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Study of the effective factors on the generation of strong surface magnetic
field in laser-plasma interaction
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Technology Research Institute, AEOI, P.O. Box: 14399-51113, Tehran, Iran
2. Faculty of Nuclear Engineering, Shahid Beheshti University, Tehran-Iran

Abstract:
In the interaction of a high-intensity and relativistic laser pulse with a thin target, a parametric

study of the impact of laser radiation on the generation of strong surface magnetic field were
investigated under the influence of an initial transverse seed magnetic field. It was shown that the
parameters such as laser intensity and wavelength, initial seed magnetic field intensity and target
thickness size influence the magnitude of the generated surface magnetic field. So, the results
showed that the surface magnetic field caused by the cyclotron rotation of hot electrons inside the
target was about 10 times the intensity of the initial magnetic field and in addition it was found
that the optimal values of parameters for the generation of maximum surface magnetic field are:
Ax =3 um, as the target size, the intensity and wavelength of the laser I, ~ 102*W.cm?, 1, =
0.3 wm and the intensity of the initial magnetic field Bgeeq = 1000 T.

Keywords: Laser-plasma interaction, Magnetic field, Surface magnetic field, Laser
intensity and wavelength.
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