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Spectroscopic coverage of the VUV/XTJV emission lines of C1I1 through CVI provides valuable
diagnostic information on the Mk I Divertor performance of Hie JET device. Observations from four
spectrometers with three different lines-of-sight are used simultaneously to diagnose various-edge
parameters during the ramp-up phase of the pulse, to obtain a characteristic spectroscopic signature
of detachment and to infer local Tc of the highly radiative detached region.

In the start-up phase, when the spectrometer line-of-sight is exclusively through the SOL, an
unusual Lyman series and intercombination to resonance ratio (G ratio) in the CVI and CV systems
respectively is noted (see fig.l). The prominence of the Lyy line (Ly/Lyp ~1) is indicative of charge-
exchange from background edge neutrals. Since the higher Lyman series members (n £ 6) are
produced solely by charge-exchange from excited hydrogen donors, their absence (in contrast to
measurements from the pre-divertor phase [1]) implies an upper limit on the local neutral excitation
temperature (of the order of a few eV). A transient, recombining model of outfluxing CV and CVI
ions from the confined plasma into the SOL, which evolve with a residence time of ~50ms (sufficient
to allow these recombination processes to occur), is iterated to give a self-consistent set of ratios
leading to a neutral D fraction in the SOL of-0.1 of n,. The Tc (and ionisation balance) sensitive G
ratio shows striking departures from the equilibrium value from the confined plasma (typically
-0.45) reaching 2-2.5 in extreme cases putting an upper limit on the local SOL Tc of ~70eV.

The ratio of CV resonance tine to Lya, from a near divertor view (approximately 60-70cm
from the lower target plate), is a measure of detachment (see fig.2). As the plasma approaches
detachment tills ratio rises as the Lya intensity falls while the CV lines rise (the G ratio remains
constant) in contrast to the non-detached case where they both remain constant Full detachment is
often signified by a sudden step-up of this ratio. The G ratio is also significantly different (typically
—I) from the equilibrium case indicating a Tc in the region of 20eV. This is supported by similar
analysis of the analogous NVI/NVH system (N2 is introduced as impurity seeding for the radiative divertor).
[1] Mattioli et al, Phys.Rev., A40, 3886 (1989)
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Fig.l: Comparison of observed bulk and edge
l-o-s plasma CV and CVI spectra.

Fig.2: Spectroscopic detachment signature.
The modulation of the ratios is due to divertor
sweeping.
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