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Terahertz (THz) radiation represents the region in the electromagnetic spectrum between far-infrared and microwave 

radiation and has frequency between 0.1 THz and 10 THz (wavelength varies from 3 mm to 0.03 mm).   

As a pump source the Ti:Sapphire laser system (central wavelength about 790 nm) operating at 1 kHz and delivering 9 

mJ pulses of 35 fs (FWHM) duration was used. THz radiation and prepulse were generated in ambient air with energies of 5.2 

and 1.65 mJ respectively. In the experiment THz radiation was generated by mixing laser and its second harmonic pulses 

(bichromatic pump [1]) and prepulse was generated using fundamental harmonic only. The prepulse was propagated and 

focused in the orthogonal direction with respect to the main beam to generate a plasma filament that intercepted the main beam 

path. 

 

Fig. 1 Interference traces (left) and corresponding THz spectra (right) of generated radiation with (red lines) and without 

preplasma (black lines). Preplasma filament was created by a 10 cm focal length lens and was located in the focal plane of the 

pump beam. Energies of the pump and preplasma pulses were 5.2 and 1.65 mJ, respectively. 

 

Fig. 2. Dependence of the THz power on the position of the preplasma in respect to the main beam axis and relative distance 

along the z coordinate axis. For the clarity the main plasma filament (seen there as a long string) and preplasma (seen as light 

points at both ends) at the two exemplary positions of z=-1 mm and z=30 mm are shown above. 

The THz signal significantly decreases when the precreated plasma is present in the path of the pump beam. In 

addition, the dependence of THz attenuation on the mutual position of two plasma filaments  have been observed (Fig. 2). 

Obtained results of preplasma interaction with THz generating filament could be explained by at least two different 

mechanisms: pump beam diffraction and THz radiation screening induced by preplasma filament  [2].  
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