Attosecond pulse trains from long laser-gas interaction targets
C.P. Hauri 1 , K. Varjú 2 , T.Ruchon 2 , E. Gustafsson 2 , A. L'Huillier 2 , R. Lopez-Martens'
'Laboratoire d'Optique Appliquée, Ecole
Polytechnique-ENSTA-CNRS,
F-91761 Palaiseau Cedex, France
Phone: +33 169 319733,
email:hauri@ensta.fr
2
Department of Physics, Lund University, 221 00 Lund, Sweden
Many experiments in attosecond physics require high X U V photon flux as well as a clean
attosecond pulse train (APT) temporal structure. Temporal characterization of high-order harmonic generation (HHG) in long interaction targets is thus of high interest. HHG being a very
inefficient process, a large effort has been made to increase the amount of X U V photons emitted
per infrared laser pulse. Besides quasi phase-matching in a modulated c a p i l l a r y ' , loose
driving laser focusing conditions and subsequent self-channeling have shown to significantly
increase the conversion efficiency 2 . We characterized the temporal structure of APTs generated
during the self-channeling of an intense IR driving laser pulse. Our first results indicate,
however, that the temporal structure of the A P T generated during the HHG process might be
affected by quantum path interference and spectral phase distortion due to the self-channeling
process itself. In particular, our measurements show that the relative spectral phase between
consecutive harmonics can strongly vary depending on the target length and the position of
the laser focus with respect to the target. In general for short gas targets, no clean A P T structure
can be expected since the individual attosecond pulses carry significant chirp. For longer
targets, however, we observe a flattening of the harmonic spectral phase, resulting in neartransform-limited attosecond pulse trains. A complete analysis of the process is complex and
involves detailed knowledge of the spatial and temporal evolution of the self-channeling driver
laser pulse throughout the gas target.
1. 2. R. Bartels et a!., Nature 406, 164 (2000).
2. H.T. Kim et al., Appl. Phys. B. 78, 863 (2004).
3. H. G. Muller et al., Appl. Phys. B 74, S17 (2002).

HU1100173

szeged

115

