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1. Motivation
In ITER:
eExpected power flux in midplane SOL of the order of GW/m?

eCan be limited by flux expansion, target inclination to ~50
MW/m?2

However: Power flux to plasma facing components is limited to
~10 MW/m?Z from material considerations [1].

Plasma detachment can further decrease the target power
loading and is essential for ITER operation.

Pilot-PSI provides a good diagnostic access to the relevant
high density plasmas.

=> Experimental data for benchmarking of plasma-neutral models
used for predictive modelling (SOLPS).

2. Experimental setup

Pilot-PSI: Cascaded arc plasma source, parameter window in H:
n,=5-10""-4.10'm~ 3, T,=0.1 —4.0eV
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Probe Typical CCD image showing Doppler
embedded broadening of the scattered 532 nm
in Pilot-PSI laser light (~50 individual viewing
target fibers).

3. Results

Within the experiment, the influence of the background
neutral pressure on the plasma beam has been investigated.

e i-n collisions (CX & elastic) are believed to cause momentum
loss along field lines.

e Neutral pressure of the main chamber was chanaed bv

changing the pumping speed. £ 220 A, 2.5 sim
£ 59 T _—

3.1 Effect on the source operation 558_
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3.3 Plasma pressure loss parallel to B ° B%Sﬁground 3.1;ssure (n?,i;'fr) -

Static pressure p=nkT computed assuming n.=n; T_=T; . Inclusion of
dynamic pressure introduces variation within a factor of 2 (assuming
subsonic flows M<=1).

Pressure loss factor: f=pyi,.get/ Pupstream
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- Strong plasma pressure loss (f~10) occurs already for the
lowest background pressure case (0.022 mbar).

 For high background pressure, f~100 and higher.

- Plasma pressure loss is a strong function of the background
neutral pressure, indicating importance of ion-neutral
interactions.
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4. Conclusion

e A simple design, single, target Langmuir probe was implemented and
exploited in Pilot-PSI.

e TS measurements were performed both at the source and at the target
location to evaluate pressure loss factors.

e Jon flux from the probe agrees well with TS measurement but T, is
overestimated.

e At 0.2 T, significant pressure loss occurs for every case studied.

e Outlook: The data acquired in this experiment can be used to
constrain and validate complex plasma-neutral solvers e.g. B2.5-
Eunomia.
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