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Abstract

Photoinduced anisotropy (PIA) in amorphous As,S,
(a-As,S;) thin film, deposited by vacuum evaporation,
is investigated. PIA is induced by linearly polarized
Ar* laser beam (A=514.5nm) and probed by weak
Ar? Jaser (A=514.5nm) and He-Ne laser (\=632.8nm)
beam through the crossed analyzer. Keeping pump
beam intensity constantly, rotation of pump beam
polarization direction induces reorientation phenomina
of anisotropic axis. Introducing directional factor into
simplified 3-level system, which is used to analyze
photodarkening phenomina, an analytical expression of
PIA is derived. Temporal behavior of PIA and its
reorientation phenomina are investigated and compared
with theory. In the exprement pump beam intensity
is 100mW/cm? and thickness of a-As;S, thin film is
3um. In those condition, time constant of photoinduced
anisotropy obtained by method of least square curve
fitting is 4.0x10%sec’!. The time constant of PIA we
obtained is larger than that of photodarkening, 2.8x10
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Fig.1 Configuration of anisotropic unit axis and
pump beam polarization. Ky, Ky are ab
sorption cross-section for long axis and for

short axis of anisotropic unit, respectively.
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Fig.2 Simplified three level system with directional
transition rate.
W, W’ :optical pumping rate
A, A :non-radiative transition rate

A":thermal transition rate
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Fig.3 Configuration of anisotropic unit axis and
absorption cocfficient parallel to pump beam
polarization direction and perpendicular to it.
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Fig.4 Polarization configuration of photoinduced
anisotropy measurment.
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Fig.5 Polarization configuration in the reorientation

measurment of photoinduced anisotropy.
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Fig.6 Experimental setup for measurment
of photoinduced anisotropy in
a-As,S; thin film
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Fig.7 Photoinduced anisotropic signal

Signal intensity(arb. unit)

\m %} chint recoder 2
%ml reconder 1

Signal intensity(arb. unit)

-165-

probed by (a)Ar* laser(x=514.5nm)
(b) He-Ne laser(\ = 632.8nm)

theory

— — — expericzent

time(sec)

Fig.8 Photoinduced anisotropic signal from
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probed by Ar* laser
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Fig.9  Photodarkening behavior during

reorientation process
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Fig.10 Reorientation (6,=90°)
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Fig.12 Reorientation (8,=45°)
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Fig.13 Reorientation (8,=15°



