GPEC field line tracing maths

Some definitions:
e 71 = machine poloidal angle
e ¢ = machine toroidal angle
e r = machine minor radius
e R = machine major radius
e O = magnetic poloidal angle

e ( = magnetic toroidal angle

subscript N: ‘normalized’

bf%f = RBy = F(¢) (see Ideal MHD equ 6.11)

e 1)y =1 on axis, 1, = 1 at separatrix
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y(4) Should be unnormalised magnetic poloidal angle 6
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(see Ideal MHD equ 6.35)

ff spline:
ff%xs Normalised magnetic poloidal angle 0y
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fF%E(1) = r?

ft%f(2) = normalised 7 - normalised 6

_n _ y(4)|77
T2 y@)[n=2r
_ 0(n)

27 0(n=2m)

ff%£(3) = ¢(n) — ¢(n)

1% /RzB dn— O (n 7(323

:F</ o~ 00 § )

oy
:F/ RQB dﬂ 9N % RQBn ]

n T B¢ T B¢
= ——Z2dn—-10 ——=
i pedn—ow Gl 1 pean
L,
[ it it
_ lnl% 7{1 dl¢dl
R dl, R dl,

Note Oy (n) varies from 0 to 1 as 7 increases. ¢(n = 2m) is to ensure normalisa-
tion.

ff%f(4) = normalised % -On(n)
= (/%5 (n = 2m)] — On(n)



rzphi spline:
rzphi(i) = ft%f(i) for i = 1,2,3.

rzphi(4) = ‘jacobian’
[in this section, J is the jacobian, not current]
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