Plasma characterization:
Optical Emission Spectroscopy (OES)
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* Intrinsic broadening of ground * Reaching beyond inverted
state ordering requires detector
(std. dev. of about 0.4 eV) Improvements and atomic

tritium

Future neutrino mass experiments need an atomic tritium source
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* Inductive coupling
 Eddie currents accelerate
H-mode the electrons
-> Swirling-like motion
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* Power transfer efficiency
* Electron density

« SNR
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« Capacitive coupling

: « Coupling between coll and
High SNR of H mode vlasma sheath

allows determination of > Breathing-like motion
atomic density

Developing an atomic tritium source X2
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« Karlsruhe Mainz Atomic Tritium Experiment:
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Comparison of dissociation technologies #

« Development of experimental diagnostics to N
characterize dissociators: 73z,
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* Quadropole mass spectrometer "Cenzorgy % ° Tectra h-fluxMBE Komponenten HABS

 Wire detector

Inelastic collisions with electrons
* Graphene sensor

» Optical emission spectroscopy (OES)

(only plasma-based dissociation):

- First experiments with nonradioactive hydrogen @ SVTARF  discharge plasma source

Investigate a commercial plasma-based dissociator for
atomic tritium production

Determination of plasma parameters
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 OES measurements * Collisional Radiative (CR) model

» Absolute intensity calibration calculations
performed with Ulbricht sphere at  CR-model solver “Yacora on the web’
IPP MPG in Garching population rate coefficients

« Normalization of spectra to 1s « Uses plasma parameters as input
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New grid search algorithm for online plasma parameter determination
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Ongoing efforts:
* |nclude dissociative excitation

forward power /W

 |nclude Fulcher-a-band
- Online determination of
atomic density in H-mode /

New algorithm for near-time

determination of n, and T,

Plasma stability measurements and inlet pressure correlations
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