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We have recently discovered a new regime of relativistic high-order harmonic generation from gas jet 

targets driven by multi-terawatt relativistic-irradiance (>10
18

 W/cm
2
) femtosecond lasers (~30-50 fs) [1] 

and suggested a new model of high harmonics generation by plasma flow catastrophes created by the laser 

pulse. The resulting extremely sharp, structurally stable, oscillating electron spikes coherently emit bright 

x-ray radiation. 

 

In recent experiments with the J-KAREN laser [2] we imaged the source of harmonics with photon 

energies from 60 to 100 eV onto a LiF crystal detector [3], which provides sub-µm resolution. The images 

reveal that the harmonics are emitted from two point-like regions with size smaller than a micron, in 

accordance with the prediction of our relativistic electron spikes model. 
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