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Despite the intention controlling a monotonic plasma current buildup, 
cooperative link between ITB-generated BS currents and BS current-
modulated magnetic shear exhibited a sef-organized oscillation of builing-
up current and its profile.

The newly found oscillation was discussed in following aspects:
      underlying physics and operation conditions,
      hybrid current build-up scenario using external non-inductive drive,
      advantage/disadvantage of the cooperative link in controlling the ITB structure.
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Simulation modeling of high BootStrap (BS) current generated by Internal 
Transport Barrier (ITB), which should be always self-consistent with magnetic 
shear profile, is important for stable operation of low aspect ratio tokamaks.
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Fusion Power            : PF = 2.5 GW

Neutraon Wall Load  : Pn = 5 MW/m2

Maximum Field          : BMAX  = 19.1 T

Field on Axis              : B0        =  5.1 T

Toroidal Beta             :  βT = 17 %
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Self-consistent simulation modeling of 
ITB-generated, high BS current with 
magnetic shear profile
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Position and Shape Controls during Current Ramp-up in VECTOR
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High ββββp, Slow Current Buildup with High BS Current Fraction
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Oscillating current ramp-up was observed
till 2 MA build of full current of 14 MA.
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Oscillatory ITB formation
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Recurrent Appearance of NS Region during Ramp-up
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Recurrence cycle was 4 times / 20 sec, i.e. 
the period time is ~ 5 sec (<< 1000 sec).
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Flattening of Shear Profile due to Oscillatory Inward Drift
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Inward Drift of BS Current & Shear Profile (t = 110 -160 sec)
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Following issues are listed for Future Study :
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.

Despite the intention controlling a monotonic plasma current buildup, 
cooperative link between ITB-generated BS currents and BS current-
modulated magnetic shear exhibited a sef-organized oscillation of builing-
up current and its profile.
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As a consequence of the cooperative link, magnetic shear was flattened to 
almost ZERO over wide region 0 < ρ < 0.6, avoiding Current Hole formation.




