Non-axisymmetric equilibrium reconstruction on the Compact Toroidal Hybrid Experiment using external magnetic and soft x-ray
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» Compact Toroidal Hybrid (CTH) Is a small torsatron/tokamak - » SXR emissivity Is assumed to be constant on flux surfaces
hybrid device with magnetic configuration that can be strongl ) L2 i - : . | .
myodified v ohmic Ias?na currentg g S 40 £ i » Flux surface geometry is fitted by V3FIT using multiply chordal SXR emission.
Y P . ) . . ) 2 - » SXR data acquired from three 20-channel cameras with 2 different filters.
» Reconstruction of non-axisymmetric, three-dimensional (3D) 9" .
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parameter a: I'(s) = 1,(1 — s%)°® | b | wf » Reconstruction without savytopth Inversion still finds g=1 surface near the magqetlc axis.
> Hesitations are observed in the rise of plasma current. - > R_ecc_)nstructed current proflle Is more peaked compared tp the one from r_nagpetlcs alqne.
A =12 » MHD oscillations observed by B,-dot coils E :2 » Similar g and current profiles obtained as the reconstruction using inversion information.
» Edge safety factor goes through integer values wf
| > Sudden narrowing of current profile. o | Density limit disruption suppression in CTH
£ =24 » Using magnetics alone does not give accurate estimation of internal o
) current profile. Density limit disruptions observed in CTH by ramping density with edge fueling
B - Red: low vacuum transform (0.02) Reconstructions of the two
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0S| - ' " Bi-orthogonal Decomposition '
rn sl [ = CAkAsssmaas Sawteeth are observed g P Inversion channel_s_arg _ T
QDD D G DDIL n CTH plasmas with shows the structure of sawteeth  projected on the equilibrium g . 30
sufficient density and Is used to identity the surface to identify the § 40 - i
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» The underlying toroidal n=5 stellarator periodicity is enhanced.
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» 3D reconstruction is required in CTH hybrid discharges g T :
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> V3FIT [1] is used for reconstructing fully 3D plasma equilibrium. of 15 15[ & - e L_ Q‘P-.-.-..- D I 82 . % =
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> V3FIT utilizes measurements from magnetic diagnostics, SXR cameras and > S 000 002 004 006 008 010 012 0.4 O 0 e
interferometer ] . ] ] ] ] o vacuum transform - -
: » Reconstruction using inversion information results a > The pressure has limited effect on the
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