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Liquid Te-Se mixtures exhibit a metal-
nonmetal (M-NM) transition in a relatively
narrow temperature range [1]. This transi-
tion is accompanied by anomalies in ther-
modynamic properties such as the ther-
mal expansion coefficient and compress-
ibility. Recently, sound attenuation mea-
surements for liquid Te-Se mixtures re-
vealed that there occur dynamic anomalies
in the M-NM transition region [2]. From
the frequency dependence of the sound
attenuation coefficient α, their relaxation
time is estimated to be of the order of
nano-seconds. These anomalies may be re-
lated to the relaxation between the metal-
lic and non-metallic states in the liquid,
and it is interesting to study the space-
and time-structure of the mesoscale fluctu-
ations. Neutron spin-echo (NSE) is a pow-
erful technique which gives information on
the intermediate scattering function I(Q, t).
However, to our knowledge, there is no
NSE measurement under such high tem-
perature conditions.

In the present work, we developed a new
electric furnace which can be used for NSE
measurements up to ∼ 600oC. In order not
to disturb the magnetic field around the
sample, we used non-inductive resistance
heaters. By using this furnace, we mea-
sured NSE signals for liquid Te7Se3 mix-
ture.

Figure 1 shows the intermediate scat-
tering function I(Q, t)/I(Q, 0) observed at
490oC. It is noticed that I(Q, t)/I(Q, 0) in-
creases with decreasing the wave vector Q.
These data can be expressed by a super-
position of two exponential relaxation pro-
cesses as follows:

I(Q, t)/I(Q, 0) = Afast exp(−t/τfast)
+Aslow exp(−t/τslow).

Here Afast and Aslow represent the frac-
tion of the fast and slow components, satis-
fying Afast + Aslow = 1, and τfast and τslow
are the relaxation times of the fast and slow
dynamics, respectively. From a curve fit-
ting analysis, the relaxation times are es-
timated as τfast ∼ 0.1nsec and τslow ≥
10nsec. The slow component becomes
dominant in the low-Q region, and this
process may lead to the anomalous sound
attenuation.
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Fig. 1. Intermediate scattering function I(Q,t)/I(Q,0)
for liquid Te7Se3 at 490C. The solid lines indicate the
fitting curves expressed as a superposition of two
exponential relaxation functions.
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