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Fig. 1 Sphere in a uniform static electric field
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Fig. 2 Extinction coefficient changes with wavelength at

various temperatures between 25C and 120°C
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Fig. 3 Refractive index changes with wavelength at
various temperatures between 25 C and 120 C

3.6

r P Absorption:

32 —20C
2 28 [ / N -==90C
E=la O = 4 \, f
8z 24l I N Scattering:
§x °F /_/ s 20°C
E g 20F So mreee 90°C
£3 'r
B2 l2F s
SE .of
2z o 08 -
< oab

Ok o 4y -

600 800 1000 1200 1400 1600 1800

Wavelength/nm
H 4 H e VO, 9K R R Ik e S & Ot &

Fig.4 Calculated spectral dependences of the absorption
cross section and scattering cross section of VO,

nanoparticles
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Fig. 5 Extinction coefficient changes with temperature

during heating
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Fig. 7 Calculated extinction cross section depends on the
wavelength of VO, nano-array at room temperature.

The radius of the particle is 50 nm
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and metal phase,respectively
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Infrared Optical Properties of VO, Nano-array

YU Xiao-jing' , LI Yi"'? ,WANG Hai-fang' , HUANG Yi-ze' ,ZHANG Hu',ZHANG Wei' ,ZHU Hui-qun""*
(1 School of Optical-Electrical and Computer Engineering sUniversity of Shanghai for Science and
Technology,Shanghai 200093, China)

(2 Shanghai Key Laboratory of Modern Optical System ,Shanghai 200093 ,China)

(3 Wuyi University , Institute of Thin Films and Nonamaterials, Jiangmen Guangdong 529020,China)

Abstract; The interaction of scattering light between nanoparticles in nano-array is considered in its phase
transition from semiconductor to metal. The mathematical model of vanadium dioxide nanoparticle is
established based on the absorption and scattering properties of small particles,and the property of complex
refractive changing with the various different temperature and wavelength. The results show that the main
contribution to the optical response with wavelength is absorption cross section in the infrared, and the
absorption peak of metal phase is near 980 nm. The change of extinction coefficient is larger in the infrared
region than in the visible region. The study indicated that the extinction cross section of nano-array is
depended on the distance between particles. When the distance between particles increases, the peak
position of extinction cross section appears red-shift and the peak value of extinction cross section
increases. However, when the distance is more than a certain value, the peak will decrease. The vanadium
dioxide nano-array is prepared by magnetic reactive sputtering with the mask of porous alumina. The
measurement results show that the transmittance of nano-array is higher than the transmittance of
vanadium dioxide film.

Key words: Vanadium dioxide; Nanoparticle; Nano-array; Scattering cross section; Absorption cross

section
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