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CHIRALITE

Polarisation de la lumiere:
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Molécule chirale + polarisation de
la lumiere circulaire =
spectroscopie de la chiralité
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lonisation des molécules chirales
par le laser polarisé circulairement :

Laser polarise circulairernent émission asymétrique de photoélectrons
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SPECTROSCOPIE DE LA CHIRALITE
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I'énergie nécessaire?

Comment a partir des lasers a disposition, obtenir



GENERATION DE HAUTE HARMONIQUES

Chambre HHG Mise en forme XUV A
Laser 10" W/cm®

Décroissance en ~ ™

Plateau

Signal (log)

=8 o
S s
o o8 6 08 008 00 0
R

Coupure

Energie de Photon
2
Ecoupure — Ip _|_ a > I X A

Laser du CELIA : Yb avec des impulsions de 140 fs
Impulsion trop longue = saturation de l'ionisation

Comment controler la durée de I'impulsion pour maximiser la HHG ?



CREATION D’IMPULSION ULTABREVE

IMPULSION GAUSSIENNE
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CREATION D’IMPULSION ULTABREVE
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Comment mettre en place de I'effet Kerr sur un montage optique?



CELLULE DE POST-COMPRESSION MULTI PASSAGE

Comparaison des spectres avant et apres MPC
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Longueur d'onde (en nm)

Le spectre est élargi de 30nm a 200nm.

Cellule de Herriot . . Ly
L'impulsion est reduite ?

v

Transmission de 97.5 %
Milieu Kerr = Argon

Comment caractériser des impulsions de I'ordre de 20 fs ?




FENETRAGE OPTIQUE RESOLU EN FREQUENCE

FROG

propagation du Miroir en
laser a 1030nm Miroir & coin
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A | - Contributions : calibrations du spectrometre en

Parabole longueurs d’onde et en efficacité de détection,

hors axe alignement sur la ligne XUV.

Laser a
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Comment retrouver une impulsion a partir de ce montage?




ALGORITHMES DE RECONSTRUCTION
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Recent Progress Toward Real-Time Measurement
of Ultrashort Laser Pulses

Daniel J. Kane

{Invited Paper)
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Ptychographie

Abstraci—Frequency-resolved optical gating (FROG) Is a tech-
nigue that produces a spectrogram of an ultrashort aser pulse
optically, While a great deal of information aboul the pulse
can be gleaned from s FROG trace, often It Is desirable to
obtain all of the pulse nformation immediately, in real time,
Quantitative information about the pulse is nol readily obtainable
from s spectrogram without the use of a two-dimensional phise
retrieval algorithm. While current algorithms are quite rabust,
retrieval of all the pulse information can be slow., In this paper, 1
describe a recenily developed FROG irace inversion algorithm
called Principal Component Generalized Projects that I fast,
robast, and can invert FROG traces in real (ime. A femitosecond
uscilloscope based on second-harmonic generation FROG is also
described that uses this new algorithm to rapidly (up to 2.3 Hz)
and continuously displuy the intensity and phase of ulirashori
Liser pulses.

Index Terms— Phase retrieval, pulse messurement, ulirafast
lusers, ulirashort pulses,

. INTRODUCTION
EREQ'.-’ENCT-RESGLVED aptical gating (FROG) is used

real time. from expenmental FROG races. The paper begins
with a brief summary of inversion algorithm development. The
discussion continues with the description of o new inversion
algorithm, called the Principal Component Generalized Projec-
tions Algorithm (PCGPA) [17]. [18]. that is very fast for some
common FROG geometries. Later, [ combine the PCGPA with
data acquisition in a multishot second-harmonic generation
(SHG) FROG [19], [20] device 1o develop a fennozecond
oscilloscope thut demonstrites real-time pulse measurement,
displaying the intensity and phase of the extracted pulse o
rates up W 2.3 He [18].

Il FROG INVERSION ALGORITHMS
The first step in all inversion algonthms is to construct
a spectrogram mathematically that mimics a physical FROG
deviee (see Fig. 1) An input pulse can be represented by the
cquation

E(t) = Re | JI{) exp (iwgt — (1)} n
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Ptychographic reconstruction algorithm for frequency-
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‘.* resolved optical gating: super-resolution and supreme
A
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Frequency-resohed optical gating (FROG) is a very popular technique for complete characterization

of ultrashort laser pulses. in FROG, a reconstruction algosithm retrieves the pulse amplitude and
phase from a measured spectrogram; yet, current FROG reconstruction algorithms require and
exhibit several restricting features that weaken FROG performances. For example, the delay step
must carrespond to the spectral bandwidth measured with a large enough ShR—a conditlon that
limits the temporal resolution of the reconstructed pulse, obscures measurements of weak
broadband pulses, and makes measurements of broadband mid-IR putses hard and slow because
the spectrograms become huge due to the peometrical time-smeartng effect. We develop a new

More Like This ~

Multl-grid paraliel prychographic
algorithm for frequency-resolved
optical gating

33(5) 91179132 {2025)

Pychographic reconstruction
algorithm for frequency resohved
optical gatkng: super-resolution and
extreme robustness: erraturm

Afin de déterminer quel algorithme permet la meilleure reconstruction, on procede a une étude comparative.




ETUDE COMPARATIVE THEORIQUE

Trace simulée Trace retrouvée par PCGPA Trace retrouvée par Ptychographie
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ETUDE COMPARATIVE EXPERIMENTALE

Trace expérimentale pour PCGPA
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APPLICATION DE LA CARACTERISATION

Observation d'une phase quadratique de 150 fs®
= pas assez de miroirs chirpés dans la MPC
Il est nécessaire de rajouter deux miroirs chirpés de -100 fs®en sortie de MPC

Impulsion ayant la plus faible erreur
(FWHM: PCGPA=22.7 fs, Ptycho=24.2 fs)
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APPLICATION DE LA CARACTERISATION

Observation d'une phase quadratique de 150 fs®
= pas assez de miroirs chirpés dans la MPC

Il est nécessaire de rajouter deux miroirs chirpés de -100 fs®en sortie de MPC
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CONCLUSION

e Réalisation d'impulsion ultrabreve permettant la genération d’harmoniques
d’'ordre élevé

e Bonne mise en place du FROG, permettant la caracterisation dimpulsion

ultrabreve

e Algorithmes de reconstructions équivalents, intégrations des deux

algorithmes (ou uniquement de PCGPA en fonction du temps) dans la prise

de mesure

Comparaison des spectres reconstruit et mesuré

[— Spectre reconstruit par PCGPA
s Spectre mesuré
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0.8

0.7

Probleme actuellement rencontreé:
La comparaison des spectres met en évidence la
presence d'impulsion non comprimeée ol
= perte d'énergie pour la HHG 03
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