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Measurement and control of plasma composition (PC) is among the key tasks of the
future tokamak-based fusion reactor operation. One of the promising methods of PC
determination is based on the analysis of Alfvén wave (AW) spectra, which depends on mass
density of the plasma. This work presents the results of experimental study of AW spectra in
ohmic discharges on the TUMAN-3M tokamak. The AWs with frequencies in the range of 0.6
- 2.1 MHz develop in the discharges with average density generally lower than 1.5×1019m-3

[1–4]. AWs in the absence of fast ions can be excited by runaway electrons or by shock
excitations during magnetic reconnections. Magnetic perturbations caused by AWs were
recorded using the in-vessel magnetic probes. Three scenarios were used in the experiments:
deuterium puffing into hydrogen plasma, hydrogen puffing into deuterium plasma, helium
puffing into hydrogen plasma. In all the cases, frequency of AWs follows the variation of mass
density of ions, thereby allowing determination of PC. The isotopic ratio, i.e., relative
concentrations of hydrogen H H D/ ( )n n n or deuterium D H D/ ( )n n n in the mixed
hydrogen–deuterium plasma obtained by this method is in qualitative agreement with the
results of spectroscopic and charge-exchange (CX) flux measurements [5]. The case of the
hydrogen–helium plasma is more complicated for this simple approach due to the presence of
two ionization state of helium, but the density of He++ can be determined in the discharges with
small helium concentration.
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