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Hill et al. Reply: In Ref. [1] and Ref. [2] we reported = Wong [3], utilizing an argument based on Fisher renor-
that the sublattice magnetizations in both gMy¥Zn, sF» malization, argues that the underlying transition should be
and F@sZnysF, after zero field cooling (ZFC) and first order. This argument, as well as the cluster spin flip
subsequent hearing in a field go to zero continuously irmechanism of Ref. [4], is specific to diluted antiferromag-
a fashion which simulates a rounded power law. Furthemets in a uniform field. However, one might expect a dis-
in both systems the rounding scales l#é. This enabled continuous jump in the sublattice magnetization on quite
us to construct the universal scaling plots shown in Fig. 1general grounds for random field systems, especially in the
The solid lines are the results of fits of all of the data to aZFC superheated regime. In its simplest form, a first or-

phenomenological rounded power law form der transition is realized by the above power law form with
Bzrc — 0. However, fits to Eq. (1) foBzrc = 0.05 or
1T, H) — _A j’ AT 1) less are enti(ely unsatisfactory. If, as suggested by Wong,
Jro(H) one adds a linear term to the intensity, that is, one writes,

f(T,t.)=1[1—-T/t*(H)]forT <t. OforT = t., then
« exp{—{tc — T.(H) }Z}dt ) the fits are much improved. The results so-obtained are
ozrc(H) €’ shown as the dashed lines in Fig. 1. While the good-
ness of fits for the first order form are slightly larger than
wheref(T,1.) = (1 — T/t.)*=< andozrc(H) = BH?.  those for the power law, the data do not distinguish be-
We find B =02=005 and 0.13 =0.05 for tweenthemodels. However, there are two possible caveats
Mng75ZngosF, and FgsZnysF,, respectively. This to the rounded first order model. First, in5&nysF»
decay of the order parameter is accompanied by criticajalues oft*(H) > Ty(0) = 36.7 K are required to obtain
fluctuations whose length scale saturates at the fieldatisfactory fits, and this seems unphysical. Second, in
cooled (FC) value af.(H). This was labeledtfompe  the rounded power law model, critical fluctuations whose
I'oeil” critical behavior. Thetrompe I'oeil model also length scale saturates at the FC value occur naturally. In
enables one to reconcile scattering and thermodynamig first order model even allowing for cluster spin flips, it

measurements [2]. seems to us that these specific characteristics must be im-
posed artificially.
FepsZMosF, We must, neverthelesg, stress that both the t.rompe I'oeil
T T B model and the rounded first order model describe the ZFC
100 >~ o 70T data in the transition region well. Both have plausible
3 3 o heuristic physical bases. Further experiments and theory
S S will be necessary to choose between these two models or
IF for that matter, some third, as yet unknown, model.
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FIG. 1. Scaled magnetic Bragg intensity plotted as a function .

of [T — T.(H))/H> in Fe,sZro<Fs and MnssZnossFs. The  [1] J.P. Hill et al, Phys. Rev. Lett70, 3655 (1993).

solid and dashed lines are the results of leasts squares fits t62] R.J. Birgeneawet al, Phys. Rev. Lett75, 1198 (1995).
Eg. (1) with f(T,t.) = (1 — T/t.)*fzec and f(T,t.) =[1 — [3] P.-z. Wong, preceding comment.

T/t*(H)] fort < t. andf(T,t.) = 0 for t = ¢., respectively. [4] P.-z. Wong and J. W. Cable, Phys. Rev2& 5361 (1983).
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