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Experimental setup
LASER: 794 nm – 150fs @76MHz 

300 mW

Detection: PM – photon counter 
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ScatteringScattering geometryWhat is SHG?

Harmonic frequency collected
perpendicular to the incident beam

Two photons at the fundamental 
frequency are converted in one 
photon at the harmonic frequency.
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SHG from a single gold nanoparticle
Vertically polarized SHG intensity
from zone 3 as a fonction of .

Vertically polarized SHG intensity
from zone 1 as a fonction of .

Similar to the graph obtained for neat gelatin
Vertically polarized SHG intensity from a single nanoparticle as a fonction of .

Quadripolar source as expected

Gelatin signal is rejected by substraction:
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FEM calculationSignal zone 1 –Signal zone 2

Absorbance spectrum

Dipolar term
Transparent at both fundamental and
second harmonic wavelengths

Hyper Rayleigh Scattering from gold nanoparticles 150 nm

Vertically polarized HRS   
intensity as a fonction of .     

Ensemble measurement in solution Average on size and shape distribution

Quadripolar source

SH emission spectrum

SH signal, not two-photon fluorescence
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Optical properties of the gelatin matrix
Vertically polarized SHG intensity as a 
fonction of the input polarization angle 
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3D imaging of 150 nm gold nanoparticles
dispersed in 3D homogeneous gelatin matrix

The sample scan is carried out perpendicularly to the incident beam direction
collecting the SHG signal at   =45°,Step: 1μm and Time: 8s/pixel

1. No nanoparticle 2. a single gold nanoparticle
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Spectrum emission The SH signal from zone 1 is more 
intense than the one from zone 3. The
increase in SHG intensity coresponds
to a single nanoparticle with

as expected
(see J. Duboiset and al.) 

The multi-excited luminescence comes
from the gelatin matrix

Counts distribution of the first map

The SH signal intensity is a function of
the distance of the nanoparticle from
the beam waist along the beam
propagating direction.
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