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Deterministic synthesis of ZnO nanowires by

steady-state vapor transport deposition

Student: Chin-Chia Kuo Advisor: Prof. Wen-Feng Hsieh

Department of Photonics and Institute of Electro-Optical Engineering

National Chiao Tung University

Abstract

We have successfully demonstrated synthesis ZnO nanowires by steady-state
vapor transport deposition. The.morphology of.ZnO nanostructures would depend
on various grown temperatures-0f, the substrate. . By loading the Zn source after the
substrate has reached the reaction temperature, the buffer layer can be effectively
reduced. XRD and Raman measurements.indicate that the ZnO nanoswires are
made of the single-crystal with wurtzite structure. We also measured the PL spectra
of the nanowires at room and low temperature. At room temperature, it shows that
an intensive emission peak at about 3.27 eV FWHM~110 meV is attributed to the
recombination of free excitons. At low temperature, we have observed
bound-excitons, two-electron satellite, donor-accepter peaks, phonon replicas and
calculated the activation energy for temperature dependence on PL spectra of near

band edge emission that is close to the free excitons binding energy.
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