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Fig. 1. Schematic diagram of nanometer “hot spot” system: (a) Qua51 one-dimensional structures, such as carbon nanocones and

truncated carbon nanocones; (b) two-dimensional structures, such as graphene disks; (c¢) three-dimensional cross-sectional view of

the structure.
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Fig. 2. Dependence of temperature gradient distribution and thermal conductivity on normalized radius of “hot spot” graphene disk!
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change the size of the system.
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Abstract

The graded thermal conductivity in nanoscale “hot spot” system is a new phenomenon in nanoscale heat
conduction. It is found that the thermal conductivity is no longer uniform, and the thermal conductivity
gradually increases from the inside to the outside in the radial direction, which no longer obeys Fourier’s law of
thermal conductivity. An in-depth understanding of the mechanism of the graded thermal conductivity can
provide a theoretical basis for solving engineering problems such as heat dissipation of nanochip. This paper
first reviews the new phenomenon of heat conduction recently discovered in nanosystem, then, focuses on the
graded thermal conductivity in the “hot spot” system, and expounds the variation law of the graded thermal
conductivity in different dimensional systems. According to the changes of atomic vibration mode and phonon
scattering, the physical mechanism of the graded thermal conductivity is explained. Finally, the new challenges
and opportunities brought by the graded thermal conductivity characteristics of nano “hot spot” to the heat

dissipation of nanodevices are summarized, and the future research in this direction is also prospected.

Keywords: phonon engineering, micro-nanoscale thermal conduction, nanochip thermal management, nano

“hot spots”, graded thermal conductivity
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