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SPAM

D. Garzella Permanent Position 30-50 %
O. Gobert Permanent Position 10 %
J. F. Hergott Permanent Position 5 %
P. Monot Permanent Position 5 %
P. Hollander 18 Months (DS1, DS3)
O. Tcherbakoff 18 Months (DS3, DS4)

Femtosecond Laser Servers

LUCA (20 Hz, 2 TW)
UHI 10 (10 Hz, 10 TW) => upgrade 100 

TW
PLFA (1 KHz, 0.2 TW)

Daily Operation up to 10 Beamlines for 
Users

EUROFEL Staff

Up to now, limited R&D 
activity on DS1

And CEP stabilization !
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Diddams MIT 2004
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CEA/DS3
Experimental Strategy

Spectral Interferometry

• High Accuracy (get sub-fringe information~2 fs)
• No sensitivity to pointing fluctuations
• Different spectra (no contrast reduction)
• Analysis of different chirps (different fringe contrast)
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- Laser 1 spectrum
- Laser 2 spectrum
- Both lasers, not phase locked
- Both lasers, phase locked
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http://www.electronics-
cooling.com/html/2003_november_techdata.html

@ 25°C variation de 260 à 263 mW/m.K soit ~ 1%

Paramètre Physique : Illustration (dérive lente)

Variation Pression atmosphérique sur 6 mois à 
Anthony (source : Web)

Pour 100 m parcouru : ~ 200 fs / ∆p 1%



Thermique – Mécanique

Coefficient de dilatation thermique typique pour acier ~ 5.10-6/K°

Optiques séparées de L = 1 m :  ~ 5 µm / K°m ~ 15 fs / K°m

REGEN 20 passages cavité de 4 m : 4 x 20 x 15 fs/K° ~ 1200 fs / K° ~ 1 ps / K°

Pour illustration : Jitter attendu entre sortie oscillateur et fin de chaîne

Thermo-Mécanique (1° / jour) + Pression (2 % ∆p / jour) ~  2 ps = 20 x 100 fs

Paramètre Physique : Illustration (dérive lente) suite…

∆t



CEA/DS3
Synchronization, Jitter and Drift

How really large is the jitter in KHz laser systems ?

•Averaged on different timescales
Pump Laser Stability
Mechanical stability (two amplified beams)
Air Flow dynamics
Non Linear effects in short pulse propagation

What about the drift ?

•Shot to Shot
Pointing
Oscillator and Pump Laser Stability

•Thermal Stability

Main Goal : Systematic Analysis


