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LASER propagation in plasmas up to
the critical density
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PONDEROMOTIVE HOLE-BORING

Ponderomotive force
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Relativistic Intensities (1)
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Relativistic Intensities (2) <2
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Relativistic self-focusing
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Example : for A, =0.815um and n,=10°cm™> = P_=~29 TW

The laser pulse can be self-focused over distances much

larger than the Rayleigh length
W’
/= 0
)LO

where wj is the laser pulse waist at the focus.




LASER propagation in plasmas at
relativistic intensities



Relativistic trasparency

condition for relativistic transparency w > =

Example :

A, =0815um; a<<1l — n_=1.66x10"cm™

U

[=10""Wem™ — a=22, y=155 — n_ =2.6x10"cm™



Magnetically Induced Optical Transparency

Laser light can propagate through an overdense magnetized
plasma as an extraordinary mode provided that:
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and B, is a static magnetic field perpendicular fo the wavevector

and parallel to the oscillating magnetic field
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CONCLUSIONS AND PERSPECTIVES

The propagation of intense laser pulses in plasmas is a main concern in several
applications of the laser-plasma interactions, from ICF to HEP.

During the propagation in the plasma the light beam deeply changes its
parameters, inducing at the same time the relativistic regime of the electron
quivering motion.

These extreme conditions are suitable for the electron acceleration in high field
gradients, opening to the realization of compact secondary sources of radiation

(X-gamma rays ) and particles (ions, e+, ....)
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