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Local measurements of the longitudal Electric Field from Bremsstrahlung emission spectra in ohmic and Lower Hybrid heated FT-2 tokamak plasma.
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The inductive electric field in tokamak plasma is measured by the loop voltage. But, in many cases (dynamic processes, current drive etc.) the reconstruction of local field from loop voltage is hardly possible or requires too many assumptions. The discussed measurement method of the electric field is based on measurements of the distortion of soft x-ray Bremsstrahlung emission spectra of plasma [1]. This method was first approved at FT-2 tokamak [2].

This work presents the theoretical background of the method and the scheme of SXR spectrometer used in experiments. The spectrometer is based on a proportional counter. The calibration procedure and digital height pulse analysis are discussed as well. SXR Bremsstrahlung emission spectra measured in steady state ohmic and Lower Hybrid Heating discharges are presented.

The method is based on the measurements of SXR Bremsstrahlung emission spectra distortion observation in near suprathermal region. The spectra distortion results from electric field in plasma. In the near thermal region the electron distribution function slightly differs from maxwellian one and is defined predominately by collisions and the electric field. So the distinct border 
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 between the thermal and disturbed parts of the Bremsstrahlung spectra can be used for the local measurements of the inductive electric field 
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. The diagnostic locality is provided by that the most Bremsstrahlung photons come from a small plasma region on the line of sight having the highest electron temperature and density.

The spectrometer detector is the gas filled proportional counter in photon counting mode. Pulse height analysis is based on digital fitting trace with standard pulse shape response. This approach allows the determination of the pulse amplitude with a high accuracy with count rate up to 107ph/sec. The resolution of overlapped pulses is about 50 ns. Photons coming at less interval are detected as a single photon (Pile-Up effect). But at operating rates (up to 106ph/sec) Pile-Up spectra deformation is insignificant in region of border between the thermal and run-away parts of the Bremsstrahlung emission spectra.
Difference between loop and SXR measurements of the longitudinal electric field in test steady state ohmic discharge experiments is within 10%.
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