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LIBS: Open Questions

Motivation

In situ characterisation of deposition layers (local and temporal measurement):

> growth rate of layers g < -
: = » Application of the LIBS method under UHV
» layer thickness 3 5 conditions
» composition of layer material 4 £ > Sensitivity: Ratio of the ablated atoms to the
» tritium retention S S number of the emitted photons
and deposition layer detritiation are of major importance for fusion device operation. A » Reproducibility/stability of LIBS Signals
H, | IBS » The influence of the background pressure
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»The laser plasma lifetime (decay time) is below 1 us.
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laser plasma parameters

Application to ITER: coaxial observation: reflective optics +wide range high resolution Summary =
spectrometer » LIBS Is Iintended to monitor in situ the thickness and composition of

layers deposited on the first wall between pulses.

» The energy density (Fluence) has a strong impact on the laser-induced
plasma parameters and therefore in the amount of emitted photons.

» Laser fluence < 10 J/cm? for layer analysis in a single laser pulse is not
recommended for ITER operation (high instability).

» The stability of the Conversion factor (Ng/Ph+,,) Is reached at fluence >
12 J/cm?, leading to Nn/Ph,,=10° C atm / ph i.e. LIBS under HV
conditions provides sufficient signal to be resolved.

» No significant influence of the base pressure onto the laser plasma
(S parameters.

Carbon=—

To obtain a good photoelectron statistic 1/7VNel<3% to resolve the LIBS signal, about 108C e Binergsinengnere Chsplegaidim Bl eisnse o therl ageT
atoms must be ablated. This corresponds to the content of carbon atoms in a 100 nm layer iInduced plasma plume size with B,.

Neutrons shield Low divergence lasers (<0.5mrad) are needed to transport the
light by reflective optics (mirror system) over long distances

. Firstwall ' rsystem) c
\ (=50m) to the focusing mirror in ITER.

Beryllium

e AQ=2x10° sr is the solid angle

Accessim;\ - | * T=0.1is the transmission factor of the optical
range / system

Tungsteﬁ/ *N=10% is the quantum yield of the detector
7 i sz106

Member of the Helmholtz Association

Forschungszentrum Julich | Institute of Energy Research - Plasma Physics | Association EURATOM - F/Z}



	Foliennummer 1

