Optical Chirality in the Stacked 3D Ring-Split Ring Nanostructure
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Abstract

Nanaostructures with plasmon enhanced chiral properties have drawn intense interest in the last years
due to the potential applications in the detection and even asymmetric synthesis and catalysis of chiral
molecules [1]. In the current work we propose experimentally a novel 3-dimensional (3D) nanostructure
based on the stacked ring-split ring with an additional dot on top (Figure 1) [2], which performs a sound
optical chiral effect in the wavelength range from visible to near infrared.

Hole-mask colloidal ligthography (HCL) method is chosen to realize the considered nanostructures over
cm” [3]. Meanwhile, the top dot can be easily located along the perimeter of the structure (left in Figure 1),
which actually controls the chirality and handness of the nanostructure. Furthermore, with this method it
is possible to insert a ferromagnetic Co dot below the gap, which makes it possible to explore the
intertwined magneto-optical and chiral effects or to control the chiral property with magnetic field [4].
Representative AFM images of two structures with complementary handnesses are shown in the middle.
Optical characterization is performed by measuring the Mueller Matrix elements of the nanostructures to
discriminate the chiral effect from the co-existing optical anisotropy [4]. As an example, we present in
Figure 1 the chiral optical responses of two complementary structures.
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Figure 1: Left: sketches of the proposed 3D nanostructures. The position of the top dot can be controlled in order to tune
the chirality of the structure (blue arrows). Middle: representative AFM images of two structures with complementary
handnesses. Right: complementary spectra representing the chiral optical responses obtained from the Mueller Matrix

elements.
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