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Inner poloidal field coils
(primary transformer circuit)

Quter poloidal field coils

Poloidal magnetic field
(for plasma positioning and shaping)

Toroidal field coils

Resulting helical magnetic field

Toroidal magnetic field

Plasma electric current
(secondary transformer circuit)
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import numpy as np
import matplotlib.pyplot as plt
from mpl_toolkits.mplot3d import Axes3D

R=2.0
r=1.0

SEG = 100

u = np.linspace(0, 2. * np.pi, SEG)
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v = np.linspace(0, 2. * np.pi, SEG)
u, v = np.meshgrid(u, v)

x = (R + r *x np.cos(v)) * np.cos(u)
y = (R + r *x np.cos(v)) * np.sin(u)
z =1 * np.sin(v)

figl = plt.figure()

ax = figl.add_axes([0, O, 1, 1], projection=’3d’)
ax.set_zlim(-2,2)

ax.plot_surface(x, y, z, alpha = 1)

figl.show()
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theta = np.linspace(0, 2*np.pi, SEG)

x1 = (R + r) * np.cos(theta)
yl = (R + r) * np.sin(theta)
z1l = np.linspace(0, 0, SEG)

fig2 = plt.figure()

ax2 = fig2.add_axes([0, O, 1, 1], projection=’3d’)
ax2.set_zlim(-2,2)

ax2.plot_surface(x, y, z, alpha = 0.3)
ax2.plot(xl,yl,z1, label=’Single’)

plt.legend(loc = 0, ncol = 2)

fig2.show()
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STARTR = R + 0.3 *x r

point = np.array([STARTR, 0, 0])
x3 = [point[0]]
y3 = [point[1]]
z3 = [point[2]]

DETAIL = 100000
STEP = 2 * np.pi * STARTR / DETAIL
SUBSTEP = STEP / 30
for i in range(0O, round(DETAIL*1)):
xp = point[0]
yp = point[1]
zp = point[2]



15 Rt = (xp * xp + yp * yp) ** 0.5

16 point = [point[0] - yp / Rt * STEP, point[1] + xp / Rt * STEP, point[2]]

17 rr = ((R - (xp*xp + yp*yp)**0.5)**2 + zp*zp) ** 0.5

18 point = [point[0] - (zp / rr * xp / Rt) * SUBSTEP * 1 / rr, point[1] - (zp / rr *
yp / Rt) * SUBSTEP * 1 / rr, point[2] + (R - Rt) / rr * SUBSTEP * 1 / rr]

19 x3.append (point [0])

20 y3.append(point [1])

21 z3.append (point [2])

22

23 £ig3 = plt.figure()

22 ax3 = fig3.add_axes([0, 0, 1, 1], projection=’3d’)

25 ax3.set_zlim(-2,2)

26 ax3.plot_surface(x, y, z, alpha = 0.3)

27 ax3.plot(x3,y3,z3, label=’Self Current Inflenced’)

28 plt.legend(loc = 0, ncol = 2)

20 # ax3.view_init (90, 0)

30 £ig3.show()



