
The single-point Thomson scattering diagnostic on MST has been upgraded and a new
multi-point, multi-pulse diagnostic is being constructed. The ruby laser single-point
system has been upgraded with avalanche photodiode detectors, resulting in increased
quantum efficiency, broader wavelength coverage, and improved system etendue. The
low density limit for reliable measurement of electron temperature has been reduced
by a factor of five. In addition, the improved sensitivity will allow double-pulsing the
laser to yield measurement of rapid (10 - 500 microseconds) temperature changes
during a discharge. The new Thomson scattering diagnostic being constructed will
feature 20 radial measurement points and two Nd:YAG lasers, each capable of 2
J/pulse. Each laser can be pulsed at an arbitrary time during the discharge, or may be
repetitively pulsed at 50 Hz with reduced pulse energy. Filter polychromators have
been purchased from General Atomics; collection optics and fiber bundles are being
procured. We present measurements of component performance and projections of
system performance. First operation of the multi-point system is expected in 2001.
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Madison Symmetric Torus



MST Reversed Field Pinch

• Plasma current:  500 kA

• Discharge duration: 60 msec

• Best confinement times:  5 msec

• Typical ne = 1019 m-3, highest Te = 800 eV

• R = 1.5m, a = 0.52m

• 50mm thick aluminum wall serves as 1 turn
toroidal field coil, stabilizing shell and
vacuum vessel
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error bars indicate radial range of
 scattering volume on each view

Upgraded single-point Thomson Diagnostic

Thomson Scattering Views
   view        r/a          φ        
     1      0.627   -18.46
     2      0.455   -16.93
     3      0.283   -13.53
     4      0.115        0
     5      0.080   123.91
     6      0.244   147.06
     7      0.415   151.39
     8      0.587   153.19
     9      0.882     22.28
    10      0.769     31.41
    11      0.681     43.26
    12      0.630     57.76
    13      0.625     73.61
    14      0.666     88.59
    15      0.746   101.10
    16      0.854   110.82
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• System upgrades:

– Replace MCP detector with APDs

– Modify Spectrometer

– Fiber Optic light collection

• Te measurement now possible at 5x lower
density

Upgrade to present Thomson
system gives 5x improvement





• Original detector: MicroChannel Plate

– photocathode Quantum Efficiency q.e.=6.5 %

– MCP amplification adds noise: noise factor F = 2.2,
gives ηηηηeff=3 %

• Upgrade detectors: Avalanche Photodiode

– η=85 %

– APD amplification adds noise: noise factor F = 2.8,
gives ηηηηeff=30 %

– APDs are Advanced Photonics, have built-in
Thermoelectric Cooler

APDs improve S/N     
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Dual Lasers allow
versatile timing

New Multipoint Multipulse
Thomson System is under construction

• 20 point profile
• Optimized filter polychromators (G. A.)
• Dual Nd:YAG lasers for versatile pulse

timing
• First data expected 2001
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Conclusion

- MST’s single-point Thomson system has been upgraded
to increase its sensitivity 5x.

- MST’s multi-point, dual laser Thomson system, will
measure Te at 20 locations, several times per plasma
shot. First operation is expected in 2001.

Note: Electronic copy (.pdf) of this poster is available at


