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Motivation 2. Spectroscopic analysis of emission from the Optical Penning Gauge
Optical Penning gauge is almost universally used for the measurement of

H,/D,/T, fuel isotopic composition [1] and He/D, concentration [2] in the
neutralized particle exhaust of fusion devices.

Fibers from the Penning Gauge are connected to a high resolution

spectrometer to measure isotope ratios and a low resolution survey Optical Penning Jet Design
instrument aimed at concentration measurements from line ratios. :
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In order to convert the line intensities of the He | and | o W™ wavetength fnml TS avelength oy
D | lines in the Penning gauges into a helium 150t » Low resolution but high optical throughput instrument used for absolute helium concentration
concentration, we need to convert the intensities into | § measurements. Detection limit set by blending with grassy molecular background (1-2%).
partial pressures. We use the absolute pressure = | * Increased spectral band covered by the high-resolution spectrometer covers H/D/T-alpha and the neutral
measurements from a nearby Baratron as reference > T 3He/*He line at 667nm simultaneously.
and carry out a calibration for pure He and D,. Then | § » H and D well separated. D and T resolved, but will require fitting of the hotter molecular component.
we assume that for mixtures this conversion still holds, | = ol > Overlaying two pulses with 3He and 4He injection shows that the isotopic shift (0.5 A) can be resolved.
or at least that the intensity ratios are conserved. T | > Detection limit of 4He dependent on presence of neon (see Section 4) and intensity. Detection limit of
A calibration using gas mixtures, is planned to be [ j 3He is only signal limited.
carried out in the future. ol
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exchange spectroscopy (CXS) requires the use of neon (Ne) injection.

> The Ne I: 6678.28A emission line is very close to the #He I: 6678.152A
line (AA = 0.128A = unresolved even with the hi-res spectrometer ! ).

*Another 20 pulses to go down to ~1% (detection leve

> Long-term, one can extend the spectral range to include the He | line at Conclusion

7065.190,&, which is free of Ne | 7059.108A line interference The present arrangement on JET, prepared to extend into DT operation, allows to
simultaneously measure the hydrogen and the He isotopes, thus getting maximum

Total p.ressure heeds to F)e I.ess than 5E-1Pa to aY0|d nhon-linear measurement capability during the valuable plasma pulses of the DTE2 campaign.
behavior of spectroscopic signals from the Penning plasma source. This is the first known use of the Optical Penning technique for such simultaneous
measurement.
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