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Toroida l magnet ic 

field Bo has zero 

fields B = ~E""Bv where 
v:..o 

rotationa l transfo rm are 

the unperturbed 

c onsidered. On 

rather weak assumpt i o ns it 1s shown that single-valued formal 

s olutions Fo. L E"'F of the e quation B'vF~o exist, and that 
v:?c. y 

the a sy mpt otic magne ti c surf a ces F- const are uniq ue to !lIl 

o rders. Rec ursion formulae are derived which allow any order 

o f F t o be calcula t ed f r o m its lower orders, and explicit 

expressions are given for Fo' These depend on the order of the 

rotational transform ,whIch can eIther be the same as, or 

highe r the.n, the order of the perturbing field. In the former 

case, 1.e. ire ~ eo ....... I., , Fo(X) is simply the flux of the 

lowest order pert urbing rield through the closed line of 

force of the unperturbed fleld passing through the p01nt X. 

The latter case occurs if, and only if, this flux 1s a 

constant. 

For the special cases o f stellarator~like vacuum fields , i . e. 

for vacuum f ields haYing clrcular 11nes of force in the l i mit 

t-t 0, i t i s shown that the asymptotic magneti c surfaces can 

be toroidally closed without encircling any current c.arrylng 

wires only if I., is of higher order than the perturbing field. 

This necessary condition is f u lf111ed by claSSical st e llarators 

with alternating helical WindingS , but it 1s Violated by 

any torsatron configurations . 

As another app11ca tion thew.est order of an adiabatic in~ 

variant is constructed for the longitudinal guiding centre mo-

tion. Thi s invariant applies it L. is compal"1'lble with the usual 

expansion parameter of the adiabatic orbit theory. It reduces 

to the usual longitudinal invariant if L is much smal l er. If 

L. ........ If ~ B", then it agrees with an adiabatic invariant pre~ 

viously constructed by Hastie et a1. on the assumption that 

exact magnet1c surfaces exist , taking an entirely different 

form in general. 
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