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The research is devoted to examination of dissipation mechanisms of laser pulse energy in waveguide walls. The problem is considered in the context of the laser wakefield acceleration scheme in which narrow waveguide is proposed as a tool for overcoming driver diffraction [1].

The interaction of the powerful high frequency laser radiation with a material of the waveguide walls is investigated. In the case when the laser frequency is much greater then the collision frequency and the amplitude of the electron quiver velocity in the laser field exeeds the thermal velocity, electron-ion collisions are greatly suppressed as compared with electron-electron collisions. For nonrelativistic oscillation velocities, it is possible to describe the wall electrons using the shifted Maxwellian distribution function. The area of parameters for which the electron viscosity becomes the main dissipation mechanism is found. In this area, the energy losses are small enough to provide a long damping length of the laser pulse which greatly exeeds the diffraction length. In the context of kinetic theory the expression for the dissipation power due to electron-electron collisions and the estimate for damping length are obtained.

For some parameters of lasers and walls, the growth of the parametric instability becomes important. It can result in a strong limitation on the laser pulse length. The efficiency of using narrow waveguides in the LWFA is considered.
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