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The report concerns with the local diagnostics for hydrogen neutral density measurements developed and tested in FT-2 tokamak. The diagnostic is based on the ionization of exited hydrogen atoms by a powerful laser beam and quenching appropriate hydrogen lines in the radiated volume.

The diagnostics requires a laser beam powerful and wide enough and sufficiently long laser pulse to provide the measurement capabilities. That imposes severe requirements on the laser to be used for the diagnostics. A new multipass intracavity system is proposed to solve the problem. A high laser intensity and wide cross-section of the beam in plasma is provided by 22 passes of the beam through this volume.

The achieved laser intensity in plasma is high enough to ionize most excited atoms in the radiated plasma volume. That simplifies considerably further data elaboration and makes it more reliable. 

The laser probing system possesses low light losses because the beam returns back to the laser after 22 passes through the plasma. This allows more efficient use of laser inversion and generation of several laser pulses during 3 ms pumping. The diagnostic sensitivity is high enough to utilize each laser pulse for density measurements and study fast dynamics of hydrogen atom density. 

The diagnostics was applied in the FT-2. A number of H и H local emission profiles were measured in Ohmic discharges. These data are used to calculate local densities of the excited atoms at 3-rd and 4-th levels and the ground state hydrogen atom density. 
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