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Schonhals et al. Reply: The Comment by Cummins
et al. [1] is concerned with the well-known fact that
in low molecular glass forming liquids the temperature
dependence of the n-relaxation times 7 (or the viscosities)
cannot be universally described by the empirical Vogel-
Fulcher-Tammann (VFT) equation
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(f = I/2m r; fo, B constants, To Vogel temperature).

Assuming a low temperature VFT equation, the de-
viations at high temperature can be described by an
Arrhenius behavior in good approximation within experi-
mental accuracy [2,3]. This approach was suggested by
the observation that the temperature-viscosity relationship
for liquids well above the melting temperatures follows
the Arrhenius law [4—6].

The analysis of the temperature dependence of the re-
laxation time is complicated by the fact that the three
parameters of the VFT equation cannot be uniquely de-
termined from the activation plot. To overcome this dif-
ficulty Stickel [7] refined the data analysis by evaluating
the difference quotient b, lnf/b, T. From Eq. (1) it fol-
lows, under the assumption that fo does not depend
on temperature, that the plot of the inverse square root
(5 lnf//JT) ' '- = (T —To)/B versus temperature shows
a straight line. As a result of dielectric measurements of
glycerol (Fig. 1), we find a VFT behavior in the tempera-
ture range Ts ~ T ~ Tg + 100 K with ln(fo/sec ') =
14.2, B = 1040 K, and To = 127 K in good agreement
with Fig. 1(b) of the Comment. Above the melting point
of glycerol (T,„=290 K) we find deviations from this
VFT law with the same tendency as indicated in this fig-
ure. This behavior is opposite to the previous conclusion
of Schonhals et al [2] that .above Tq Arrhenius behavior
is observed.

The procedure described above was applied to a larger
variety of glass forming liquids. Since salol was men-

tioned in the Comment, we show a similar plot for this
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FIG. 2. Inverse square root of the difference quotient of the
maximum position f,„vs te.mperature.

substance (Fig. 2). In contrast to glycerol the figure
shows deviations from the VFT behavior at low tem-
peratures. For about ten glass forming liquids studied
so far, a behavior similar to that plotted in Fig. 2 was
observed.

Since the activation plot lnf(T) is a continuously de-

creasing function in all cases, it is difficult to recognize
characteristic temperatures by an unbiased evaluation of
those data. The method of Stickel described above, how-
ever, shows a clear change of the temperature dependence
of the difference quotient at certain temperatures. A de-
tailed report about these results is in preparation [8].
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FIG. 1. Inverse square root of the difference quotient of the
maximum position f,„vs temperature.
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