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in the new solid-state detector with the data obtained using the conventional apparatus, the team 
was able to characterize the performance of their new glass-based set-up, so that it can now be 
used as a reliable phase detector for few-cycle femtosecond laser pulses. The new instrument 
enormously simplifies measurements in the domain of ultrafast physical processes, because one 
can dispense with the use of cumbersome vacuum chambers. Moreover, in its practical application 
the technique is much more straightforward than the methods available for the mapping of 
waveforms hitherto. 

If the precise waveform of the femtosecond laser pulse is known, it becomes possible to 
reproducibly generate stable trains of ultrashort attosecond light flashes, each one a thousand times 
shorter than the pulse used to induce them. The composition of the attosecond flashes is in turn 
highly dependent on the exact shape of the femtosecond pulses. Attosecond flashes can be used to 
“photograph” the motions of electrons in atoms or molecules. In order to obtain high-resolution 
images, the length of the flashes must be tuned to take account of the material one wants to 
investigate. 

Highly sensitive and reliable measurements of physical processes at the level of the microcosmos 
with the aid of single attosecond light flashes of known shape should become easier to perform 
because, thanks to the new glass-based phase detector, the source of the energy to drive them – 
the waveform of the laser pulses – can now be controlled much more easily than before. 

 
Thorsten Naeser 

 

 

Figure 1: A mode-locked laser at the Max-Planck-Institute of Quantum Optics emits flashes of light 
that last for a few femtoseconds. A new glass-based phase detector now enables simpler and more 
precise control of their waveforms. (Graphic: Thorsten Naeser) 
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