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Fig. 1. Experimental setup.
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Fig. 2. (a) The time order of the heating laser, trigger
laser, and the magnetic field pulse; (b) the position of

time zero.
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Fig. 3. (color online) The temporal evolution of the plasma self-luminescence images in an external magnetic

field. The white dot lines show the position of the target. The black dot line in 20 ns image indicates the

hemisphere approximation for the plasma region. The white line in 50 ns image shows the position of the

slit of the spectrometer.
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Fig. 4. (color online) The result of interferometry diagnostic at 20 ns: (a) fringe image; (b) phase image.
The color bar ¢, = phase x 1000.
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Fig. 5. (color online) (a) The spectra of the plasma
self-luminescence at 180 pm before the target (30 ns
and 50 ns); (b) the fitting results of the continuous
spectrum by using FLYCHK code, the horizontal axis
displays the spectral range from 400 nm to 800 nm,
the shaded area is the wavelength range of the self-

luminescence images (532 nm 4 30 nm).
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Abstract
The nanosecond laser produced plasma expansion in an external transverse magnetic field is explored by using
optical imaging of plasma self-luminescence, optical spectrum and optical interferometry techniques. The plasma displays
bifurcation and focusing phenomena in a transverse magnetic field, which is different from the scenarios without external
magnetic field significantly. We set up a simplified magnetohydrodynamics model according to the feature of experimental
parameters. The theoretical results of the temporal evolutions of the plasma density and the temperature are in good
agreement with the experimental results, which confirms the important role of the magnetic diffusion in the plasma

evolution.

Keywords: magnetic laser plasma, imaging of plasma self-luminescence, optical spectral diagnosis,

optical interferometry
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