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Abstract ; In order to provide the theoretical basis for the application of VO, thin films to anti-direc-
tional infrared countermeasures system, the phase transition characteristics of VO, thin films in the
infrared band were characterized by the transmittance modulation depth. At first, VO, epitaxial
mono crystalline thin films were prepared by molecular beam epitaxy( MBE) , and then characterized
by X-ray diffraction( XRD) , atomic force microscope ( AFM). It is found that it has (020) prefer-
ential orientation, high purity VO, in the thin films, the surface of thin films is smooth, uniform and
dense. The near infrared transmittance phase transmittance property is found to be outstanding by
VU-Vis-IR measurement, however, it is less obvious in ultraviolet and visible light. We took an ex-
periment that transmittance variation for mid-infrared from 25 to 70 °C temperature rising and cooling
process based on two groups of VO, prepared for 30 min and 40 min, respectively. The mid-infrared

laser was used in the experiment with 3 459 nm wavelength, 50 ns pulse width, 50 kHz repetition
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frequency, and 0.14 W/cm’ power density. The two temperature hysteresis curves were compared.

It is found that the transmittance modulation depth of mid-infrared of them both can reach over

60% , and the former group is about 4% higher than the latter group in transmittance modulation

depth in mid-infrared. This indicates that the VO, mono crystalline films prepared by the molecular

beam epitaxial method have good mid-infrared transmittance modulation characteristics, and the

modulation depth is related to film thickness. It is further demonstrated that it is feasible to put VO,

thin films into anti-directional infrared countermeasures system.
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Fig. 1  Oxygen source molecular beam epitaxial equipment
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Fig.3 XRD patterns of VO, thin films
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Fig.5 Wavelength-transmittance curve of VO, thin film un-

der VU-Vis-IR spectrophotometer
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Fig. 6 Physical image of mid-infrared laser
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Fig.7 Laser irradiation heating VO, thin film optical path

diagram
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prepared for 30, 40 min by MBE.
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