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Basic Tokamak Variables .. i paper

- Safety factor g = number of toroidal orbits per poloidal orbit
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- The effect of the twisted magnetic field lines—each of which
completely traces out a magnetic flux surface by its revolutions
around the toroidal and poloidal axes—is to create a system of nested
toroidal flux surfaces which guide ion motion. 5
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q= number of toroidal windings _ 27 ¢

number of poloidal windings l :EB_Q 6
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o St=0fo| Ast™ HAH: The Grad-Shafranov Equation
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« Momentum equation JxB= Vp
Vp:(j¢+jp)x(§¢+§p)
- aim: to express each term with ¢ and F
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o E2t=0lo| HStH HA: The Grad-Shafranov Equation
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JoXBy: vp: J,XBy:
strength plasma load strength
of B, on a magnetic of Bg

flux surface

- BCs: provided by the transformer-induced poloidal
magnetic field outside the plasma

- In practice, the G-S equation is solved numerically
to find the geometrical location of the magnetic
surfaces and the radial distribution of the axial
current density in a way that is consistent with the
experimentally measured pressure profiles (p) and
the externally applied field (F).
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o E2t=02| At HA: The Grad-Shafranov Equation
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