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Comment on “Anomalous Hall Effect in Measurements [6] ofoy in YBCO with oxygen con-
YBa,Cu;0; tent in the range 6.7 to 7.0 show strong temperature de-
pendence that becomesteeperwith decreasingT. In
In a recent Letter Stojkoviand Pines (SP) presented a contrast, SP’s curves fory are weaklyT dependent espe-
model addressing the anomalous behavior of the Hall efeially below 200 K (inset in their Fig. 2). While acknowl-
fectin YBaCuw;0O7-5 (YBCO) [1]. We wish to comment edging the poor agreement, SP also sidestep the difficulty
on the extent to which their model describes the relevanby invoking the effects of CuO chains and in-plane mass
experiments. anisotropy. Since the point of the paper was to explain the
It is convenient to summarize the Hall problem in anomalous Hall effect, we are left baffled by the intent of
cuprates as follows. (I) In almost all the hole cupratesthe calculation. We remark that similar, steep variation of
(close to optimum doping) the Hall resistivifyy varies py is observed in HgBaCuO [8] and optimum LaSrCuO
nominally with temperatureT) as /T up to 500 K, or [9] where chains are not an issue.
higher for some systems. (ll) The in-plane resistiyity A simple argument shows why SP’s model reproduces
displays a dependence that is remarkably lineal ito  the right behavior for cdy, but the wrong behavior for
320 K (untwinned YBCO) [2] and 1000 K (LaSrCuO) p and py . At very low temperatures the FS corners
[3]. () The Hall conductivity oy varies as [4]1/73.  must dominate the current, go— T2. In the intermediate
(IV) In the hole-type cuprates, plots of ét; (Hall angle) internal 120 to 300 K, we expeg ~ T, with « just
vs T? provide strong evidence [5,6] for an additional time slightly less than 2. In 2D, a geometric argument strongly
scalery that varies ag/7?, as predicted [7]. constrains the weak-fieldy, regardless of the form for
While the co®y behavior uncovers an important 7(k). on equals the directed area swept out by the mean-
aspect of the Hall problem, we remark that the Centl’afree-path vectof(k) ask goes around the FS [10]. In SP’s
anomaly resides in the directly measured quantiigs FS, the swept area is always dominated by contributions
and p (the other two,oy and co®y, are derived). from the corners where(k) varies asl1/7> (the flat
A model that gives aT* dependence for cBty but  segments contribute very little). Therefosg; varies as
ignores the problematic behavior @fy and p hardly 778 with g8 just slightly less than 4. Thus ®% = oy p
constitutes a solution. As a simple example, we consideyaries as7?”, with y close to 2. (Fits to SP’s curves
a conventional 2D metal in which(k) varies asl/T? between 120 and 300 K give =1.8 and 8 =3.6, so
everywhere on the Fermi surface (FS). Clearly, @9t that y = 1.8, consistent with their Fig. 3.) However,
goes asT?, but oy and p will vary as 1/T* and 7%, p; = oy p? varies ag2* 8 ~ 70, The near cancellation
respectively, in disagreement with (Ill) and (I1). Worst of remains even iftx and 8 are both slightly less than 2.
all, the Hall resistivitypy in this model isT independent. The effects of strong correlation on the normal-state
In the model of SP, the lifetime varies (essentially)transport are now well documented. SP’s model provides
as T~% at the corners of the FS, but asl/T over yetanother demonstration of the inadequacy of the Bloch-
the flat portions (hot spots). We first consider theirBoltzmann approach in describing transport experiments
resistivity. The assumption that(k) ~ 7-2 over a on the cuprates.
significant fraction of the FS should have observable
consequences. Indeed we find that the calculatgét N.P. Ong and P.W. Anderson
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