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For the upgraded T-15MD tokamak (R = 1.48 m, a = 0.67 m, κ = 1.8, Ipl ≤ 2 MA, Bt ≤ 2 T,

discharge duration up to 10 s, additional heating power up to 23 MW) modern spectroscopic

diagnostic systems have been developed. These are CXRS-diagnostics (active), bremsstrahling

emission and passive spectrosopy.

CXRS-diagnostics can function on both the diagnostic injector of hydrogen atoms with EH =

60 keV (PDNB = 0.15 MW), and heating injector with EH = 60 keV (up to PNBI = 2 MW). The

T-15MD CXRS-diagnostics will make it possible to measure with high spatial (≈ 1 cm) and

time (≈ 3 ms) resolutions local values of the following plasma parameters: ion temperature,

concentration of deuterium nuclei and light impurities (C, O), cord toroidal and poloidal rota-

tion velocities, the concentration and energy of fast ions, the profile of the radial electric field.

Passive spectral diagnostics will allow measuring the effective charge profiles, the main gas and

impurities inflows, the peripheral values of the ion temperature and the rotation velocities of the

plasma column.

The paper presents the composition of the complex and the registration schemes for CXRS-

diagnostics, bremsstrahlung tomography, and line radiation tomography in the visible range.

The light collection systems are designed in order to achieve the maximum level of the useful

signal at the beat possible values of spectral, spatial, and temporal resolutions.

For CXRS-diagnostics the attenuation of the diagnostic beam in the plasma, the spectra of

the active and passive components of the C5+ ion CX-line are calculated taking into account

the line fine structure, its Doppler broadening and splitting due to the Zeeman effect.

For the plasma parameters expected in the T-15MD ohmic mode the values of the CX-signals

(active and passive components for the 5291 Å line) recorded by the toroidal and poloidal

radiation collection systems are calculated as well as for the bremsstrahlung profile diagnostics.

The contrast level of the active CX-signal (≈ 2−4) and the measurement error (2−5% for nZ

and Ti, 1.5−2.1 km/s for Vpol and Vtor) are estimated for an integration time of 3 ms. Estimates

of the measurement error of the effective plasma charge from the bremsstrahlung intensity in

ohmic discharges of T-15MD are made.
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