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In-situ Growth and Photoluminescence of the Patterned Conelike ZnO
Nanobelts through Thermal Oxidation
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Abstract: The patterned zinc film was fabricated by the photolithography. The patterned conelike ZnO nanobelts
arrays have been in-situ growing on the surface of the patterned zinc film at 700 °C in O, atmosphere for 10 min.
The control over the growth position of the nanobelts was achieved. The conelike ZnO nanobelts growing on the
zinc film were single crystalline with the wurtzite structure, and have lengths of 1~4 pm. The width of the
conelike nanobelts on the bottom and the tip are 300 ~700 nm and 100 ~300 nm, respectively. A possible
mechanism was also proposed to account for the formation of the conelike ZnO nanobelts. A weak UV emission at
395 nm and an intense green-blue emission peak at 510 nm were observed from the conelike ZnO nanobelts
growing on the zinc film. The 395 and 510 nm emissions are assigned to the free excition emission from the band
gap of ZnO, and recombination of electrons in ionized oxygen vacancies on the surface with photoexcited holes in

the valence band, respectively.
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