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Fig. 1. Process and time scale of heat generation from SPs decaying: (a)—(d) Illustrates the process of heat generation by excitation

of SPs (¢ = 0 s), Landau damping (¢ = 1-100 fs), decaying of hot carriers (¢ = 100 fs—1 ps), and final heat diffusion to surroundings

(t =100 ps-10 ns)??.
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Fig. 2. (a) The gold nanosphere with a diameter of 40 nm; (b) electromagnetic distribution of the gold nanosphere, (c¢) thermal

density distribution of the gold nanosphere; (d) steady-state temperature field distribution of the gold nanosphere (the incident light

wavelength is 525 nm).
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Fig. 3. (a) Thermal distribution of porous and non-porous gold nanoplates constructed by e-beam lithography®; (b), (c) electro-

magnetic distribution and corresponding thermal distribution of gold nanosphere dimers under different polarizations??);

(d) thermal distribution of the tandem silver nanoplates at different excitation wavelengths®’; (e) simulation of thermal distribu-

tion of star-shaped nanostructure®; (), (g) thermal distribution and corresponding electromagnetic distribution of gold nanorod di-

mers!28],
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Fig. 4. (a), (b) Infrared temperature images of gold nanoshells (nanorods), gold nanoshells (nanorods)@graphene oxide (GO), and

gold nanoshells (nanorods)@reduced graphene oxide (RGO) and the temperature-rising rate under different irradiation timel'%;

(c)—(e) gold@silicon multilayer shells structure and their electromagnetic distribution and temperature field distributions!*.
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Fig. 5. (a)—(c) The “shaping” of the nanostructure induced by femtosecond laser, (a) the spectral line width changes and (b),

() the morphology of the gold nanorods remained basically unchanged after shaping®; (d)—(f) “hot spot” self-assembly process and

high-resolution transmission electron microscopy imaging/6?.
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Fig. 7. SPs induced (a) photon-thermal-mechanical process,
(b) photon-thermal-electrical process and (c¢) photon-
thermal-optical process.
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Abstract

Plasmonic nanostructure can efficiently manipulate light on a subwavelength scale, which can break

through the optical diffraction limit and significantly enhance the interaction between light and matter. In the

study of photoelectric devices based on the plasmonic mechanism, the absorption of light in surface plasmons is

usually considered as loss, which needs to be suppressed. However, based on the photothermal effect, the light

absorption of plasmonic nanostructure can be effectively utilized and converted into heat. The research of this

new type of nano-heat source is a hot topic in the field of plasmonics. In this paper, we review the recent

progress of the study of photothermal effects of plasmonic nanostructure, focusing on the physical process of

heating effects, and the methods to control the temperature distribution in both the process of heat generation

and the process of delivery of heat. Finally, the applications of nano-heat source in the fields of nano-fabrication

and broad-spectrum photothermal conversion are also presented.
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