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The excitation of a terahertz (THz) surface mode is considered under the action of two waves of 

p-polarized laser radiation with close frequencies (1, 2) on a plasma slab, when laser fields 

propagate towards each other along its boundary [1]. The boundary value problem for two-

frequency p-polarized laser radiation is solved, and the spatial distribution of the laser field in the 

plasma slab is found. It is shown that when laser radiation is incident at the angle of total reflection, 

when the condition sin
2
=Re(0) is satisfied, the noticeable enhancement of the p-polarized laser 

field occurs in the plasma slab with the near-critical electron concentration, where (0) is the 

dielectric constant plasma, 0=(1+2)/2,  - angle of incidence. The ponderomotive potential at 

the difference frequency is calculated and it is shown that the strongest ponderomotive effect occurs 

when laser radiation is incident on the slab of near-critical plasma at the angle of total reflection, the 

value of which is determined by the frequency of electron-ion collisions.  

The problem of excitation of THz fields in a plasma under the action of ponderomotive forces of 

laser radiation at a difference frequency is considered, and it is shown that their spatiotemporal 

distribution in the plasma slab is determined by the values of the ponderomotive potential at the 

boundaries of the slab. It is shown that when laser radiation is incident at the angle of total 

reflection, only the symmetric mode of the plasma layer is excited. It has been established that if the 

frequency difference of the laser fields coincides with the eigenfrequency of the symmetric mode of 

the plasma slab, then its resonant excitation occurs and, as a consequence, a significant increase in 

the electromagnetic fields of the THz mode. The Poynting vector of the THz mode of the plasma 

slab is calculated and the dependence of its absolute value on the angle of incidence of laser 

radiation and the thickness of the slab is studied. It is shown that the THz energy flux density is 

maximum when two-frequency p-polarized laser radiation is incident on a slab of near-critical 

plasma with a thickness comparable to the laser wavelength (fig. 1) under resonance conditions, 

when the difference in laser frequencies 0=1-2 coincides with the eigenfrequency of the 

plasma mode slab. It is shown that the energy flux density of the THz mode of the plasma slab 

under conditions of its resonant excitation can significantly exceed the intensity of laser radiation. 

Fig. 1. The energy flux density of the THz mode as the function of the plasma slab thickness d, 

0 is the wavelength of laser radiation. 
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