
 

 

 

 

 

 

 

 

 

 

High repetition rate optical parametric chirped pulse amplifier 
(OPCPA) source for high field physics applications  
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The majority of high field physics experiments have been performed so far with Ti:Sa laser systems that are able to deliver 
short (<30 fs) energetic pulses (few mJ) at repetition rate limited to a few kHz, corresponding to average powers below 10 W. 
However, there is currently considerable technological and research effort towards emerging laser systems that are scalable 
to higher average powers, and typically operate at much higher repetition rate (>100 kHz) and lower energy per pulse. The 
OPCPA architecture allows translating the central wavelength to the SWIR (1 μm - 2.5 μm) and MIR (> 2.5 μm) domains. These 
high repetition rate systems are of great interest for a number of applications such as high harmonic generation (HHG), 
coincidence detection of ionization fragments, and photoemission spectroscopy.  

 

We have developed such a source, pumped by an ytterberbium-doped fiber amplifier, and delivering simultaneously 50 fs 
20 μJ pulses at 1.55 μm and 70 fs 10 μJ pulses at 3.1 μm at the repetition rate of 125 kHz. This source was used to perform both 
HHG in solids using the 3.1 μm beam and HHG in gases using the 1.55 μm beam. In the figure, we show the XUV intensity 
distribution in the spatio-spectral domain and corresponding spectrum obtained in argon. The tight focusing geometry 
required by the modest pulse energy to perform HHG, together with the long driving wavelength, induce spatio-spectral 
structures that are currently being investigated.  

This work has been performed in collaboration with the companies Fastlite and Amplitude Systemes and co-funded by the 
FUI STAR program. 
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