%48 % sy FmF AR
2019 4 8 A SURFACE TECHNOLOGY - 151 -

ZHAMRENREHBIE KA
EFEHMTHIRSFEHAR

n
FIKEE, FILK
(mM=ke BER L2526z, FRE8 M 719000)

W E: B FRZGNTREAREHOFE THRERFLF T, ik &t 7T — ﬂ"ﬁF] = YAkt
B RE K LEHM, AN 2RIk (LCP) fots B MK (RCP) 4EA T, it Comsol %432
Y5 A8, & /‘#ﬁi’%ﬁlm%fﬁ}? SRR F MR G TR, RBCRAS> ARG RE., HTRF
B Z R A REMG TR FHNE, HETERTHRETF, £ EEHEE PRI LKA 925 nm F=
985 nm ﬂf]ﬂ’ﬁﬁ%F]ﬁ%%%é‘%%ﬁi@%%«%im L3k (LSPR) X, %84 A M 023 3] 60°8F, Mok
BRI E QP EABIE L, Saedh ) 4500, Z R E A ABRRGLFEW, LRHREFRRAAT
K 0.6, MmAERRE G ERBEX THE T REGE =GR, L8 LSPR X AT JUM AR A IR IR 9 IR Hik
Fe T iAYEM, KRF TSR EEM T R oy B R AR RGR AL, BFRER T AR AT F RS A
KLEMPAERE | AR AR Z AR R ARG B A SRR B,

KB REAKRGEH; RBFEHTHRER; ABNELE; T4 &k

FESES: 04335 XEEARIRED: A XEHS: 1001-3660(2019)08-0151-05

DOI: 10.16490/j.cnki.issn.1001-3660.2019.08.020

Properties of Localized Surface Plasmon Resonance in
Three-dimensional Six-blade Windmill Nanostructure
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ABSTRACT: The work aims to study plasmonics characters and optical chirality of three-dimensional (3D) six-blade windmill
nanostructure. The 3D windmill nanostructure with adjustable lift-up angle was designed. The transmission, surface current
distribution and magnetic field intensity were numerically analyzed by commercial FEM package (Comsol multiphysics) under
the normally incident left- (LCP) and right- circularly polarized (RCP) light. To obtain the optical chirality of this 3D windmill
nanostructure, asymmetry g-factor was calculated. Two distinct coupling LSPR (Localized Surface Plasmon Resonance) modes
with wavelength of 925 nm and 985 nm were observed in the transmission. By increasing lift-up angle from 0° to 60°, internal
and external modes exchanged the locations. When lift-up angle was equal to 45°, the 3D windmills showed much stronger

optical activity, and the maximum asymmetry g-factor was of 0.6, showing best circular dichroism effect under different
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resonance modes. LSPR modes have strong dependence and regulation performance on geometrical parameters. The optical

chirality is very sensitive to lift-up angle of windmill blade. The results can provide reference for designing novel chiral optical

nanostructures, and may provide new ideas in applications of the interactions between photons and electrons.
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Fig.1 Geometric shape of 3-dimensional windmill nanostructure
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Fig.3 Transmission of 3-dimensional (6=60°) windmill

nanostructure under left circularly polarized and
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Fig.5 Transmission and magnetic field for windmill
nanostructure with different lift-up angles
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