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Abstract VO, thin films prepared by vacuum annealing process were irradiated by 10'2/cm® low fluence electron beam with
energy of 0.8 MeV. Before and after irradiation the samples were characterized by XRD UV-VIS and Raman spectroscopy
analyses. Afier electron irradiation the optical response to temperature was increased dramatically the hysteresis extend was
reduced and the phase transition point was not changed obviously. And the transmittance of 370 ~ 900 nm was increased and
absorptivity was decreased. The abnormal change of optical properties at metallic boundary was introduced by low fluence electron.
Obvious change of XRD patterns and vibration peak were observed in samples before and after irradiation by low fluence electron.
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Fig.1 XRD patterns of irradiated and unirradiated

thin films
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Fig.2 Raman spectra of before and after electron
irradiated VO, thin films
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Fig.3 Transmittance curves of irradiated and unirradiated
samples before and after phase transition
a unirradiated thin film

b low fluence electron irradiated thin film
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of before and after electron irradiation samples
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Fig.5 Optical response to temperature at 900 nm of

before and after low fluence electron irradiation samples

VO,
5 900 nm
40 ~70°C VO,
0.3624Abs/min
0.8562Abs/min
0.3998 Abs/min



28

0.8712Abs/min VO,

0.8 MeV
cm’ VO,
X
10.3C
VO,
min 0.8562Abs/min
VO,

2.5 %x 102/

g

15.3C

0.3624Abs/
VO,

1 S. M. Babulanam T. S. Eriksson G. A. Niklasson et al. .

Thermochromatic VO, films for energy-efficient windows. Solar

Energy Materials 1987 16 347 ~ 363

2 A. M. Smith. Optical storage in VO, films. Appl. Phys. Leit.

1973 23 8 437 ~438
3 0. P. Konovalova 1. I.

Shaganov

. Sidorov. Phase

10

12

modulation of middle-IR radiation upon reflection from a VO,
mirror. Journal of Optical Technology 1998 65 4 277 ~279
Jiao Qian Lu Kecehng. Infrared spatial light modulators SLM

applications in missile test. Optoelecironic Technology &

Information 1999 123 16~18 in
Chinese
Songwei Lu Lisong Hou Fuxi Gan. Preparation and optical

properties of phase-change VO, thin films. J. Materials Science
1993 28 8 2169 ~ 2177

Cui Jingzhong Da Daoan Jiang Wanshun. Study of structural
electrical and optical properties of VO, thermochromic thin films.
Acta Physica Sinica 1998 47 3 454 ~460 in
chinese

Mitsuhiro Nagashima Hideo Wada Kunihiro Tanikawa et al. .
The electronic behaviors of oxygen-deficient VO, thin films in low
temperature region. Jpn. J. Appl. Phys. 1998 37 8 4433
~ 4438

Lu Yong Lin Libin Zou Ping et al.. Control the optical and
electrical properties of VO, thin films during preparation process.
Laser Journal 2000 21 5 19~21 in Chinese

Lu Yong Lin Libin Zuo Ping et al.. Variation of structural

optical and electrical properties in VO, thin films induced by
electron irradiation with energy of 1. 7 MeV. Jouenal of
in Chinese

Functional Materials accepted

F. Cardillo Case. Modifications in the phase transition properties
of predeposited VO, films. J. Vac. Sci. Technol. 1984 A2
4 1509 ~ 1512

Florian Banhart. Irradiation effects in carbon nanostructures.
Reports on Progress in Physic 1999 62 8§ 1181 ~ 1221

L. L. Chase. Raman spectrum of
semiconducting and metallic VO,. Phys. Rev. Lett. 1971 27
11 727 ~730

Ramakant Srivastava



