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Fig. 2. PRET of plasmon-exciton Fano interferencel® ) (a) Fano resonance of Au@IR-806; dynamics of the differential transmis-
sions (AI) of (b) Au nanorods and (c) Au@IR-806 at different wavelengths; (d) schematic illustration of PRET in Au@Chl-a;
(e) enhanced photovoltaics by PRET of Au@Chl-a; (f) short-circuit current J,, and open-circuit voltage V., of bare AuNF- and

Au@Chl-sensitized solar cells as a function of Agpg.
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Fig. 3. Enhanced photocatalytic activity of Au@SiO,@Cu,0 by PRET/PIRET® 3 (a) PIRET indicates the energy transfer from
excited plasmon to CuyO, and FRET indicates the energy transfer from excited CuyO to plasmon; (b) SiO, layer is designed to pre-
vent the plasmon-induced hot electron transfer (DET); (c) relative enhancement as a function of excitation wavelength.
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Fig. 4. Antenna/reactor photocatalysts based on near-field coupling: (a) Al-Pd nanodisk heterodimers for hydron dissociation!*);
(b) red solid line is absorption in Pd for AI@A1,05@Pd, black solid line is absorption of isolated Pd on Al,Os, blue solid line is near-
field enhancement in Al,O; layer of Al@AIL,Os, red dashed line is isolated Pd absorption multiplied by field enhancement!?’;
(c) wavelength dependence of HD production on Al@A1,05@Pd and Al@QAL04%; (d) Al@AL,0;@Cu,0 for CO, conversionl”;
(e) local field distribution of Au/MoS,/Aul”; (f) Au/MoS,/Au for hydrogen generation!®.
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Fig. 5. Schottky barrier and Ohmic contact: (a) Plasmon-
induced hot electron injection over the Schottky barrier of
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Fig. 6. Bimetallic photocatalysts composed by plasmonic metal and catalytic metal: (a) Pt-modified Au nanorods for photocatalytic
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Fig. 8. Direct hot electron transfer: (a) Plasmon-induced hot-electron transfer (left), direct metal-to-semiconductor interfacial charge
transfer transition (middle) and plasmon-induced metal-to-semiconductor interfacial charge transfer transition'3!; (b) direct forma-
tion of energetic electron-hole pair by plasmon decay (left) and indirect process by plasmon decay induced hot electron generation

and transfer (right)%,
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Fig. 9. Direct photoexcitation of hybridized states!'*: (a) Indirect photoexcitation hot charge transfer; (b) direct photoexcitation of
intramolecular HOMO-LUMO transition in weakly coupled nanosystem; (c) direct photoexcitation of hybridized state transition in

strongly coupled nanosystem.
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SPECIAL TOPIC—Plasmon-enhanced light-matter interactions

Plasmon resonance energy transfer and research progress in
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Abstract

Plasmon resonance energy transfer refers to the coherent energy transfer via dipole-dipole coupling from
surface plasmons to adjacent exciton nanosystems such as semiconductor quantum dots or dye molecules. The
plasmon resonance energy transfer is a non-radiative plasmon decay pathway, which can also act as an available
channel to extract the plasmon-harvested energy. In addition, hot electron relaxation (non-radiative channel)
and scattering (radiative channel) are also the dissipation pathways of surface plasmon resonances. The
plasmon-harvested energy can be effectively transferred to other nanosystems or converted into other energy
forms through these correlated dissipation pathways. In this paper, the underlying mechanism and dynamics of
the plasmon resonance energy transfer as well as the related energy and charge transfer processes (such as near
field enhancement and coupling, far field scattering, plasmon-induced hot electron transfer) are introduced. The

recent research progress of the plasmon-enhanced photocatalysis by energy and charge transfer is reviewed.

Keywords: surface plasmon, photocatalysis, energy transfer, charge transfer
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