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Critical Exponents of the Classical Heisenberg 6F ' g

Ferromagnet /Z;jﬁgra
=

In a recent Letter, Brown and Ciftan (BC) [1] reported 4 1
high precision Monte Carlo (MC) estimates of the static Inx e et
critical exponents of the classical 3D Heisenberg model. olm B LT ]
While their finite-size scaling (FSS) analysis yields values o ¢ O xedin <n>/dK
for the critical temperaturd, = 1/K. and the critical L e I
exponent ratiog /v, y/v, which are compatible with all 02’%\’ o5 : = A a5

recent findings, BC claim that the specific h€abf this S ml®

model is divergent aT’., which is in strong disagreement F|G. 1. Double logarithmic plots of data and fits &t =
with other recent high statistics MC simulations, high-0.6930 for dU/dK [yielding » = 0.703(6)], d In(m)/dK [v =
temperature (HT) series analyses, field theoretic methods698(3)], andd In(m?)/dK [v = 0.697(3)] versusL.
[2—6], and experimental studies [7], which all find a finite
cusplike behavior. If we allow for a confluent correctiorg,; L@ ~1/7,
In their ansatz (2) BC use a nonlinear six parametethen the fit only slightly improvegy? = 10.9) with an
fit to 14 data points foiC on lattices of linear siz& =  almost vanishing amplitud&; = —0.8 X 10~'%, show-
L = 32. The fit resulting ina/v = 0.117(4) has still ing that there really is no need for an additional term.
a total y2 =~ 60, and therefore is by standard reasoning!f we add a termC,L*/* to the C fit, we may get a
not acceptable. This indicates that either the statisticanarginally improved fit(y> = 7.79) with a positive ex-
errors of their data are underestimated or the use of sudppnent, a/» = 0.09, and /v = —0.6, but there are
small lattices asL = 2 requires the inclusion of even also different, slightly better solutiong* = 7.68) with
more correction terms. Alternatively, one may ask howe/v = —0.17 anda/v = —4.7, showing the danger of
the fit parameters would change if the smallest lattices arB€ing misled by a too flexibl€-fit ansatz.
successively discarded. By hyperscaling BC deduce from The “universality scaling” of Fig. 3 in [1] indeed looks
this value a nonstandard exponent= 0.642(2), leading best forv = 0.642, but this plot cannot serve as an inde-
in turn to nonstandard estimates®fandy. pendent determination of. The predicted data collapse
We find it very dangerous to base such an incisive conis anasymptoticstatement for largé near7, and neither
clusion solely on the very delicate FSS behavior of theshould it be expected far beyofid nor for very small lat-
specific heat. In particular, we strongly disagree with thelice sizes, even if the correct exponents are used.
statement of BC that is extremely difficult to measure di- ~ To summarize, we feel that the numerical data analysis
rectly. The derivative of the Binder paramettty/dk and ~ presented in [1] does not provide sufficient evidence to
the logarithmic derivatived In(m)/dK andd In(m?)/dK ~ question the current critical exponent estimates of the
all scale likeL'/” and, using fluctuation formulas, can be as3D Heisenberg model, as consistently obtained by field
easily measured &3, and the statistical errors are straight- theory, HT series analyses, and MC methods.
forward to control. Already our data faitU/dK in Ref. [2]
gave an estimate of = 0.704(6) which agrees with our
estimate ofx /v by hyperscaling. Moreover, it is compat-
ible with the valuer = 0.698(2) derived from fits to the
critical behavior of independent correlation length data in ,
the high-temperature phase [2], as well as with the value
v = 0.73(4) obtained in the broken phase [6]. In Ref. [4]
we studied this model with emphasis on topological exci-
tations on much larger lattices with= L = 80. By ana-  Received 19 April 1996 [S0031-9007(97)02351-X]
lyzing the new data with the above three quantities aPACS numbers: 75.10.Jm, 05.30.—d
K = 0.6930 = K. we obtain from FSS fits a prediction
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of v = 0.699(3) (cp. Fig. 1).
For our large lattices of Ref. [4] a fit of the cusp form
C(L) = C™ + CyL*/” to 12 data points yielded /v =
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