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To improve the accuracy of the after-shot plasma
equilibrium reconstruction on Tore Supra, the previous
EFIT code, which utilizes only magnetic measurements
as a constraint (we shall call it EFIT-mag in the text), has
been modified into EFIT-pol by taking the far infrared
polarimeter measurements into account. With a correct
choice of the input parameters (mainly for the P ' and
FF ' polynomial orders and for the weights on Faraday
angles), the results reconstructed by EFIT-pol are in good
agreement with the experimental values deduced from
the magnetic measurements as well as with the CRONOS

code simulations. In this paper, after a brief description
of the EFIT code, the approach used to parameterize
EFIT-pol is presented, and the accuracy improvement is
shown for a typical shot of Tore Supra, as well as through
statistics on a database of 95 shots of different plasma
currents and additional powers.

I. INTRODUCTION

code, 8 which solves the current diffusion equations with
time, is also used on Tore Supra to obtain the current density profiles, but the time for physicists to process experimental measurements as input data makes it impossible
to fulfill after shot calculations.
The objective of this work was to improve the accuracy of the EFIT equilibrium reconstruction on one part
by giving more freedom to the P ' and FF ' functions by
increasing the polynomial orders, and on the other part
by adding information from the plasma core coming from
the interfero-polarimeter diagnostic. An additional challenge was to find a set of input parameters for the EFITpolarimeter ~EFIT-pol! code that would allow a good
equilibrium reconstruction for most plasma discharges of
Tore Supra to still benefit from the automatic after-shot
calculations.
The paper is organized as follows: After a brief description of the EFIT algorithm, in particular the inclusion of the polarimeter measurements, the approach used
to find the correct input parameters in EFIT-pol will be
described, and the results of the calculations will be shown
for a typical shot of Tore Supra and through statistics on
a database of 95 shots.

The EFIT code 1–5 is widely used to reconstruct the
plasma equilibrium 6 and the current density profile of tokamak discharges. On Tore Supra, EFIT-mag ~Ref. 7!,
which includes only magnetic data as input measurements, is run automatically after each shot to get global
information on the plasma equilibrium ~last closed magnetic surface, Shafranov shift, internal inductance li, magnetic pressure Betap, q at the edge qa, etc.! that can be used
by other diagnostics that need the flux surface positions.
In order to converge in all cases, the functions P ' and FF '
~explained in Sec. II! are both described by polynomials
of the second order ~2, 2!; however, some magnetic measurements like li, Betap, diamagnetic energy ~Wdia! are
not satisfactorily reproduced by EFIT-mag with this low
degree of freedom on the polynomials and without information from the plasma core. In addition, the absence of a
q ⫽ 1 surface in the equilibrium reconstruction is in disagreement with the presence of sawteeth in the electron
temperature measurements for many shots. The CRONOS
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