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Abstract 

NSTX has demonstrated a number of discharge characteristics that improved 
with increasing lithium coatings, all with nominal thickness >> ion implantation 
depth. The asymmetries in the lithium coating and erosion and re-deposition 
of lithium in other regions possibly explain this phenomenon. In order to 
investigate the role of these mechanisms, new high resolution UV-VIS-NIR 
spectroscopic diagnostics are to be installed in NSTX-U to monitor the 
previously uncovered upper divertor and central stack region. The diagnostics 
consist of a high speed ProEM-HS 512 camera, an IsoPlane SCT320 
spectrometer and 32 sightlines: 16 sightlines on the upper divertor and 16 
sightlines on the central stack. The ratio of lithium emission to carbon 
emission as a function of pre-discharge lithium deposition will be measured in 
these two region to evaluate the hypothesis.  
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Motivation: understanding Li coating effectiveness 

•  Open question: 
Ø  Improvement increases linearly 

with pre-discharge evaporation  
Ø  B u t . . . N o m i n a l c o a t i n g 

thickness >> ion implantation 
Ø  What governs the effectiveness 

of Li deposition?  
 •  Possible mechanism at play: 

Ø  Role of regions low Li coverage 
Ø  Erosion and re-deposition 
Ø  Deposition of carbon-rich films 

during discharge  
Ø   Lithium-Carbon chemistry 

• Spatial distribution of Li coating is a 
key element 

[R. Maingi, PRL 2011] 



4 

Lower divertor was well diagnosed on NSTX 

[V. A. Soukhanovskii, RSI 2010]  
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New spectroscopy Diagnostics port allocation 

•  Upper divertor spectroscopy  
•  16 sightlines 
•   field of view: 8o 

•   4cm radial resolution, 
spots size 1.3cm 

•    Central stack spectroscopy 
•  16 sightlines 
•   field of view: 40o 
•  10cm vertical resolution, 

spots size 1.3cm 
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The optomechanics for Upper divertor spectroscopy 

Bracket for support optomechanics 

22.5o tilting 
fiber bundle 
to adjust the 
tilting bracket 

45o UV enhanced   
mirror 

105mm UV-VIS-NIR lens 

Inside of the bracket 
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The optomechanics for Central stack spectroscopy 

Jenoptik 60mm UV-VIS-NIR lens 

Fiber holder 
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Jenopitik 60mm lens 

The height is 44mm for fiber array on the focal plane  
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Spot diagram for 60mm Lens 

20o incident  
angle 

The image is good for 480nm fiber under 20o incident angle  
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Fiber holder design for upper divertor spectroscopy 

Focal plane 

•  Each fiber will tilt toward to the point which is 3.385” far away form the 
focal plane. The 3.385” is measured ( to keep each fiber acquire the 
same intensity of signal. 

•  The 3.385” is the same distance between the focal plane and the lens 
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Fiber holder design for central stack spectroscopy 

1.650” is the distance between the lens and the focal plane.  
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Camera and spectrometer will be in remote room 
shielded from radiation 

2 x 37m 16-fiber bundles  

Pro-HS 512  

Spectrometer 

Imaging fiber adapter 3.5m 16-fiber bundle  
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Princeton Instruments ProEM-HS:512B X 3 
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Princeton Instruments ProEM-HS:512B X 3 
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Princeton Instruments ProEM-HS:512B X 3 
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IsoPlane SCT 320 spectrometer 

Two grating, 2400gr/mm and 3600gr/mm have been installed in this spectrometer 
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Imaging fiber adapter 
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Fiber bundles    

2 X 37m 16-fibers bundles 

1 X 3.5m 16-fiber bundle 

•  Fiber: Polymicro FBP400440480 
•  Diameter: 480nm        
•  full acceptance angle: 25.4o 
•  Low Loss Broad Spectrum Fiber, 275-2100nm 
•  Recommended bend radius: 74.2mm 
•  Each fiber has been jacked with Hytrel 
•  The Fiber is the same as NSTX-U DIMS system 



19 

Summary 

The fiber bundles, spectrometer and the camera have been 
prepared for the upper divertor and central stack 
spectroscopy. Once the fiber holder for upper divertor view 
and bracket for central stack view are completed, the new 
high resolution UV-VIS-NIR spectroscopic diagnostics can be 
installed for NSTX-U to monitor the previously uncovered 
upper divertor and central stack region.  
 


