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Abstract
A detailed current density profile structure is obtained in VEST by full equilibrium reconstruction from external and internal magnetic measurements. Vertical

component of the magnetic field is measured by magnetic Hall sensors from inside the plasma, in addition to the typical external magnetic diagnostics. Grad-

Shafranov equation solver TEFIT is modified to incorporate internal magnetic, external magnetic and diamagnetic measurements. The reconstructed equilibrium

parameters are compared to the discharge characteristics of VEST to check the consistency of the result. It is shown that with the internal magnetic probe data, the

uncertainty of the current density profile by equilibrium reconstruction is reduced. From the reconstructed current density data, the transition from hollow to

peaked profile is observed, which is a typical phenomena during a current ramp up in a tokamak. The current penetration phenomena will be discussed in more

detail with the established equilibrium reconstruction procedure including the internal magnetic probe data in addition to the typical external magnetic diagnostics.

Grad-Shafranov Equation VEST (Versatile Experiment Spherical Torus)

Eddy Current Evaluation

Simulation Setting and Diagnostics



Reconstruction of Generated Signals Sensitivity Study

Reconstruction without Internal Probe Reconstruction with Internal Probe

Conclusion Bibliography
1) L. Lao et al., Nuclear Fusion 25 1611 (1985)

2) L. Lao et al., Nuclear Fusion 30 1035 (1990)

3) L. Lao et al., Plasma Science and Technology 48 968 (2005)

4) L.C. Appel et al., Nuclear Fusion 41 169 (2001)

5) S.A. Sabbagh et al., Nuclear Fusion 41 1601 (2001)

6) K.J. Chung et al., Plasma Science and Technology 15 245 (2013)

7) J. Yang et al., Review of Scientific Instruments 85 11D809 (2014)

8) Y.H. An et al., Fusion Engineering and Design 96-97 274 (2015)

Acknowledgements
The authors appreciate the greatest help of the VEST crew. This research

was supported by the National Research Foundation of Korea(NRF). (No.

NRF-2012K2A2A6000505, and NRF-2014M1A7A1A03045367)


