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Optical Chirality
in the Stacked
3D Nanoring/Split Ring
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Outline

® 3D Chiral Stacked Ring/Split Ring
® Mueller Matrix for Chiral Effect

® Optical Chirality in the 3D Nanostructure
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3D Chiral Stacked Ring/Split Ring

~

CONFIGURATIONAL CONSTITUTIONAL

Chiral : Mirror Image # Itself \Wavelength

Our Purpose:
Chiral Effect in Visible and NIR
Future: Magnetism + Chirality

M. Hentschel, et al, Nano Lett. 12, 2542.
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3D Chiral Stacked Ring/Split Ring
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3D Chiral Stacked Ring/Split Ring

Hole-mask
Colloidal Lithography
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3D Chiral Stacked Ring/Split Ring
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Mueller Matrix for Chiral Effect

In-plane Isotropy
Non-chiral

Optical Anisotropy
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Optical Anisotropy
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Mueller Matrix for Chiral Effect

t t txy i tyx t te., + ¢
G o) = (7, )
“Optical Anisotropy” toy =3 (txy + tyz)
Chiral effect ¢, = %(txy — tyx)

How to obtain???
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Mueller Matrix for Chiral Effect

Jones Matrix Mueller Matrix
( Cxx tsy + ta)
tsy — ta tyy

My, =HIm [(t;;x - t;y)tsy) —Im ((t;;x + t;y)ta)

My =| Im ((t;;x — t;y)tsy) —Im ((t;';x + t;y)ta)
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Mueller Matrix for Chiral Effect

My, = —Im ((t;;x — t;y)tsy) —Im ((t;;x + t;y)ta)

CD:
My = Im((tex — tyy)tsy ) = Im | (Exx + tyy )t
Circular Dichroism * (6 = 85y)ty) = I (22 + 55)tc)

[ $

- Icp — 1
Iycp + Igcp My, + M, =-2Im ((t;x + t;y)ta) Lcp — Rcp

Iycp + Igcp

M,; = Re ((txx — tyy)t;y) + Re ((txx + tyy)t;)

Ms, = Re ((txx - tyy)t;‘y) — Re ((txx + tyy)t;;)

£

Mys — May = 2Re ((tex + tyy)t2)

Optical Activity

NanoSpain
Con é(«‘ 2017 March 07-10, 2017 — San Sebastian (Spain) FCSIC IEM£




Chiral Effects in the 3D Nanostructure
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Chiral Effects in the 3D Nanostructure
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Magnetism + Chirality ?
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Magnetism + Chirality ?
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Conclusions

3D Chiral _|_ Mueller Matrix
Stacked Ring/Split Ring
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