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In a previous paperl} we have reported a reversible change in optical
properties, transmission and refractive index, observed in the Se-based
glass. As a continuation of the work we describe here some interesting
features concerning the reversible effect.

Sample Preparation. All the samples investigated were thin films deposited

on transparent glass plates by anrf sputtering. The sample composition here
reported is 4096 As, 25 % Se, 259k S, and 10 9% Ge, which was chosen as a
representative from our preliminary study.

Heating Effect. As has been reported, heating causes the absorption edge
shift to shorter wavelengths. Amount of the shift depends on the tempera-
ture reached by the sample. This shift occurs rapidly. However, once the
sample was heated up to a high temperature Tl( < Tg), succeeding heating
of the sample at a lower temperature T2 does not cause any more signi-
ficant shift of the edge. This implies that the state of material establi-
shed by heating is determined only by the highest temperature the material
was brought to.

Absorption Edge. The absorption constant is expressed well by the equation

» in the region of large o ,

o = Ay - E )%y, (1)

where Ego is the optical gap and A is a constante). Figure 1 shows the
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ductivity of the heated sample is smaller than that of the irradiated sam-
ple, constancy of A means AE becomes smaller upon heating.

Irradiation Effect. Accompanying the above-mentioned edge shift, the ref-

ractive index is also changed when the sample is heated or irradiated. We
measured the index change by employing a holographic technique; a beam from
a Kr laser was divided into two beams, which were shed on the sample to
form interference fringe. It is recorded in the sample as a grating. Light
from a He-Ne laser(6328 R) is used to monitor the formation of the grating
during irradiation. Figure 2 shows growing behavior of the index change, an
y as a function of the exposure time. The stronger is the irradiation pow-
er, the larger is the growing rate. The behavior of anis approximately
expressed as

an&(l - ¢ By, (2)
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Fi%,z_ AVL v hiwe Summary. Our measurements
indicate that the change
in the optical properties in our system of glass is explained by the rigid
variation of the optical gap. How this is interpreted from a viewpoint of
the change of atomic structure of the material requires further investi-

gation.

1. T.Igo and Y.Toyoshima, J.Non-Crystalline Solids 11(1973) 304.
2. See, for example, Mott-Davis, " Electronic Processes in Non-Crystalline
Materials ", Clarendon Press, 1971.

3. Born and Wolf, " Principles of Optics ", Pergamon Press,L964.

-80=



