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Research progress in field emission properties and
controllable preparation of one-dimensional W nano-materials

WANG Chao, HE Yue-hui, PENG Chao-qun, WANG Shi-liang, LIU Xin-li

(State Key Laboratory of Powder Metallurgy, Central South University, Changsha 410083, China)

Abstract: The one-dimensional W nano-material is a new type of field emission materials with excellent field emission
properties. The basic principles and performance evaluation criteria of field emission were introduced. Six synthetic
methods of the one-dimensional W nano-materials were discussed, namely vapor deposition method, electron
beam induced deposition method, etching method, sputtering method, self-catalytic method and template method. The
impact factors on the field emission properties of different preparation methods were analyzed. It is pointed out that the
electric field enhancement factor is the primary impact factor on the field emission properties of the one-dimensional W

nano-materials, and design and manufacture of one-dimensional W nano-materials devices with reliable structure,

excellent field emission performance, high yield and long life will be the focus of the future research.
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Fig. 2 Schematic diagrams of proposed growth process of hexagonal W whiskers
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