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A kinetic theory for quiescent and weakly turbulent plasma in 
nearly-adiabatic fields '" 

J . L. WYATI 

Aerojet~General Corporation, San Ramon , Calirornia. U.S.A. 

~ Kl~ET[C theory ha~ beet~ develop.ed base? upon appro~riate perturbation expansions for the action 
IIlvanants and the admbatlc dynamiC equations or non-unlrorm plasmas in external magnetic fields with 
li tt le or no symmetry. The effects or selr-consistent potentials, collisions, weak turbu lcncc, and wcak 
non-adiabaticities in the con taining field are included in this descri ption . The predictions of an analyt 
ica! theo ry fo r the non-ad iabatic tra nsition probabilities arc compared with the resul ts of numerical 
integration of the cxact and adiabatic equations of motion in a four-bar mirror-cusp geometry. 
Various forms of this quas i-adiabat ic kinetic hierarchy arc applicable to the invest igation of equil ibria, 
stability, and non-linear wave and plasmoid dynamics in the appropriate ra nges of field and plasma 
pnramctcrs. Thc present description is par ticularly useful under conditions of interest for lh(.;rmo
nuelc~r containment expcriments in which the zero-order motion of single ions is confmed to a bounded 
region of space by a complete set of exact or adiabatic invariants. 

'" Presented by the author. 
Work sponsored by Aerospace Research Laboratory. Office of Aerospace Rcsearch, United 

States Air Force. 

The influence of the axial heat losses upon the temperature of a stationary 
hydrogen discharge in a strong axial magnetic field * 

G. ZANKL 

Inst itut flir Plasmaphysik, Garching/Mtinchen 
Federal Republic of Germany 

THE temperature profile of an infinitely long stat ionary high-pressure arc discharge is governed by the 
radial heat losses . By means ofa high axial magnetic field it is possible to reduce the thermal conductiv
ity perpendicular to the magnetic field , and hence to increase the maximum temperature. 

In a diSCharge column of finite length there is also a heat flux in the axial direction that is not 
affected by the axial magnetic field and that reduces the maximum tempera tures a ttainable. 

The axial and radial temperature profiles are calculated from the two-dimensional energy 
balance equat ion for a given diSCharge current. The maximum tempera ture of an arc increases with 
increasing arc length and attains, fo r great arc lengths, a constant value, valid for an infmitely long 
arc (an arc without axial heat losses) . With an arc length of 3 m and 'an arc radius of 2 cm we expect 
temperatures of about 800,OOooK for a current of 10 kA and a magnetic field of 50 G. These values 
can be achieved with our experimental facilities, so it should be possible to obtain by ohmic heating a 
stationary plasma with temperatures of up to 100 cV and electron densities of 1016 cm-3 • 

'* Presented by the author. Full text of paper not available . 
This work has been undertaken as part of the joint research program of the Inst itut fUr Plasma~ 

physik and Euratom. 
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