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Soft x-ray lasers (SXRLs) produce the highest energy coherent ultrashort wavelength pulses available 
from compact sources. Their large number of photons per pulse enables for example single shot imaging 
of nano-scale objects and the interferometric diagnostics of bright dense plasmas that are outside the 
reach of optical lasers.  However, until recently, their average power was limited by the low repetition 
rate of the high energy optical pump lasers used to drive them, and by low pumping efficiency. We have 
overcome this limitation by developing a diode-pumped, picosecond Yb:YAG CPA driver laser that 
generates 1 J pulses  of picosecond duration at 500 Hz repetition rate [1].  This new pump lasers 
combined with efficient plasma heating techniques enables the operation of SXRLs at four orders of 
magnitude higher repetition rate than the first plasma-based collisional SXRLs. Laser operation at 100 
Hz repetition rate generated an average power 0.2 mW at 18.9 nm (Ni-like Mo), and an average power 
of 0.1 mW at λ=13.9 nm (Ni-like Ag) [2]. We will discuss recent results that include the initial 
demonstration of a compact table-top SXRL operating at a repetition rate of 400 Hz and prospects for 
operation at 1 kHz repetition rate. We will also discuss progress towards extending gain-saturated  
repetitively operated SXRLs to sub 8 nm wavelengths and beyond.  

 

 

Fig 1.  Efficient diode laser pumping of Yb:YAG solid state laser amplifiers generates high energy picosecond duration laser 
pulses that used to heat solid targets, creating the plasma conditions for soft x-ray laser amplification. 
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