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Fig.1 The radial profiles of electron density solid curves and
electrostatic field of charge-separation dotted curves
a r.,=40and b r,=30. The other

parameters are ag = 2 Zn; =0.01 and r, =100

for different r,
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Abstract  The propagation characteristics of ultrashort high-power laser pulses through low
density plasmas is analyzed by considering relativistic effects. The expresssions of refractive index
electron density electrostatic field and the dimension of electron cavity are derived. For laser
power exceeding the dritical power of self-guiding self-guiding occurs and laser beam oscillates
along the propagation direction. For the laser power exceeding the critical power P ~2.5 TW
of the electron cavitation electron cavity occurs. The expression of the electron cavity dimension is
presented. With the laser power increasing cavity dimensions are almost independent to the laser
power which implies that the electron cavity prevents the further focusing of the laser pulses.
Key words  relativity ultrashort laser pulse low density plasmas self-guiding electron cavity



