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ABSTRACT OUTCOME

* A new equilibrium reconstruction method based on extended magneto- TIME TRACES OF LH START-UP PLASMA ON TST-2
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* Fast electron treatment needs to be improved to understand the system Reconstructed toroidal current density

behavior quantitatively and optimize the LH start-up scenario  Fast electron current

* Non-thermal distribution function  Parallel current dominant: strong 1/R variation

* Finite-orbit effects (orbit excursion from flux surfaces) » Extended beyond LCFS on the low-field side
» Impact of fast electrons on MHD equilibrium was studied > Replaced pressure function contribution

CHALLENGES / METHODS / IMPLEMENTATION » Current profile more concentrated on the high-field side

CHALLENGES TO DESCRIBE INTERNAL EQUILIBRIUM CONCLUSIONS AND FUTURE WORK

First-principle calculations:

» Quantitatively accurate description of all relevant physics required * A newly developed equilibrium reconstruction based on extended MHD

> Extremely challenging (work in progress...) including kinetic electrons was successfully applied to a LH driven

 Experimental measurement of internal magnetic field: plasma on TST-2

. Motional Stark effect: requires beam * Global fast electron distribution function quantitatively consistent with

* Polarimeter: challenging due to low density and current of the start- the extended MHD and magnetic and kinetic measurements was

up plasma (under development) obtained

METHOD * Fitting improved when fast electrons were introduced

* Fit the parametrized solution of the stationary MHD equations to > Implies fast electrons do modify the MHD equilibrium

magnetic and kinetic measurements (equilibrium reconstruction) Future work

e Unknowns * Study the dependence of the electron distribution function on plasma

and rf parameters

 Two free functions: bulk pressure, bulk poloidal current
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