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The research carried out on this grant was motivated by the high power emission from the 
CIV doublet at 155 nm in the DIII-D divertor and to study the characteristics of the radiative 
divertor. The radiative divertor is designed to reduce the heat load to the target plates of the 
divertor by reducing the energy in the divertor plasma using upstream scrape-off-layer (SOL) 
radiation. In some cases, particularly in Partially Detached Divertor (PDD) operations, this 
emission accounts for more than 50% of the total radiation from the divertor. In PDD operation, 
produced by neutral gas injection, the particle flow to the target plate and the divertor 
temperature are significantly reduced. A father motivation was to study the CIV emission 
distribution in the lower, open divertor and the upper baffled divertor. 

 
Two Vacuum Ultra Violet Tangential viewing Television cameras (VUV TTV) were 

constructed and installed in the upper, baffled and the lower, open divertor. The images recorded 
by these cameras were then inverted to produce two-dimensional distributions of CIV in the 
poloidal plane.  Results obtained with these cameras are summarized below. 
 
1. Comparison of the 2D profiles of the CIV vacuum ultra violet radiation with the 2D profiles of 

visible CIII radiation confirmed that the CIV and CIII emission originated from nearly 
the same geometrical region for both attached and detached plasmas. These profiles were 
obtained from both high triangularity and low triangularity discharges. This result had 
been anticipated but verification was needed to show that CIII emission was a reliable 
indicator of the location of CIV emission. 

 
2. In PDD operation the maximum emission from CIV is located near the X point and 

geometrically near the region of maximum CIII radiation. 
 
3. The 2D distributions of CIV are generally in agreement with those regions of maximum 

emission as measured by the bolometer for both attached and detached plasmas. 
 



4. The 2D profiles of VUV CIV were compared to distributions generated by the UEDGE code. 
The UEDGE predictions agree well with experimentally measured distributions of Da, 
however, the agreement is not as good for carbon. 

 
5. Comparison of the VUV CIV 2D profiles from the upper and lower divertors produced some 

interesting results. It was expected that the effect of baffling in the upper divertor would  
be to entrain neutrals, producing a higher density-lower temperature divertor plasma than 
the lower, open divertor. If this were the case, the CIV profiles from the upper divertor 
should have been consistent with lower temperature by showing CIV emission farther out 
of the divertor legs. However, actual comparison indicates an attached outer leg in the 
upper, baffled divertor.  

 
 For the same discharge conditions, the lower, open divertor shows a detached outer leg. 

The results for the upper divertor contradict expectations. The upper, baffled case at 
higher power, lower density and lower X-point location, all support the attached outer 
divertor. 

 
6. Comparison of the upper, baffled vs. lower, open 2D divertor profiles of CIV radiation in high 

triangularity discharges shows significant differences in distribution for both attached and 
detached plasmas.  

 
 Reversal of the toroidal field direction reverses the direction of both the ion B drift and 

the E X B particle drifts in the divertor. For 
∇

∇B into the divertor, the particle drifts are 
from outer to inner leg and the CIV radiation is strongest in the outer leg. For ∇B out of 
the upper divertor, the particle drifts are from inner to outer leg and the CIV radiation is 
strongest in the outer leg. No data for ∇B out of the lower divertor was available. 

 
8. We also investigated the effect of the neutral beam power on the CIV emission. Increasing the 

neutral beam power at constant density moves the CIV radiating region towards the 
divertor floor. 
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