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Knowledge of the background neutral density is useful for plasma transport studies as these neutrals

act both as a particle source via ionisation processes and a sink via charge exchange (CX) reactions.

Recently developed techniques have demonstrated that 1D neutral deuterium density profiles can be

inferred by analysing the contribution of CX reactions to the measured Neon emission [1] as well as

directly from Neutral Particle Analyser (NPA) measurements [2]. However, additional techniques that

rely on independent measurements can help to further constrain the inferred neutral density.

In this work, the passive Balmer alpha emission is used to obtain information on the background

neutrals. This is possible as information on the density of neutrals along a given line of sight (LOS)

is contained in the measured intensity. Furthermore, the spatial information on the distribution of the

neutrals along the LOS is contained in the spectral shape of the emission. This is due to the Doppler

shift produced by neutrals that have undergone CX reactions and therefore have velocity distributions

determined by the local ion temperature. Given information on the plasma kinetic profiles, 1D neutral

density profiles can be inferred by inversion techniques as have been demonstrated on fusion devices

such as the LHD stellarator [3].

Two dedicated edge Balmer alpha spectroscopic systems have recently been installed on ASDEX

Upgrade with multiple LOS that observe the inner and outer midplane regions, respectively [4, 5]. This

allows to determine and compare the high and low field side neutral densities. Neutral density profiles

determined from passive Balmer alpha CX-emission are presented. The main characteristic of the

calculated profiles are described and related to various plasma properties. Finally, the neutral density

profiles obtained with this method are compared with profiles determined from NPA measurements,

as well as theoretical neutral distributions from modelling codes such as KN1D.
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