Soft Beta Limit Studies (SBL)
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esh Adaptation

Original

Refined mesh so SBL calculation can go to higher & = 10
Original Mesh: 5 cm Mesh A: 0.8 cm in center




Growth Rate y

Equilibrium linearly unstable to many ideal modes

Poloidal mode number "m"
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Nonlinear Development of surfaces and temperature
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Summary of 0 <t < 1200,
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Unstable (4,3) mode grows up, breaks
magnetic surfaces near and interior to
rational surface, causing central
temperature and pressure to decrease,
stabilizing plasma




entral mesh density doubled again for convergence check

Mesh A: 0.8 cm Mesh B: 0.4 cm

10 cm x 10 cm square in center
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Pressure

Result of Convergence Study
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Not clear this has converged on Fine Grid. Will try one more round of refinement

However, it is clear original 2D case was unstable, saturated 3D case Is stable.




Magnetic Energy Toroidal Harmoniccs

Comparison of magnetic energy toroidal harmonics using Meshes A and E
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Introduce Grid C with additional refinement in center

Grid A: 0.8 cm Grid B: 0.4 cm Grid C: 0.2 cm

These are closaps of 2cm x 2cm sguare in center of grid (near magnetic axis)



Comparison of midplane current profiles at 3 times for Grids A,B,C
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Convergence study #1: Midplane temperatures for 5 meshes at 2 times
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Meshes A, B, C have 5 cm zones in outer
region and 0.8, 0.4, 0.2 cm in inner region

Te (eV)

1000
Initial
8004 ——— F @ t=1200
— G @ t=1200

600 -

400 -

200 -

04 0.6 0.8 1.0 1.2 1.4 1.6

Major Radius

Meshes F, G have 4 cm and 2 cm zones in oute
region and 1 cm in inner region



Convergence study #2:-pgofiles at t=1200 from the 5 meshes
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A g-profiles from solutions on the 5 meshes agree except for the very center (diagnostic problem?)



Generate a family of equilibrium by Bateman scaling

A Bateman scaling factor
of 0.9 produces a more
unstable equilibrium with
g(0) =1.2 anth=8.2 %

We find that it also
saturates nonlinearly and
leads to a new stable but
slightly noraxisymmetric
equilibrium
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toroidal field to generate a family of equilibrium from a given geqdsk file



