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Study on Photochromism for Transition Metal
Compounds by Using the Optieal Waveguide

See-Woo Lee

Photochromism of films of transition metal compounds using on optical
waveguide was studied.

The sensitivity of color change measurement with the optical waveguide
system was about 800 times higher than that with a conventional absorption
measurement system. The color change of photochromic reaction was strong-
ly enchanced in the presence of a small amount of protie solvent.

The color films were found that is breached by a heating treatment under

oxygen to the films.
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Figure 1. Optical waveguide structure
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Figure 2. Theoretical dependance of relative sensitivity on the thickness of
In;0; fim(n=2.0)
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Figure 3. Theoretical dependence of relative sensitivity on the thickness of
Cds fim(n=2.5)
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Figure 4. Theoretical dependence of relative sensitivity on the thickness of
MoS; fim(n=2.0)
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Table 1. Photochromic behaviour of various thin film in air.

) AODWG*
t(min)

In;0; Cds MoS,
0.48 0.163 0.161 0.111
9,65 0.212 0.172 0.150
0.77 0.273 0.229 0.178
1.00 0.390 0.274 0.217
1.35 0.387 0.278 0.220
1.75 0.375 0.278 0.221
2.26 0.371 0.277 0.221
2.75 0.369 0.277 0.221
4.75 0.358 0.276 0.222

* AODWG Values were obtained from equation of (2)
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Table 2 Relative Sensitivity(log[S/ecm™']) on the optimized films by adding

methanol vapour.

[MeOHJ*(mole/L)| In;03(0.20um**) CdS(0.38um**) MoS,(0.28 yum**)
0.05 3.56 2.7 1.24
0.06 3.67 2.75 1.25
0.07 3.72 2.77 1.25
0.10 3.1 2.77 1.25
0.20 3.70 2.75 1.24
0.25 3.70 2.74 1.24
0.30 3.70 2.74 1.24
0.50 3.24 2.16 0.983

*[MeOH] means the concentration of methanol in N; gas

** The thickness of the films were optimized from figure 2, 3 and 4.
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