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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 related
to the relaxation between the metallic and
non-metallic states in the liquid, and it is
interesting to study the space- and time-
structure of the mesoscale fluctuations.

In the present work, we studied the static
and dynamic structure of meso-scale fluc-
tuations in liquid Te-Se mixtures near the
metal-nonmetal transition by using Neu-
tron Spin-Echo (NSE) and Small Angle
Neutron Scattering (SANS) techniques.

The closed and open circles in Fig.1
show the intermediate scattering func-
tion I(Q, t)/I(Q, 0) of Te7Se3 sample in
a quartz cell observed at Q =0.046A−1

and 0.064A−1, respectively, at 490oC. These
data indicate that there exists a relaxation
process in the nsec region. In addition,
from the SANS measurement, we observed
a strong peak at Q ∼ 0.2A−1 for the liq-
uid Te-Se mixtures for the first time. This
peak may be related to the meso-scale fluc-
tuations in the M-NM transition region.

References
[1] M. Yao and H. Endo, J. Non-Cryst.
Solids 205-207 (1996) 85, and references
therein.

[2] M. Yao, N. Itokawa, H. Kohno, Y. Ka-
jihara and Y. Hiejima, J. Phys.: Condens.
Matter 12 (2000) 7323

0 2 4 6 8
0

0.2

0.4

0.6

Q=0.046A−1

Q=0.064A−1

tF [nsec]

I(
Q

,t)
/I(

Q
,0

)

Te7Se3 + quartz cell  490oC

Fig. 1. Intermediate scattering function I(Q,t)/I(Q,0)
for liquid Te7Se3 in a quartz cell at 490C. The solid
lines indicate the fitting curves.
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