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In magnetically confined fusion devices large power fluxes cross the last closed flux surface.

The local power deposited on the first wall depends strongly on the transport perpendicular to

the magnetic field lines driven by filamentary turbulence. To investigate steady-state as well as

fast transport processes, a thermal helium beam has been implemented as plasma edge diagnos-

tic at ASDEX Upgrade (AUG).

Neutral helium is injected into the plasma by a piezo valve to be used for line ratio spectroscopy,

where the line resolved emission intensities of various He I lines are measured. Helium emis-

sion intensity ratios of two singlet lines combined with a collisional radiative model (CRM)

enable the reconstruction of electron density values, whereas singlet-triplet ratios provide the

electron temperature.

To achieve a good radial resolution of the measurements up to 4 mm, a new optical head with

53 lines of sight had been installed. They are aligned with the magnetic field lines in the obser-

vation region which covers a radial as well as poloidal distance of 8 cm.

The intensity of four He I emission lines is measured simultaneously with a newly developed

32 channel polychromator system. It is based on dichroic mirrors to separate the wavelengths,

small band interference filters and linear array photomultiplier tubes. The maximum data ac-

quisition rate is 900 kHz. This allows the resolution of single edge-localised-modes, filaments

and other turbulent structures, which enables the analysis of their influence on ne and Te in the

AUG scrape off layer.

In this contribution, the physical principle as well as the hardware components of the He diag-

nostic are presented. The qualification of different line ratios for the calculation of ne and Te are

discussed, based on a suitable set of atomic data and the corresponding CRM which is crucial

for the data evaluation. The resulting profiles are compared to data from established diagnostics.
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