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Numerical ballooning modes

Ballooning equation:
D(CLON190)/90 + Cyx = 0.,
The bending term must be negative:
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B; = {B,, J, F'} are covariant components in Boozer coordinates.
A; can characterize the equilibrium errors:
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The condition that the bending term does not change the sign can be formulated as

follows:

D=C?—-40,C, <0

(9)



balloning coefficient c2
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FORCE BALANCE
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VMEC2000 ITERATION STUDY FOR NCSX-c82
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<RADIAL FORCE BALANCE>
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LOCAL MAXIMAL FORCE DEVIATIONS, %
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VMEC2000 ITERATION STUDY FOR NCSX-c82, ns=150,ntor=5
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VMEC2000 CONVERGENCE STUDY FOR NCSX-c82, 3=3.86%
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LOCAL MAXIMAL FORCE DEVIATIONS, %
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LOCAL MAXIMAL FORCE DEVIATIONS, %
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VMEC2000 CONVERGENCE STUDY FOR NCSX-c82, 3=3.86%
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EQUI - RECONSTRUCTED FORCE BALANCE
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TERPSICHORE CONVERGENCE STUDY FOR NCSX-c82
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VVBAL bending term c2 descriminant study, NCSX-c82, ns=48
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stable

Mercier Criterion, positive
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Sumiary

1. VMEC2000 with large numbers of radial grid points, poloidal
and toroidal modes has better equilibrium force balance.

2. VVBAL ballooning code convergence depends on Boozer re-
constructed equilibrium force balance and extra-ballooning modes
numbers. We have shown that for small numbers of radial points
(49) it is possible to eliminate numerical modes.

3. For large number of radial points the reconstructed equilib-
rium force balance deteriorates probably due to the increase the
number of singular surfaces. This deterioration requires a larger
number of extra ballooning modes.

4. Convergence study for the large number of radial points is
limited by hardware (memory, CPU limits) and software (xminv
failure) .



