Des défauts ponctuels a |'endommagement: études résolues

en temps dans les solides (diélectriques).
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Aim : study the relaxation dynamics in solids
after electronic excitation.
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« microscopic » probe : « macroscopic » probe :
measure emitted particules measure change of optical properties
- electrons - absorption, reflectivity, interferometry
- ions, atoms, molecules, clusters - diffraction (disorder/ phase transition)
- photon
+ highest sensitivity ~ lower sensitivity
= time resolution needs + time resolution by classical
Two pulse excitation pump - probe

——> 1+1 - photon photoemission ——> Interferometric probe of An
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1985 : first two-colour
time-resolved photoemission
in the VUV
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Third harmonic (in Xe) of the third harmonic of a ps-yag laser
to probe surface state relaxation in InP.



our work : LUCA Saclay (B. Carré, H. Merdji,F.Quéré)
and CELIA Bordeaux (A.Belsky, P. Martin)
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I/ photoelectron spectra with HOH

ITI/ measure pump-probe signal = f(1)
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1 to 100 ps

+ good time resolution
- need large pump intensity



Objective for Arc En ciel : observe 2 photons or 1+1 photon excitation in the VUV:

kin. energy

- interesting for dielectrics and metals
- non- linear processes in VUV
- relaxation in case of core level excitation
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photoémission limited by :
spectrum - breakdown

- space charge
unknown : useful
for study of electronic
relaxation in solids with ultrashort Atto. pulses




Probe electronic excitation/relaxation by time resolved interferometry :
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Si0, NaCl

« 1 step » process : 3 steps process :
e-h —» STE e - h = hole trapping (Cl,") —»STE

g

dynamics change with initial carrier density

D

- initial electron energy ?
- excitation of core levels ?

With HOH failed to observe signal :
modification of probe beam needs
« large » density of excited carriers |




ArcEnCiel pdf ——>> | 30 nm, 1.1 mJ, 200fs, 85 ym | =——> BREAKDOWN !

Understand and compare VIS/ VUV interaction mechanisms at high intensity :

800 nm 30 nm
- multiphoton excitation - single photon excitation
- heating of electron in CB by sequence - no heating of electron in CB
of (multi)photon absorption (or very interesting)
- mechanisms: - mechanisms:

- single shot at threshold:
——> coulomb explosion
?2?
- multiple shots or above treshold:
—=> thermal effect

(melting and evaporation)

Possible experiments: - photoelectron and photoions spectroscopy
- measure excited carrier density by :
- interferometric method
- reflectivity measurements...




Conclusion :

Arc En Ciel offers large broadening of experiments due to :
- high intensity

——> - wide tunability range
- laser system synchronised with VUV light

Complementary from HOH source :

——> - best time resolution
- limited intensity and spectral range



New sources of HOH dedicated to the study of solid state recently appeared:
Germany: 2 (+1), Japan:1, Ttaly:1, USA:1, UK:1..
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