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A fraction of the laser output (90-140 µJ) at 1064 nm is focused into a 120 mm thick CaF2 rod in order to 
exceed the SC threshold. To reduce the pump intensity, which is around three orders of magnitude higher than the 
intensity spectral distribution of the generated SC, a custom designed notch filter (DF) has been used. 

Тhe SC spectrum changes from bluish to reddish by changing the pump waist position along the crystal axis 
from the output to the input surface of the crystal, respectively. The blue type of the spectrum with three pronounced 
peaks around 400 nm (the most outstanding one), 500 nm and 700 nm are observed for pump beam waist positioned 
within 30-55 mm from the output crystal surface (the black curve in fig.2b, zw=55mm). When the pump-beam waist 
position lies between 65 mm and 90 mm, the SC is brighter, more stable and only one broad peak around 500 nm is 
present in the SC spectrum (Fig. 2a and the red curve in fig. 2b), zw=85mm). In the case of positioning the pump 
waist around the crystal input surface, a broad peak at 700 nm dominates the SC spectrum (the blue curve in fig.2b, 
zw=105mm). However, if the pump waist is closer to the crystal entrance, damages of the entrance surface are 
possible.  
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Fig. 2: SC spectra obtained using picosecond pulses at 1064 nm, 7 ps-pulse duration: a) SC spectrum for pump waist 

position in the CaF2 crystal zW=85mm, similar SC is observed at zW(65÷90) mm; b) dependence of the spectrum on the 
pump waist position in the CaF2 crystal.  

The UV-extension part of the SC spectrum reaches 360 nm for pump pulses at  1064 nm. When a SHG at 532 
nm is used, the UV part of the SC spectrum extends down to 330-340 nm. The SC generation input energy threshold 
as well as optimum pulse energy for a stable operation are reduced to 30 and 36 µJ, respectively, for the same pump 
beam waist diameter.  

In summary, we have observed a SC spectrum and investigated its stability dependence on the position of the 
pump beam waist along the CaF2 crystal length. Stable UV-extended SC spectrum down to 330 nm has been 
obtained using ps-pulses from a diode-pumped Nd:YVO4 laser. 
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