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OVERCOMING THE CRISIS OF PLASMA FLOW IN VACUUM ARC IN A STRONG MAGNETIC FIELD 

I.A. Krinberg

ISU, Irkutsk, Russia, e-mail: krinberg@physdep.isu.ru
As is known a super-sonic plasma flow is emitted from vacuum arc cathode surface at typical value of 
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 is the flow velocity, 
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 is the local value of ionic sound, 
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 is the electron temperature,
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 and 
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are the mass and mean charge of ions. In the presence of a strong axial magnetic field the velocity 
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 decreases slowly with a distance 
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 from cathode surface, bur electron temperature increases as 
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[1]. Thus at certain distance 
[image: image10.wmf]cr

L

 the crisis of plasma flow (i. e. 
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) occurs if the discharge gap length is larger than 
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. In figure the values of a critical length 
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are given. They have been obtained on the basis of model [1] for conditions of the experimental setup [2]: the external magnetic field is proportional to the arc current 
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as 
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=1 mT/A, radius of the cathode (from carbon and titanium) is equal to 3 mm, and  the inter-electrode gap length is 
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35 mm. As can be seen from figure, the crisis of flow is expected at currents 
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Crisis would be overcome by means of transition to a non-steady-state motion or to a limiting flow with 
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. Under such assumption the calculations at 
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 have been performed. Mean ion charge values calculated and observed [2], are presented in a figure. Rather close agreement of model calculations and measurements gives evidence of the limiting flow realization in vacuum arc.
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