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PRESENCE OF CIRCULARLY POLARIZED LIGHT

Spectroscopy & sensing

Circular Dichroism (CD) = ALcp—ARcp
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CIRCULARLY POLARIZED LIGHT EMISSION

Common way: filtering out Chirality transfer from Chiral emitters
photonic structure

Chiral luminophore

Linear M4 =
polarizer waveplate PRB 89, 045316 (2014) PRB 92, 205309 (2015) Adv. Mater. 2020, 32, 1900110
* Full dissymmetry » High dissymmetry factor * Low dissymmetry factor
 Difficult to miniaturize « Expensive and time consuming e Emission in visible range

in fabrication
* Not in visible spectra

Nanopt:
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CHEMICALLY MODIFIED PEROVSKITES

ILCP A IRCP

 Assembled in chiral structures Jium =

. . . Ji I
» Need of chiral reagents to induce chiral assembly Lcp T IRcp
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Adv. Mater. 2018, 30, 1705011 ACS Nano 2019, 13, 3659-3665
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SOFT NANOIMPRINTING LITHOGRAPHY (NIL)
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Master

Nanometric resolution
Large area/highly scalable
Cleanroom free

Reusable components

Nanagpt:
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VERSATILE IN BOTH MATERIALS AND APPLICATIONS

ﬂ Angew. Chem.

ACS Nano
2018, 12,
8531-8539 17750 — 17756
« 50nm Gold nanoparticles: Use of « CsPbBr3 NCs: Lattice mode for
the near fields for SERS amplified spontaneous emission
Quasi-3D PhC - 500 nm
@ 0.8 3.5E+3 %
e 4 - :
_ S, - ,  Adv.Optical
Conti et al. E 21658 g - w Mater.2022,
to be .- %10, 2101324
submitted ‘; iz 3 t |
5 , 2 |
Z 300 500 660 700 800 900 R ORI 8 U g R i ‘ ‘ b
Wavelength (nm) 500 600 700 800
. ~ Wavelength(nm)
« Ag 25nm: use of lattice mode  Enhanced photoluminescence by
for stimulated emission quasi-3D PhC y
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OUR APPROACH

a

¢C A=Cs ® X=Br
| ® B=Pb @ X=I

* PL peak at 640nm
« FWHM ~40nm

Absorbance
PL Intensity (a.u.)

400 600 800 1000
Wavelength (hm)
T R

L =500nm
w = 100nm
A = 600nm
R 5 Ega h=125nm

» CsPbBrll2 cubic nanocrystals .
- qme- 10, il Sive 2D-Chiral self-assembly ;
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OPTICAL DESIGN

 Refractive index 1.6-1.8

 Egap =2eV
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« Uniform monolayer « Small CD in transmittance
e Mixture between NCs and air * Low gammadion height
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OPTICAL DESIGN
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Waveguide and gammadion coupling
* QDs in waveguide layer and gammadion structure

show strong CD

» Related works assign CDPL to Fabry-Perot
interference to waveguiding layer 4

PRL 106, 057402 (2011)
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OPTICAL CHARACTERIZATION SETUP
1 = [ [ axay(|EZf + ).

» 4-fold symmetry - C4 T

» Glass substrate breaks symmetry in z E=Ex > ‘ He Ey W& Ix =Wy

No LP emission
dissymmetry

Py = (5 = I)/(I* + ") = 0,

A4
2D-chiral waveretarder

sample
532nm
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532nm
Nd:YAG
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2D-CHIRAL PHOTONIC STRUCTURES

CsPbBr,l,
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VERSATILE FABRICATION FOR DIFFERENT EMITTERS
CsPbBr,

——RCP
——LCP

—
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Absorbance
PL Intensity (a.u.)
PL intensity (counts)
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« Similar dissymmetry PL factor
» Optical activity intrinsic to the chiral photonic structure
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PHOTOLUMINESCENCE AND EXCITON COUPLING
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Adv.Mater.2018, 30, 1801117
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FUTURE PROSPECTS

Thickness gradients Ag NPs on doped waveguide Structured doped polymer
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SUMMARY

Achiral
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emitters
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2D-chiral
photonic
structure

Asymmetric
emission
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