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Abstract: In recent decades, one-dimensional (1D) zinc oxide (Zn0O) nanomaterials have attracted widespread
attention and interest due to their unique optical and electrical properties, demonstrating extraordinary performance
in various optoelectronic fields such as light emission, detection, sensing, and catalysis. 1D core-shell
nanostructures not only enable surface modification and the integration of functional materials, but also possess
optical characteristics for radial localization and axial transport, as well as electrical characteristics for directional
carrier transport. This results in a rich array of physical and chemical properties, playing an important role in the
research and development of performance optimization and functional expansion for optoelectronic devices. This
article introduces the controllable preparation of 1D ZnO nanowire arrays and the precise fabrication of core-shell
structures, the research progress on the photoluminescence and electroluminescence characteristics, as well as the
current status of functional applications in optoelectronic detectors, solar cells, photoelectrochemical catalysis, and
optoelectronic sensing. Finally, the article summarizes and prospects the development potential and challenges faced

by 1D ZnO core-shell nanostructure devices.
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Fig.1 Electron microscope images of one-dimensional ZnO vertical nanoarrays grown by different methods: (a) CVD'""; (b)

Electron beam lithography template-assisted method'"”!

(d) Nanosphere lithography template-assisted method™™';
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Fig.2  Morphology characterization images of one-dimensional ZnO core-shell structure accurately constructed by different meth-

ods. (a) ZnO/AIN constructed by magnetron sputtering™"

; (b) Zn0/Ga,0; prepared by magnetron sputtering®’ ; (c¢)

Zn0/ZnMgO core-shell quantum well heterostructures grown by MOCVD™*
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Fig.3 (a) Photoluminescence and time-resolved photoluminescence spectra of ZnO/AIN core-shell structure and pure ZnO
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(b) I-V characteristic curves of p-NiO/n-ZnO core-shell pressure sensor under different load conditions™*”.(¢) The com-

parison of photocurrent between ZnO/CdTe/Bi core-shell array and ZnO ,Zn0/CdTe"*".
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