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Abstract. The erosion from plasma facing components (PFCs) has to be monitored in many
kind of laboratory and fusion plasmas. For this purpose, spectroscopy is an essential tool. Under
certain conditions the particle flux can be calculated from the absolute line intensities of the
sputtered material using so-called S/XB-values.
The impact of light reflection on the emission induced by sputtered particles at the mirror-
grade polished surface of tungsten (W) and aluminum (Al) was investigated in a low density
(ne ≈ 2× 1012 cm−3) and low temperature (Te ≈ 3 eV) argon (Ar) plasma in the linear plasma
device PSI-2 using high resolution spectroscopy. Using the line shape affected by Doppler shift
we show that the light reflection has a considerable impact on the number of measured photons
and has to be taken into account for calculating particle fluxes.
The Al target was sputtered by Ar ions at the incident ion energy of 120 eV. The measured
profile of the Al I line (3961.52 Å) was compared with a Doppler-shifted emission model based
on the Thompson energy distribution function. In this new model, the instrumental broadening
and the impact of the Zeeman effect were also taken into account. The parameter for the high
energy fall-off n of the energy distribution function (∝ 1/En+1), the surface binding energy
Eb and the surface reflectance were derived by comparing the experimental and the synthetic
spectrum.
The W target was sputtered by Ar ions at incident ion energies in the range of 30 eV to 160 eV.
The influence of the ion impact energy on the energy distribution of the sputtered particles was
demonstrated.

1. Introduction

Erosion of plasma facing components (PFC) is a natural process in laboratory plasma discharges,
including magnetrons or hollow-cathodes but also in fusion plasmas. Specially in fusion research
this topic is of a particular interest as the first wall and divertor have to withstand high particle
and heat loads causing erosion [1]. Spectroscopy is an essential means for monitoring the particle
flux into the plasma and provides the gross erosion. One way to calculate the flux is using the
absolute intensity of characteristic lines emitted by the sputtered particles via so-called S/XB
values [2]. For this purpose all possible effects influencing the measured intensities have to be
assessed. Indeed, in fusion plasmas with divertor configurations the spectrometer observation
angle is directed nearly perpendicular to the divertor surface. Existing investigations on light
reflection in tokamaks with carbon PFCs show an effect of up to 20% [3]. Metallic elements
however, have a much higher reflectance. So, for instance, a mirror-polished W has a reflectance
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