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Localized Surface Plasmon Resonance (LSPR)

-> Collective oscillation of the electronic cloud
- Far field observation : extinction / scattering measurements

depends on:
* Size
* shape

* environment
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medium (air, water and water + glycerol)

Rye et al., Nanoscale (2018) 10, 16094-16101

Congres Général de la SFP - 2019



What happens in the case of
a chiral environment or chiral nano-objects ?

Chirality : geometrical property

- Optically : circular dichroism CD =

* Geometrically chiral NP
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Spatial Modulation Spectroscopy
a transmission spectrophotometer for individual nanoparticles
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SMS set-up with polarization control:
double modulation

polarizer polarizer

white lamp
detector o O
flI f, monochromator
N PEM
Lock-in 1 Lock-in 2
f =50 000Hz f, =140Hz pyF— W

Photoelastic modulator (PEM) : periodic
modulation of the light polarization
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From optical theorem to Jones formalism
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Measurement M = (A1 0) .

detector 2analyzer sample  pey polarizer

C] @ @ incoming light
Eou= (4 (M) (PEM)(P) Epc

> 1= |Eull?

the collected intensity depends on the nano-object anisotropy parameters

* 0 : orientation of the eigenvector basis
* Dichroism: Aa = a; — a,
* Birefringence : Ak = k{ — k-

several measurements for different orientations of the analyzer
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Proof of principle

100 nm

* Ao = o — a, : linear dichroism

Dimers of gold nanospheres

expectations
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Linear anisotropy

Ao & Ak
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Linear anisotropy Chiral assembly

CHIRALITY
Chiral molecules
in polymers
_I I_
| Detection of
CD up to 10*
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Chiral nanostructures
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Chiral objects : Gammadions

Lithographied lattice of gold gammadions
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Chiral assembly
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Chiral assembly

Chiral objects : Gammadions
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Chiral assembly

Chiral objects : « One »
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Conclusion & perspectives

e Demonstration of a new technique to probe individual anisotropic NPs

® Chiro plasmonic lattices and finite element method simulations

® Circular dichroism of various single nano-objects

e Investigation of the coupling between a
single NP and chiral molecules
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