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Motivation

probe measurement to determine important plasma

parameters hike n_, T, or the EEDF (electron energy
distribution function)

the parameters you can get with a relatively sumple setup
disadvantage: probes are always in contact with the plasma

= local disturbance of the plasma parameters which we
warnt to get

— errors in the probe measurement caused by the probe




Motivation

angled probe

insulator (glass)

probe-wire




Visible Effects

disturbance through a probe:

no probe inside

probe in plasma




Motivation

main questions:

« How big 1s the error in comparison to the undisturbed
plasma?

What does the error depend on?

estimation of error by measurements of the particle density
n(ls) (1=2,3,4,5) of excited atoms m the vicinity of the
probe by LAS (laser absorption spectroscopy)
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LAS Setup

BS Beam Splitter, CS Cuwrent Source, HVPS High Voltage
Power Supply, PD Photodiode, PF Polarizationfilter, M Mirror




Measuring Range

cathode movahle

—




Measuring Conditions

measurements are made at the discharge currents
3mA, 5 mA, 10 mA, 15 mA, 20 mA

undisturbed case — probe out of plasma
with probe: different probe potentials:

- floating potential
- plasma potential
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comparison to the undisturbed case:
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Results

simple estimation of the error made by probe measurements:

lyischarge | floating potential | plasma potential
error [%] error [%]

3mA -8
5mA -1
10mA 1
15mA 1
20mA 0




Results

changing the onientation of the probe tip:

« error of an linear probe at floating potential in comparison
to the angled probe:

Errar in companson to the undisturbed case [%]

| e angled probe lingar probe
3 ma, -8
& mA, -
10 A,

15 maA
20 mA,

(assumption: the main disturbance 1s caused by the
insulator, the error was calculated from the diagram of the

angled probe at floating potenhal)
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dependance of the diameter of the msulator:

Theory :

the disturbance is
proportional to the surface
of the insulator € -
disagree with measurement

diEE Pester mm]
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Summery

« existence of a systematical error caused by the probe!

Error depends on:

# the discharge current
»# the probe potential
# the orientation of the probe in the plasma!

# length of the probe wire
# depth of the probe in the plasma




