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PG101

Toward lossless infrared optical trapping of small nanoparti-
cles using nonradiative anapole modes

SARRIA, J. J. H.1; OLIVEIRA JUNIOR, O. N.}; SALAZAR, J. R. M.2

jhon.hernandez@ifsc.usp.br

Hnstituto de Fisica de Sdo Carlos - USP

2Instituto Nacional de Telecomunicacdes - INATEL

A major challenge in plasmonic trapping of small nanoparticles is the considerable heating due to the Joule
effect of metallic components. (1) This heating can be avoided with electromagnetic field confinement
in high-refractive-index materials, but nanoparticle trapping is difficult because the electromagnetic fields
are mostly confined inside the dielectric nanostructures. Herein, we present the design of an all-dielectric
platform to capture small dielectric nanoparticles without heating the nanostructure. It consists of a
Si nanodisk engineered to exhibit the second-order anapole mode at the infrared regime (2), where Si
has negligible losses, with a small slot at the center. A strong electromagnetic hotspot is created, thus
allowing to capture nanoparticles as small as 20 nm. The numerical calculations indicate that optical
trapping in these all-dielectric nanostructures only occurs without heating in the infrared, since for visible
wavelengths the heating levels are similar to those in plasmonic nanostructures.

Palavras-chave: Plasmonic trapping. High-refractive-index materials. Electromagnetic hotspot.
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