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Attosecond light pulses (1 as = 19"18 s) can nowadays be produced by high-harmonic generation (HHG) in 
the Extreme Ultraviolet (EUV) [1], In this spectral range, optical systems are much more difficult to design 
than in the visible range, partly because of the absorption of materials. Several techniques were proposed to 
overcome the problem of attosecond pulse control after the high harmonic source, for example by using filters 
[2], plasmas or gas mediums [3], Multilayer aperiodic chirped mirrors, which efficiently reflect EUV radiation, 
were recently proposed in order to manipulate [4] such pulses. But the possibility of phase control over large 
spectral bandwidth has not yet been demonstrated. 

We designed and manufactured three plane multilayer mirrors with optimized reflectivity and controlled spectral 
phase in the 35-55 eV range near 45° incidence. Their reflectivity was characterized on the Elettra Synchrotron 
and their spectral phase, on an attosecond pulse source at CEA SPAM, providing a full characterization of their 
spectral response. We report on the characterization of these mirrors and show how they affect the temporal 
profile of the attosecond pulses. Such pulses provided by the HHG process are intrinsically chirped. We 
demonstrate that they can be recompressed using our designed multilayer aperiodic mirrors. 

Until now attosecond pulse manipulation was restricted to some shaping functions mainly determined by the 
material of the used optical elements. In this presentation we also propose a more flexible way to shape the 
pulses giving relatively high intensities. A combination of two mirrors may provide us with an active attosecond 
pulse-shaper. It allows the realization of some simple functions as a tunable pulse compression, or the shaping 
of a single, double or multiple sub-100 as pulses, the properties of which can be set by simply turning the pulse-
shaper. 
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The strong interaction of a molecule with a laser field frees by tunnel ionization an attosecond electron wave 
packet that probes its bound state half a laser cycle later as it re-collides with the core. Rich information on 
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