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" . Multiple Laser pulses
" . Resonant laser-plasma accelerator
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Abstract

In this research, Electron acceleration in both of the plasma beat wave and wake field
accelerators was investigated. In the plasma beat wave acceleration, interaction of the two
laser pulses with the frequency difference of w, with the plasma was studied using the
electron momentum and Maxwell equations. This leads to a new equation governing x, a
new variable which is proportional to the electric potential. Then the equation was solved
and the quantity x, normalized electric field and n/n. were plotted versus w,7. The results
showed that the named variables have an increasing trend with the laser intensity up to the
saturation time. It is also concluded that the saturation time is postponed with the frequency
detuning from resonance and as a result, the electric field and n/n. increase. Our results
also show that the relative density profile (n/n.) is spiked with increasing laser intensity.
In the plasma wake field accelerator section, the equations of plasma electric potential and
laser pulse vector potential were derived using Maxwell and Poisson Equations. Then the
equations were solved and the normalized electric potential, z-component of the electric
field and n/n. — ) were plotted versus position. The results showed that, the normalized
electric potential and the z-component of the electric field have increasing trend with the
laser intensity. It is notable that the relative density profile (n/n. — V) has the same

increasing trend as well as a steepening behavior.

Key words: Accelerator, Wake field, Beat wave, Laser, Plasma
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