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Abstract

New 50 fs 12 TW laser system was installed at the NERL, University of Tokyo in 1999. One application of our laser
system is the electron and helium ion beam generation in the plasma wave excited by the laser plasma interaction. The
plasma wave is supposed to be excited up to the wavebreaking limit. Two-dimensional numerical simulation using PIC
code showed the generation of 12 fs (at FWHM) 25 MeV electrons from the background plasma electrons. The r.m.s.
emmitance was about 2.8T mm mrad and the total accelerated charge was more than 1 nC. A preliminary experiment
on focusing 1.1 TW laser pulses on a helium gas jet in air produced hundreds keV electrons. More precise calculations
and experiments are underway. The helium ion beams are also going to be generated and analyzed.
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Fig. 1: The generation of 12 fs (FWHM), 25 MeV
electrons from the background plasma electrons by
numerical simulation using PIC code
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Fig. 2: Schematic diagram of Laser-Plasma Linac at
NERL, Univ. of Tokyo

Fig. 3: Image of electrons emitted from plasma when
laser of 1.1TW was focused on helium gas jet of
pressure 10° psi by Imaging plate

Fig. 4: An image taken in air for the plasma by
CCD camera
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Fig. 5: Experimental setup of Cu ion
measurement from laser-plasma of Cu target.

Fig. 6: Cu ion emitted from Cu plasma when laser
of 5.5 TW was focused on Cu target by CR39.
There are some etch pits engraved by Cu ion.

Fig. 7: The enlarged photo of Fig. 6. The size of
a each etch pit was estimated at 10~20 Y m.



