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Abstract: The stability ofaxlsymmetrlc equ1l1brla having 

meridional fleld lines only 1s investigated. In o rder to 

obtain stability. a hard core must be placed inSide the 

plasma. The pressure distribution can be chosen such that 

absolu te stability is obtained . However, a low pressure 

layer extends up to the wall. 

We consider axlsymmetri c equilihrla with closed meridional 

magnetic field lines produced by t oroldal currents. By 

using a stream functlon't(r,z) the magnetic field!:! can be 

written 

CONFINEMENT (THEORY) 

and 

CL 

Ineq uality (5) can be fUlf1lled by mflking l p'lsmall er than 

a certain upper limit. If D ~ 0 in the Who le region of 

ascending pressure. then this limitat i on applies only to 

the region with p '5,. o . From (6), whi ch is the cri t erion 

gi ven in ref.r1], no r estric tion follo ws fo r the region 

with P ' OiO because of (4). On the other hand, the pres-

sure in the region with p'~ 0 may not drop to zero aga i n 

within a flnite distance from the outer wall. It may 

however decay rather fast towa rds the wall ( in a straight 

cylinder p ... 1/rif ) . Since f inite restivi ty and other dif-

fusion effec ts w111 enforce ~ low pre ssure layer extending 

t o the wall even 1n cas es where an ide a l rflD equi libriUm 

would be separated from this by a vacuum region. the 

low pressure layer ob tained here wi ll be no serious 

,n d lsadvantage. 

in cylindrical coordinates I'tS,z.. (g.ls the unit vector 1n 

the Q directi on) . The toroidal current .J. .. j~.I;> is rel ated 

to the pressure distribution p('t) by the relation 

i Ir 
For equilibria of this type the following form of the 

energy principle has been given in ref.f 1 J 

cL! 

with 

~(L .. ~)r ~ Jld r'~!rJ(~rtf"J.D x ~J ~ 0 (1) 

L' 2.t.: J .t..t JIB~ V': hSJ..,:,J J ~ 1 13-1 9 ,1'1 

Thereby 1- .. const. are trll.jectories orthogonal to the 

flux surfaces't 00; const. , ~ is the vector of curvature of 

the ~-l1nes, and !.,. ><; Vt!IVltl . From (3). Bernstein et a1-

have derived a necessary stability criterion and in two 

limiting clI.ses ( low B and almost oircul ar field lines) 

necessary and SUfficient crlteria. 

It i s possible to derive f~ber stabillty crlteria in 

the general finite B case and to shoW that stable equi­

libria exist. Expanding Jw around the center 11ne of the 

flux surfaces one can ahow that the plasma is always un­

stable u nless a c urrent carryi ng hard dore ls placed in-

side the plasma. S i nce the plasma should be separated 

from the hardcore we assume that the plasma starts with 

p _ 0 on a ~- llne at some distance from t h ehardcore. From 

(,) lt ls obvlou .. that we have s:tabl1lty ln th", l""'g l on 

immediately behind since p')o. Towards the " all the pres-

sure must decrease and therefore Vp lI!U!lt reverse dlrec ­

tlon on some flux surface , Accordlng to Vp_ J. x !!.. Vp l'e­

verses lf 1 or ~ reverse s . However. it can be shown that 

the second case would be unstable , and therefore j and 

p('t) .. j/r must change sign. 

ExCept for very singular situations one can further show 

that the average curvature of the field 11nes ·must be 

positive: 

o 

If X is decompose d into Xr ~ Xr with 5 Y[)(j ch • C and ~~ {, 
, 'X 

then (3) splits into the two independent criteria 
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