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Calorimetric Determination of the
Magnetization in a Spin-Glass

Recently Fogle ef, al. ' published a detailed cal-
orimetric study of a CuMn 0.279% spin-glass al-
loy. The extremel. y high precision of their meas-
urements enabled them to investigate the magnet-
ic fiel. d dependence of the heat capacity, C. At-
tempting to verify the Maxwell relation

(s'»/»') =(1/T)(sC/»),

they obtained a susceptibility
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from their data. Since y, did not agree with the
magnetic susceptibility (measured in H &100 G)
they suggested a failure of thermodynamics due
to nonergodic behavior in the spin-glass state.

It is the purpose of this Comment to suggest
that their data are consistent with the thermo-
dynamic relationship of Eq. (1). Their apparent
discrepancy came about because they underesti-
mated the effect on the magnetic susceptibility of
magnetic fields as large as those used in the ex-
periments (up to 1000 G).

In Fig. 1 we present measurements of the field-
cooled magnetization of a CuMn 0.28% alloy. The
measurements were performed on a vibrating-
sample magnetometer in applied fields up to 1000
G. The values of M/H were scaled up by about
10/I: so that the low-field data agree with the ac
susceptibility data of Ref. 1 at T, &.

From the data, in Fig. 1 it is apparent that 1VJ/H

is not independent of the applied field, H, and
thus, if Eq. (1) is valid, C is not strictly quadrat-
ic in'. However, in Ref. 1 y, was obtained by
fitting C vs H with a functions +BR' and then
evaluating the integral Dd2'T '&C/BH = 2H JdT'
&(B/T) Since it is. at higher fields that the most
accurate value of BC/&H is obtained by the para, -
bolic fit, we chose values of the constants of in-
tegration, n and P, apprpriate to fields of about
800 G. The X, so obtained is indicated by the
solid curve in Fig. 1 in agreement with the meas-
ured values of M/H

Thus, we find that the calorimetric data of Ref.
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FIG. 1. i&&/A' vs 1' measured in (and cooled in) three
values of applied field for a CuMn 0.28/(; sample. The
solid curve is z, , obtained by integrating the calorim-
etric data of Ref. 1, with constants of integration chosen
as discussed in the text.

1 are in satisfactory agreement with dc magneti-
zation measurements performed in the appropri-
ate fields. We conct.ude that there is no indica-
tion that the thermodynamic relation, Eq. (1),
has fail. ed in the spin-glass state.
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