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Stability Analysis of proton Ignition Beam in a Deuterium-Tritium
Fuel Contaminated by Carbon lon

Hanieh Esmaeilpour, Soheil Khoshbinfar
Physics Department, Faculty of Science, University of Guilan, P.O.Box 1914, Rasht, Iran

Abstract:

In this study, in the framework of cold and hot plasma fluid models, the growth rate of longitudinal
instability in proton beam-DT fuel plasma system with carbon contamination has been studied.
Accordingly, the effect of relative impurity concentration on the position and height of the two-
stream peak is investigated. It is observed that in the cold model, with the relative density of the
proton beam density of 0.1 and with increasing the relative concentration of carbon in the
allowable ignition interval, the instability decreases rapidly. This feature is more noticeable in the
context of the kinetic model. The thermal effects of the igniting plasma, together with the small
fraction of carbon impurities, are expected to contribute to the intensification of the two-stream
peak in the proton beam transport.

Keywords: fast ignition, proton ignition beam, beam-plasma instability, cold model, kinetic
effects
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