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[Abstract] As an efficient, localized and highly controllable nanometer heat source, Aunanorods are increasingly
applied in photothermal therapy of tumors. To investigate the mechanism of heat generation and heat transfer of Au
nanorods at micro scale and the effect of particle coupling on photothermal effect. In this paper, COMSOL software
based on finite element was used to establish a three-dimensional model of photothermal coupling of Au nanorods.
The influences of arrangement and particle spacing on the optical properties and photothermal response of the
nanorods are analyazed by numerical simulation. The results show that the coupling strength between the particles
decreases exponentially with the increase of the distance, which can be described by the plasma scale equation within
a certain distance. Under the exposure of the resonance wavelength of the monomer, the aggregation of particles
affects the effect of photothermal therapy. Within the scope of particle coupling, the higher the dispersion. the
better the heating effect of the system. This study model and conclusions can provide reference and guidance for the

mechanism of heat production of gold nanorods and the photothermal treatment of tumors.
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Fig. 2 Absorption spectra of goldnanorods

with different spacing in E-E mode
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