Stepped Pressure Equilibrium Code

bf00aa
Returns § = B*/B¢ and § = B? /BC.
[called by: pp00ab.]
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1.1 equations of field line flow
1. The equations for the fieldlines are normalized to the toroidal field, i.e.
B . B

B 0= B (1)

5

1.2 plasma region
1. The magnetic field in the plasma region is

B =V x (49V0 + A VC), (2)

from which we obtain the contravariant components of the magnetic field directly:

B = ( %A — OAy ) | 3,
B’ = ( — 0Ac ) | VG (3)
BS = (0.4 ) | Ve

2. In Eq.(1), the coordinate Jacobian, /g, cancels. No coordinate metric information is required to construct the fieldline equations
from the magnetic vector potential.

3. The components of the vector potential are

Ay(s,0,() = ZAQ,CJ‘?[ Ti(s) cos avj + Z;L)J,_,_/ T)(s) sin oy, (4)
gl gl

Ac(5,0,0) = D AcejiTi(s)cosay+ Y Aco ;i Ti(s)sinay, (5)
Jil gyl

where o; = m;6 — n;(.
4. Note that in each volume s € [—1, 1], and Tj(s) are the Chebyshev polynomials.

1.2.1 coordinate singularity
1. In the innermost region, regularity factors are included. Introduce § = (s+1)/2, so that § € [0, 1]. The magnetic vector potential
is described by

A0(5707<) = ZAO,(i,j.l gmj/Z Tl(S) COs Oéj +Zf‘/),u.‘j./ gmj/Z Tl(S) SiIlO[j, (6)
Jil 4,0
Ac(s,0,0) = ZAC,e,j-,l §mi/? Ti(s) cos ovj + ZAC-O-J'J §ma/? Ti(s) sin ;. (7)
g5l Jil
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