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Abstract: Thisreview article introduces ultra-high intensity laser driven plasmas for
laboratory astrophysics which is currently getting popular in the scientific
community. Experiments on radiation hydrodynamics in the laser driven gas-jet
target isintroduced. The result may contribute to the interpretation of the
supernova explosion under the radiative cooling condition. A laser created high-
density plasma also nicely contributes to the astrophysics. A femto-second laser
whose pulse width is less than 100 fsisinstantaneously produces a solid density
plasmawhich is sometimes a strongly coupled and Fermi degenerate plasma.
Characterization of such a plasma contributes to the interpretation of physical
processes of interior of the stars and planets. The laboratory experiments make
physical processes themselves clearer with high precision and reproducibility.
Another topic includes ultra-high magnetic fields of more than 10 Mgauss (1000
Tesla) which can be commonly found in stars especialy in the neutron stars and
the white dwarfs. The quantitative estimation of the field strength in starsis not so
easy. The laser driven high magnetic field can also contribute to make diagnostics
much more accurate. Finaly, the authors emphasize that the ultra-high intensity
lasers open new aspects of laser-produced plasmas for laboratory astrophysics.
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