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Fields in a beam-plasma system in a magnetic field
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High-current electron beams are generated in an external magnetic field in vacuum behave as a diamagnetic and force the magnetic field out of its volumes in radial direction [1]. Under the condition of conservation of magnetic flux the magnetic field inside of the beam decreases but can not change a sign.  In a coaxial non equipotential vacuum system it is possible to reverse the sign of the magnetic field or to increase it in comparison with the external one [2, 3]. In a beam-plasma systems embedded in a magnetic field another state of the beam can be realized with increased to the axis of the system total magnetic field [4]. Radial focusing of the beam is ensured by electrostatic field of an ion pivot and self azimuthal magnetic field of the beam. Plasma electrons are forced out from this region by beam electrons. For the case of homogeneous external magnetic field it results in many times increasing of magnetic field as compared with external one inside small near axis region. If the external magnetic field changes in longitudinal direction then the value of magnetic field from the region of beam injection is transferred along near axis region of the system. It looks like as a “magnetic needle”. Different beam-plasma systems were considered by means of computer simulation. Computer simulation was performed using electromagnetic PIC code KARAT [5]. The work is supported by the RFBR under grant 09-02-00715.
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