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Cylindrical macroporous silica inverse opal structures
coassembled by sol-gel assembly method”

Li Xia  Guo Wen-Hua"?!  Lii Zhi-Juan"  Xing Jin-Hua?  Wang Ming??

1) (Jiangsu Laboratory of Advanced Functional Materials, Department of Opto-Electronic Engineering, Changshu Institute of
Technology, Changshu 215500, China)
2) (Key Laboratory on Opto-Electronic Technology of Jiangsu Province, School of Physics and Technology, Nanjing Normal
University, Nanjing 210097, China)

( Received 18 August 2013; revised manuscript received 15 September 2013 )

Abstract
Cylindrical macroporous silica structures are fabricated on the surfaces of glass capillary with different diameters by
a sol-gel cooperative assembly method. The cylindrical inverse opals are characterized by scanning electron microscope,
showing that the (111)-like plane of face-centered-cubic (fcc) structure is parallel to the surface of the cylindrical capillary.
Transmission spectra demonstrate typical photonic band gaps (PBGs) of about 40% in the direction of [111] lattice
orientation, which accords well with the result from the Bragg formula. The excellent optical properties not only affirm
the success of sol-gel coassembled macroporous silica inverse opals on cylindrical substrates, but also introduce PBG

materials to meet the requirements of the practical applications of optical communication, optical switching and sensors.

Keywords: sol-gel method, cylindrical capillary, porous structure film, photonic band gap
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