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A MAGNETIC MICROTRAP FOR PLASMA CONFINEMENT OF PHEMTOSECOND LASER PULSES.

V.S. Lisitsa and A.A. Skovoroda

RRC “Kurchatov Institute”, Moscow, Russia, e-mail: lisitsa@nfi.kiae.ru
Possibilities that are provided by miniature magnetic configurations with magnetic fields of moderate intensities (of order of several Teslas) for phemtosecond laser plasma confinement are under investigation in the present paper. 
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The essence of the approach is an approximation connected with an adiabatic expansion of the electron plasma component resulting with corresponding cooling of electrons. The cooling makes it possible to confine the electrons with the help of magnetic fields small enough provided by constant magnets. The following electrostatic interaction between electrons and ions results in a cooling and confinement of the ions component as well. The magnetic traps involved are very simple and available for most modern "top-table" laser experiments.

Estimations of confinement times and neutrons yields in experiments of such kind are performed. It is shown that the neutron yield can be increased markedly by the application of miniature magnetic traps.

The construction of the magnetic micro-trap making it possible to increase a neutron output seems to be (as it follows from the calculations above) very simple and cheap. All mentioned above makes it possible to look more closer for an efficiency of the experiments on a magnetic confinement of laser plasmas with applications of micro-traps with constant magnets. The scheme of a magnetic trap with constant magnet as well as magnetic field distribution are presented on the figure.

Unbounded magnet with a width d, height h and a slit d1. The arrow point the magnetization direction. The distribution of the magnetic field along Y axis at x=0 in the magnet (d=1cm, h=2 cm) with a slit d1=0.01 cm is shown. The field is normalized to the value 0.6T.
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