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m Spectroscopie d’absorption transitoire femtoseconde
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m Multi-timescale Transient absorption spectroscopy

ADASOPS : Arbitrary Detuning Asynchronous Optical samnlinn
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m Multi-timescale Visible Transient absorption spectroscopy
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E. Balanikas et al., Revealing photochemical processes using multiple-timescale multiple-probing visible transient
absorption spectroscopy with two independent femtosecond amplifiers, 2026, https://hal.science/hal-05565471
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m Spectroscopie d’absorption transitoire multi-échelle femto-milliseconde

PROGRAMME ULTRAFAST project
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m Spectroscopie d’absorption transitoire multiscale Visible et MIR

C. Livache, Laboratoire de Physique de la Matiere Condensée

Wan-Ki Bae at SKKU (Korea) + Post Doc Korea

Philippe Guyot-Sionnest from the University of Chicago (Professeur Invité 2 mois)
Visible and infrared optical gain in quantum dots: 9 days

Multi-time scale experiments allow to explore all the
regimes in QDs, from extreme high energy

a L N multiexciton processes to slow single-exciton physics
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m Spectroscopie d’absorption transitoire multiscale Visible 125 kHz

CdSe/ZnSeZnS QDs emitting at 590 nm, excited at 420 nm, power depence studies

Single exciton lifetime 9.1 ns
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On-Demand Charged States in Quantum Dot-Zn0O Nanoparticle
Assemblies toward Sub-Excitonic Optical Gain

Hyeonjun Lee *; Amira Gharbi; Benjamin Shu; Clément Marchat; Alessandro Rotondi; Sejong_Min;

Mehdi Mouissat; Thierry Gacoin; Michel Sliwa; Donghyo Hahm; Clément Livache *

+ Author & Article Information
ACS Nano (2026) 20 (36): 25041-25052.
https://doi.org/10.1021/acshano.6¢c11137  Article history &
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m Spectroscopie d’absorption transitoire multiscale Visible 125 kHz

Iris Sanchez, Benoit Colasson, U. Paris Cité, Laboratoire de Chimie et Biochimie Pharmacologiques et Toxicologiques, 9 days
Enhanced Emission and Stability of Copper(l)-Bisphenanthroline Complexes via Encapsulation in a Self-Assembled Hexameric
Resorcinarene Host

Cu(l) dimethylphenanthroline

complex in dichloromethane
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m Spectroscopie d’absorption transitoire multiscale Visible 125 kHz

Differential absorbance AA /1073
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T(ps) | Ta(ps) | t(ps) | ta(ns)
Cu(dipp)2(PFs) 0.11 0.45 9.3 115
CU(dipp)z(PFs)@ls 0.197 7.3 473
Cu(dpp)2(PFe) 0.12 1.37 9.8 118
Cu(dpp)2(PFs)@16 0.2 1.10 11.4 248
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step & no influence on ISC

Increase the lifetime of triplet state (protection from
dioxygen and exciplex quenching with solvent)
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Ultrafast Magnetisation Dynamics

Ultrafast Molecular Photochemistry

OUH ine Femtosecond transient absorption &
fluorescence

“Beam time” projects since march 2024

Conclusions
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Ufast Photo-Chemistry: Trans. Absorption

Pump laser pulses / Sub-picosecond photo—isomerisation\
(|) Tisa 400 or 800nm, <10f$, 1 kHz W|th Vibr. Coherences

(ll) tunea ble OPA 280nm to NIR, 60'80f$, 5kHZ M. Gueye et al., Nat. Comm. (2018)

D. Pooler et al., Chem. Sci. (2021)
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*White-light continuum 300-1500 nm; sensitivity AOD,,;,
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Ufast Photo-Chemistry: Fsec Fluorescence

Special feature: Broadband operation — full spectra

. coll. N. Ernsting (HU Berlin)
Recent improvements:
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The benefit of combining TAS & fluorescence

Excited state dynamics leading to photoisomerisation of molecular rotors
M. Seinfeld, T. Le Baher, C. Andrau & C. Monnereau (ENS Lyon) et al.

Exp. Period: 11 —22/11/2024, 10 jours

2 papers : PCCP (2026) 28, 8937-8948 & J. Mat. Chem. B (2026) in press
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The benefit of combining TAS & fluorescence

Excited state dynamics leading to photoisomerisation of molecular rotors
M. Seinfeld, T. Le Baher, C. Andrau & C. Monnereau (ENS Lyon) et al.

Exp. Period: 11 —22/11/2024, 10 jours

2 papers : PCCP (2026) 28, 8937-8948 & J. Mat. Chem. B (2026) in press
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8 +1 projects since March 2024
71 days out of 100 possible

ELEXIC: Elucidation of fluorescence quenching by azoic photochromes in Accueil:
organic nanoparticles

Porteur: E. Ishow (CEISAM Nantes), PhD: F. Zizzi
Period: 6 —17/01/2025 & 12-16/01/2026 15 days

A
O O —1.0 ©
. 108 3 .
- w4 o . tos 2  New molecular designs & Photochem:
a "NCHoﬁ a F %104 8
F F L 02 §
A _g_i ~  Thermopolymerisation (C. Monari, Mulhouse)
B ore 300 400 500 600 700 800 Fe(ll) complexes (Y. Canac, Toulouse)
A P = A(nm) - Molecular rotors (B. Schmaltz, Tours)
IS | s El. transfer (M. Ha-Thi, Saclay)

Di-cationic xanthones (N. Ferré, Marseille)
BDZ v nanopartioules MOFs & COFs (F. Odobel, Nantes)
(x % mol) NiO Photocathodes (SYNFLUX-LUMICALS)
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Conclusions

PF & Moonshots boost femto spec at IPCMS

Protocol for Hosting & Training of teams is
established

Some set-ups are unique in France

User facility relatively well known FR%)RE\\\\U/// DE RECHERC
. . i /\ //
Moonshots and other LUMA projects will use LUMIERE MATI

~ 50 % beam time
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Transient Magneto Optics (TMO): Kerr effect VIS

]_ électrons, spins, [

Dynamics of phase transition: ferro €<= paramagnetic
transition metal €< - isolator (Verwey)

Laser source: TiSa 10kHz, 25 fs, 1Tm) @ 800nm, few pJ @ 400 nm, OPA: 500-750
nm

Sample environment: Cryostat “He free” 3K-350K, Electroma yitrafast dynamics of nitig
Detection : Pump-probe in Kerr or Faraday configuration in a Fe;0, film ac y5|erie. halte@ipcms.unistra.fr
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Transient Magneto-Optics: Kerr Effect HHG-XUV

Element-selective : Ni, Fe, ... probe ultrafast spin transitions

Pump: TiSa, 1kHz, 25 fs, 8m) @ 800nm Probe: High harmonics 20-

70 eV, Sample: 300

r
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Role of intersublattice exchange interaction in ultrafast
longitudinal and transverse magnetization dynamics in
permalloy. Maghraoui et al PRB 107, 134424 (2023)

@S Mmarie.barthelemy@ipcms.unistra.fr L 10—
HHprobe 1T jean.besbas@ipcms.unistra.fr 5 12? ‘ﬁ‘%&%}mw
: i > = -u.c 0 w10
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0.4 Y-l 0 100 200 300 400 500
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IR ~. y*
e delay (fs)

Transverse MIOKE geometry. Inset: reflected XUV spectra of a 10nm thick
Ni,oFeg, film for 2 orientations of magnetic field in the plane of the
sample.

Time resolved MOKE signals integrated over harmonics h35
and h43 corresponding respectively to M edge of Fe (red ) and
Ni (blue).
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Investissements vague 2
Améliorations - Nouveaux développements/installations

A) Microscopie magnéto-optique,
pompe-sonde sous microscope confocale et basses T

|

Wavelength (nm)

At (ps)
G. Piland & E.M. Grumstrup, JPC-A (2019)

Moonshot TORNADO: Dynamique électronique dans des hétérostructures de
Van der Waals a base de TMD twistés

Expression d’intérét: T. Jaouen et J.-C. Le Breton, IPR Rennes & S. Beaulieu
CELIA Bordeaux

Pertinent pour PEPR SPIN
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