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1. Experimental setup
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Introduction

Interaction of atomic species on surfaces is of primary importance to better control surface treatments
assisted by remote plasmas. However, up to now, many attempts have been done to define these
phenomena qualitatively and, to a lesser extent, quantitatively. For example, by looking at the
recombination coefficients of N or O atoms on silica, one can see a large amount of data which are
widely spread.

We report results from our first measurements on the characterization by mass spectrometry of
microwave remote plasmas used to create N and H atoms. /
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Measurements are performed in
Residual Gas Analysis mode, i.e.
neutral species from the post-
discharges are collected and then

7 positively ionized by electronic
Surfatron impact. For a X species, QMS signal
intensity at the respective m/z ratio
depends on electron energy € and
can be written:
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Figure 1 Experimental setup

2. Dissociation rate determination I,(e) = AXTy Xoy(e) Xy X [X] X .
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For Ar/N, plasma (and respectively Ar/H,), QMS signal intensity at m/z = 14 (or 1) is the sum of
the signal coming from the ionization of N (or H) atoms (produced in the plasma) and the
dissociative ionization of N, (or H,) molecules (see figure 2 and 3).
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Figure 2 QMS intensity at m/z = 14 vs electron Figure 3 QMS intensity at m/z = 1 vs electron Figure 4 N, dissociation rate for Ar/N, plasmas Figure 5 N atoms density in Ar/N, plasmas
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As the threshold of these two processes are different, the signal intensity can easily be separated 260 | A= Ar 100 scom - H, 5 scom —
in the two components. This intensity can be expressed as follows: ' : T
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Knowing the values of the cross sections of these different processes [1-3], dissociation rate can 290 . | |
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\ Figure 4 H, dissociation rate for Ar/H, plasmas Figure 5 H atoms density Ar/H, plasmas
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