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diagnostic of radiation loss profile on T-10 tokamak using camera obscura with pyroelectric detectors

D.V. Sarychev, E.I. Kuznetsov, O.D. Sviridova, L.N. Khimchenko
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During the last campaign a new bolometric camera obscura with pyroelectric detectors was tested on T-10 tokamak. The 14-channel diagnostic allows obtaining radiation loss profiles from ‑32 cm to +32 cm along the tokamak small radius. To reduce vibrations leading to stray piezoelectric currents in pyroelectrics, a bellows decoupling from the tokamak chamber was used in combination with vibration damping spacers. Moreover, since the detectors’ operating currents do not exceed tens of picoamps [1], the first amplifier stage was placed in the immediate vicinity of detectors. As well a careful protection of the detectors’ electric circuit from exposition to the plasma radiation was provided to avoid the occurrence of photoemission currents [2]. These measures allowed us to reach a value of noise equivalent power density (NEPD) as low as 10 μW/cm2 in the tokamak environment (for time resolution of about 10 ms). This value is approaching the NEPD of the resistive bolometers used on large machines (for example, [3]).

An example of the central chord signal oscillogram is given in Fig.1 (discharge with injection of two deuterium pellets). The reconstructed radial radiation loss profiles in an ohmic discharge for both the pyroelectric system and the fast AXUV-photodiodes diagnostic are shown in Fig.2. The difference between these two profiles may be accounted for by the energy losses with neutral particles (not measured by AXUV) as well as by the reduced sensitivity of AXUV-detectors to photons with energies less than 50 eV. Both of these effects are essential mainly for the plasma periphery, therefore the values of the central radiation loss power density appear to be very close for the two profiles.
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Fig.2. Radial radiation loss profiles in an ohmically heated discharge.





Fig.1. Example of the central chord signal oscillogram.
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