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Plasmonic toroidal response at optical frequencies

3

AR

\

feEade © ZeF @t
PO .

BT E BN R AR > HITERZE M EHE - MERNVEE  —RYEE
f A B AR AR B R E T B A AE FHRVEE R - (B2 > RE AR T EEmELSMNEF
FEHAMAEEREE > PIANERIPAE - PSR SR EEY T WE  ERETEAEER
PRI R B v SR P FE KA SR RE RIAE AT 58 5 TP A W B 3R - BRI 0 7% o Al R B
ARSI - NS R HRAE 7> T N A (F e B L EA —E 2l > ZR3RPAE
LS Z2BS H A B SRS - BB ET AT 7 R A TEGETHIER - 3l
A Dlaseat th A BRI AR S 5 S Y ER TP JE R AR - BRI RE R A R EE R B ARV ER TP 4
TEYVE BA KRR E R - IR R R R R R R S B /F F AR L RE B AR &1
HIEBERES - 5940 |MPIEESREAE SR NEERGHE > SRR THERR
FEBLBIRE R AT AR oy E R S SR T AR Y DB -

WG - R - BRIPAE - RMEHE T - S8 - Ot IR - HIRHIRES

Abstract...

Toroidal shapes are often found in bio-molecules, viruses and proteins, but only recently it was
proved experimentally that toroidal structures can support exotic high-frequency electromagnetic
excitations that are neither electric or magnetic multipoles. Such excitations, known as toroidal
moments, could be playing an important role in inter-molecular interaction and directive energy
transfer on the molecular level, but are weekly coupled to free space and are difficult to observe.
Whether or not the toroidal dipoles will resonate at higher frequencies remains to be answered, since
Joule loss of metals is higher at optical frequencies.

mKeywords: Metamaterials, Toroidal multipoles, Surface plasmons, Plasmonics, Optical resonators,
Split-ring resonators
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