smooth 7 distribution look like a
two-step transition for the SC Sr,YRugsCuy504_s5 sample
synthesized at 1360 °C, in our opinion [Fig. 1(b)]. The up-
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turn slightly above 26 K further demonstrates that this is
likely the case. In addition, it is worth noting that our non-SC
Sr,YRu oCug ;O¢_s sample possesses the same magnetic
transitions at 26 and 30 K.2

The second argument by Blackstead er al.' was that the
diamagnetic response, Mzrc, reached —0.0038 emu/g in one
of their St, YRug oCug ;O¢_s samples, which is larger than the
—0.0023 emu/g upper limit that is expected. It should be
cautioned that the shielding effect, M ¢ (as repeatedly dem-
onstrated in multiphase samples), can be well above the true
volume fraction if local percolation exists. Our scanning
electron microscopy (SEM) data clearly demonstrated that
the superconducting YSCO grains actually surround large
melt residuals. The low fields used in measuring M ¢, there-
fore, are excluded from these parts as well. The assumption
in the comment that the Mg can be used as flux repulsion is
unjustified, in our opinion.

The final argument by Blackstead et al.,! as mentioned
above, was that the absence of SC in our lower (10%) Cu-
doped Sr, YRuO4 sample was the result of the Ru loss. How-
ever, it presents a logical dilemma that if the Ru loss is the
root, a larger Cu/Ru ratio should result. In fact, the samples
with  low  concentrations of Cu (x<0.1) in
Sr,YRu,_,Cu,Og_s prepared by different groups are not iden-
tical. While the arguments of the comments cannot convince
us, more effort may still be required to properly synthesize
these ruthenocuprates and to clarify the actual physics.
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