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l. Introduction

l.a. Towards new 3D photonic structures

Lithography technique

&>

Femtosecond laser
writing

Nanometric but 2D

3D assembling of
2D or 3D structures

Rilll et al., Nature Materials, 2008

3D but diffraction limited

Local development
of architectures in a
photosensitive support

e Evolution to nano-scale
structures with multi-scale
3D architectures

* New elementary optical
bricks at smaller dimensions
- new shapes

e 3D architectures with
versatile DLW with
multi-functionalities
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W Clusters Development

Photographic Film Glass Femto-photo- Photosensitive Glass
luminescent: FPL

Stookey, Ind. Eng. Chem., 1949
Doisneau, Mathématiques, 1941

P205 /Zn0O / Ag20/Ga



SLYIM

short Iasers applications
& materi




SLYM

short lasers: applications
& materials

Clef: absorption
non-linéaire du laser

femtoseconde
Principe de structuration 3D
CB CB
ho
’ hw,
VB VB

Dépot d’energie dans un semi conducteur suite a une absorption linéaire
gauche et non-linéaire a droite



Photo-ionization (multiphoton absorption
and/or tunneling ionization) (afterl fs)

Avalanche ionization (after50 £s)

Thermalization of the electrons (after100
fs)

Energy transfer electrons — lattice (afterl ps)

Thermodynamic processes
(thermal diffusion, fusion and/or
explosion) (after 10 ps)

Photochemical processes (chemical reactions
and/or phase transitions) (after 1 ns)

] 1 ps 1 ns 1 us Time



SLNM

h nlasers applicatio

Fluence

Travaux de

Kasansky, /
Corkum,Nolte,

Scheffer, Royon.. 1 um

Modification d’indice ~ Modification d’indice =~ Micro-explosion

homogene anisotrope
|Guide d’onde Polariseur Stockage

La structuration dépend fortement de la fluence ( J/cm?)



SLPWM

short lasers: applications
& materials

Measured at 1.5 um

n,/M, g0
Photo
expansion Sulfide, {
After Selenide L| 100 Chalcogenide
irradiation '
Tellurite
Oxide | 10
d® jons (T, Nb*, W*) in silicate, borute, phasphate matrices
. 1 Silicates, borates, phosphates
Les grandes familles de ‘
verre et I’échelle des _— dc[ Fluoride
non- linéarités o




V)

)

Caractéristiques de l'inscription directe
laser

La photo-excitation

Effets d’accumulation, diffusion, thermo-
¢lastiques

Propriétés non-linéaire second ordre

Post Traitement thermique




11.2. DLW setup

Duration 390fs @1030nm

NA: 0.2 1.3
En: 0400 n)
Inline
Frep : 0210 Mhz CCD viewing
Camera
Imaging
) lens
L
Femtosecond AOM SLM
laser
Polarization
High repetition rate Pulse} cnergy, controller
repetition rate
and/or number of
pulses adjustments Microscope
objective
Sam P I € Inoven Translation
(ZO@C - 400°C) ’ stages

White light or
UV illumination

SHG

Royon et al., Adv. Mat. THG
DOI 10.1002/adma.201002413 (2010).

(3D motion)



