Q)]
2013 2015
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In order to clarify the mechanism of photochromic nano particles work as a
battery, 1 screened particles size and composition directly from plasma CVD reactor by using differential
mobility analyzer. As for the particle size, | do not find particular effects on this phenomenon. On the
other hand, as for the composition, | found dominant composition ratio and determined its crystal
structure by XRD. Then, I calculated using density functional calculations and proposed mechanism.
Electrons are held in the trap levels formed by solid solution of silicon atom into the lattice, and
oxygen defects invite drastic change of ionization potential of a certain nano crystals. These phenomena
are considered to result in forming quantum well and hold electrons stably.
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Table 1 Experimental condition.

E5 2 Torr
HAh 150 W
OJSi(CH3)3]2,(HMDSQ) | 0.1~1sccm
(C2H5)2Zn,(DEZn) 0.1~1 sccm
Ar 100 sccm
0, 20 sccm

VHF Power Unit
(80 MHz)
I

ITO on Matching Box
substrate :
Electrode| ©29as in
Vacuum
/’ pump
Source gas in
Argas in Gate valve

Fig. 1 Plasma chemical vapor deposition system.
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Fig. 2 Photochromic response to UV

radiation.

Fig. 3 EPMA analysis.
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Fig. 5 XRD spectra.
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