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Fig. 2 The relationship between transmission andarea {raction
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Fig. 3

Temperature dependent electrical resistivity and

resistance of the silver nanowire and the

bulk silver
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Fig. 4 Schematic diagram cross section of the single metallic

nanowire thermal conductivity measurement device
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Fig. 5 The thermal conductivity # of the Ni-NW (solid

circles), the calculated ki and the k,, Copen

circles) , Inset the thermal conductivity £ (T) of

the pure bulk Ni
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Fig. 7 The electrodes and the suspended silver nanowire

(a)schematic diagram of the electrodes and the suspended silver nanowire (top view); (b) SEM picture of the electrodes
and the suspended silver nanowire (top view) ; (¢) schematic diagram of the electrodes and the suspended silver nanowire
(side view) ; (d) SEM picture of the electrodes and the suspended silver nanowire (side view); (e) AFM image of silver
nanowires dispersed on a glass substrate for roughness measurement; (f)finely scanned AFM image of a selected 160X 160
nm® area indicated in (e)by a square, the cross-section profiles along the x and y directions are shown on the top and right

sides of the contour plot respectively
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Fig. 8 HAADF STEM image([ 110] direction is AgNWs growth direction)
(a) HAADF STEM micrograph showing AgNWs with the rare case of kinks; (b) HAADF STEM image showing a residual

diffraction contrast due to the presence of a twin boundary along the growth direction of an AgNW
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Research progress of metallic nanowires and their thermal transport

LIU Miaomiao, DONG Hua, LIN Huan,KOU Aijing

School o f Environmental and Municipal Engineering ,Qingdao University of Technology ,Qingdao 266033, China

Abstract: The special one-dimensional scale, interface and surface structure of metallic nanowires make

them have quantum size effects, surface effects and macroscopic quantum tunneling effects. For example:

Au, Ag, Cu, Pt, Ni, Al and other metallic nanowires have been widely used in the fields of biomedicine,

surface plasmons, catalytic reactions, solar cells, LED, smart glass and other fields. In this paper, the

optical, electrical and catalytic properties of metal nanowires are briefly described, focusing on the

measurement of thermal transport and interfacial scattering of metal nanowires in recent years. Finally,

the development trend and application prospect of mental nanowires in scientific research and material

application are prospected.

Key words: metallic nanowires; phonon-electron transport;thermal conductivity;interface scattering.



