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Comment on "Quenching of the Nonlinear
Susceptibility at a T = 0 Spin Glass Transition"
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In a recent Letter [1]Wu, Bitko, Rosenbaum, and Aep-
pli (WBRA) report a study of the quantum critical behav-
ior of the Ising spin glass LiHop i67Ypg33F4. The spin
glass (SG) phase undergoes a transition to the paramag-
netic phase on increasing the strength of the transverse
magnetic field H„ increasing the quantum fluctuations.
Experimentally this phase transition has been most exten-
sively studied by WBRA and co-workers in Ref. [1],using
the nonlinear susceptibility g3 and in two previous studies
using the dynamic susceptibility [2,3].

The purpose of this Comment is to point out the follow-
ing. In the work by WBRA and co-workers the SG transi-
tion temperature Tg (H, ) is determined from dynamic sus-
ceptibility measurements (i) (Ref. [2], and compared to in
Ref. [1])and from nonlinear susceptibility measurements
(ii) (Ref. [1]). However, in both cases incorrect methods
to determine Tg(H, ) have been employed. Consequently,
the critical analysis of Ref. [1] is incorrect.

(i) The SG relaxation begins at the typical spin Ilip
time t;„and ends at the maximum relaxation time t „
(in the SG phase t,„ is infinite) [4]. In the time interval
t;„« t « t,„ the equilibrium relaxation is rather close
to logarithmic. In order to determine Tg from dynamic
measurements, WBRA chose the temperature at which
the relaxation becomes nearly logarithmic, n = 0 (nota-
tion from Ref. [2]), in the experimental frequency window.
However, this criterion does not correspond to the diver-
gence of t „and, therefore, does not correspond to Tg but
rather to what is commonly called the freezing tempera-
ture Tf (cu) of the system (since on decreasing the temper-
ature the criterion corresponds to the temperature where
the maximum realization time just extends out of the ex-
perimental frequency window). Tf(tu) is only an upper
bound on Tg and Ts = Tf (tu ~ 0) [4]. As an example of
how misleading this criterion can be, consider a classical
2D SG which has Tg = 0 K but finite freezing tempera-
tures. The criterion n = 0 in the experimental frequency
window would incorrectly suggest a finite Tg for a 2D SG.

(ii) The nonlinear susceptibility g3 diverges at an or-
dinary SG transition. However, when g3 is measured by
a finite probing frequency the response falls out of equi-
librium before the transition temperature (at the tempera-
ture where the out-of-phase component first appears) and
does not diverge at Tg ~3(ca) instead shows a maximum
at T = Tf(cu) The behavior is illust. rated in Fig. 1 for
the classical Ising spin glass FeosMnos TiOs. In Ref. [1]
(Fig. 3) ~3(ca) measured at a higher temperature and lower
H, has a larger maximum then g3(ca) measured at a lower
temperature and larger H, . This does not imply that one
of the curves diverges or that one of them would not di-
verge if zero frequency could have been used. It is, there-
fore, not correct to claim that the transition appears first
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FIG. 1. (a) gs(cu) and (b) ~"(tu) vs temperature for
~ = 0.01 and 1.7 Hz measured on the classical Ising SG
Feo5Mnos TiOs [5] Ts = 20.7 K. The open circles are y3 as
found from static scaling.

order at one of the temperatures. In Ref. [1] the tran-
sition at lower H, is analyzed by a static scaling anal-
ysis of the nonlinear susceptibility. The data analyzed
are, however, in an (H, , T) regime where the measured
y3(ca) does not correspond to its equilibrium value (there
is an essential out-of-phase component in the regime used),
e.g. , at T = 0.098 K only data for H, ~ 10 kOe are equi-
librium data (cf. Fig. 3, Ref. [1]). The claim of Ref. [1]
that ~3(ca) is independent of frequency for ca ~ 2 Hz and
H, ~ 10 kOe is most probably due to measurement uncer-
tainty in a limited frequency interval (cf. Fig. 2, Ref. [1]).
Since the static scaling (cf. Fig. 4, Ref. [1]) is made with
dynamic data, the values deduced for "Tg(H, )" and "y"
in Ref. [1] are incorrect [one expects that the measured
dynamical y ~ 0 as T ~ Tf (ta) since g3(ca) does not di-
verge but shows only a maximum at Tf(eu)]
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