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Multiphysics on the same
single particle:

* Linear

« SHG/SFG

« SPDC

* Photon correlation/Bell
iInequality test experiment

* Near-field

Counts/s
600

Technical specificity: o0 i

* Low noise (<1 count/s) o i

* Long term stability 20 ,/J/
* Multiple wavelength 0 O . - . .
« Computer control Step
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From plasmonic antenna to hybrid structures:

Nonlinear Plasmonic Hybrid
nanocrystal antenna nanostructure

Process:
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Chauvet et al. in preparation 4




A
@ .“uch;g;g;; New simulation tools EEL

"' Alpes institut

2 — Local fields n|

ols

analytica! o

r “| Oil
- r

3 - Induced currents
& Near-fields

4 - Far fields

De Corny et al. ACS photonics 2016
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Second Harmonic Generation :
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* Origin of SHG in plasmonic structures contradicting many claims in
the literature

* Double resonance and mode matched conditions for up to 103 fold
enhancement in hybrid structures

De Corny et al. In preparation
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Photon pair production:

—~ 350 ®oe, | ®
E °°Oo.... 1 ‘ ° $
£ - 0,1
< N
s) < 0,01 ®  Crystal n
GC) e Hybrid (Au) n
< 400 S 1E-3 o
>
o
S o = 1E-4 .
g f/ 1E-5 '
o 450 —— 1E-6 1+
700 750 800 850 20 40 60 80 100
Signal wavelength (nm) Crystal radius (nm)

* First ever simulation of SPDC at the nanoscale
* Up to 10° fold enhancement in hybrid structures
» Photon pair production efficiency/V? comparable to the best source

Laurent et al. ArXiV 2018
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New tooboxes:
* Nanoscale optics plateform
* Hybrid structures fabrication

e Quantum numerical simulation with no
adjustable parameter

New knowledge:
* SHG origin
* Photon pair generation in hybrid structures

New opportunities:
* Up to 103-10° fold enhancement

* Toward entangled state production with
crossed antennas

FEL

institut




