VOLUME 84, NUMBER 7

PHYSICAL REVIEW LETTERS

14 FEBRUARY 2000

Comment on “Low-Temperature Charge Ordering
in the Superconducting State of YBa;Cu3z0q_5"

In arecent Letter [1], Krdmer and Mehring presented
Cu(2) copper-plane site nuclear quadruple resonance
(NQR) experiments in the superconducting state of highly
doped (Ts. = 90 K) YBaCu3;O;_5. They interpreted
their results as evidence for a transition below 35 K to a
charge density wave (CDW) ordered state. The authors
confirmed the existence of a A-like peak in the spin-spin
relaxation rate, as reported in earlier studies [2], which
has never been consistently explained up to now. They
also observed an increasing quadrupolar broadening of the
Cu(2) NQR line below 35 K, whereas, according to their
data, the linewidth is constant for higher temperatures.
This new feature confirmed the quadrupolar nature of the
mechanism involved in the 35 K anomaly, which is there-
fore connected with some type of charge redistribution.

In this Comment, we show that the evolution of the
charge ordering with temperature below Ty, and even in
the normal state, may be more subtle than a simple tran-
sition to a CDW below 35 K. The Cu(2) NQR linewidth
in slightly overdoped YBaCusOr_5 (Tie **™ ~ 89.5 K)
dready starts to increase below Ty, and possibly even
at higher temperatures (=130 K within our experimental
resolution), as can be seen from our NQR data [3] rep-
resented in Fig. 1 (for the sample preparation and experi-
mental conditions, see Ref. [4]). Moreover, the linewidth
successively displays a well-defined maximum at T =
60 K and aminimum at 7 = 40 K, and finally increases
monotonicaly for lower temperatures. We note that the
data of Krdmer and Mehring might possibly agree with
our 60 K local maximum within their experimental resolu-
tion (see the bottom part of Fig. 1in Ref. [1]), and that the
lack of measurementsfor T > 80 K in their work prevents
making a precise analysis of the charge ordering evolution
in the superconducting state.

It should be realized that the evidence [5,6] for a
charge density wave state in the copper chain layer of
RB&Cu;0;_5 (R = rareearth) calsfor acareful analysis
of the copper-plane site NQR data. We have shown in
previous reports [4,6] that in PrBa, Cu; O;— 5, where CuO,
planes are insulating, the CuO; chains undergo a CDW
transition below 120 K. In overdoped YBa,Cu;O;_, our
NOR results suggest that this tendency to a CDW state is
also present but affected by the interaction with adjacent
CuO, planes. This mutual interaction between chains and
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FIG. 1. Full width at half maximum (FWHM) of the ®Cu(2)
NQR line (**Av,) in dlightly overdoped YBaCu;O;—5. In con-
tradiction with Ref. [1], $Aw, is not constant between T, =~
90 K and 35 K, and aready increases below T,.. The arrows
indicate T, and the local maximum and minimum, respectively,
aT=60KandT = 40 K.

planes is discussed in a forthcoming paper, explaining the
origin of the in-plane charge reordering below T, and
accounting for the complex T dependence of the Cu(2)
NQR linewidth.
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