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Abstract: The GEKKO XII laser system at ILE Osaka University has been upgraded by adding a new short pulse
laser: LFEX laser which is 4 beam system and could deliver a picoseconds pulse with energy up to 5kJ. The GXIlI
and LFEX lasers are synchonized with timing accuracy of 30ps. The focused laser intensity could reach 1021 W/
cm2 on a solid target. The contrast ratio has been improved to 10-7. In order to futher improvement of the contrast
ratio, the plasma mirror has been installed. The main research objectives of this laser system are the fast ignition
and high enegy density science.

The critical issue of the fast ignition has been recognized to be the coupling efficiency of a short pulse laser to a
hot spark. Namely, the ultra-intense short pulse laser plasma interaction (UISP-LPI) and the relativistic electron
transport (RET) are critical for the fast ignition.

In the UISP-LPI, the generated relativistic electron energy is required to be no more than 5MeV, and in the RET,
the diameter of the relativistic electron beam should be less than 50 um. Recently, magnetized fast ignition (MFI)
is proposed for improving the coupling efficiency of a heating laser to a core plasma. In the MFI, the external
magnetic field is applied to reduce the hot electron energy and focus the dense hot electron flux to the core. The
external magnetic field higher than 1 KT is generated by the laser driven coil and it is amplified by the implosion.
The magnetic field at the tip of the cone is expected to reach about 10kT and the laser plasma interaction and the
hot electron transport are modified. As the results of applying the external magnetic field, hot electron energy is
efficiently converted into fast ion for the laser intensity of 1020W/cm2 which will contribute to the core heating
because the nonlinear processes of the Weibel instability change drastically in the magnetized laser plasma and
the collisionless shock ion acceleration becomes effective.

In the presentation, recent theory, simulation and experimental results on the MFI and the high energy density sci-
ence by GXII-LFEX laser system at ILE Osaka University are reviewed and the prospects of the researches will be
discussed.
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