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Principle of FIReTIP system on NSTX
P(x) = 2.8x10 A j; n(x')dx’

W(x)=26x10"X j; n(x') B, (x')dx’
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Stark laser system

v Input/output characterisitcs
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IF signal of the Stark laser system

v Beat spectrum of three FIR lasers from IF signal in the reference mixer (right

hand side is 6 £ 1MHz, middle one is 4 +£ 1MHz and left hand side 1s ~2MHz
that is the beating frequency between the FIR1 and FIR2)
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3-D CAD of
FIReTIP system
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Optical Layout of the FIReTIP System (1)

= Layout of the bottom layer of three channels and reference
mixers.
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Optical Layout of the FIReTIP System (2)

= Schematic for the four channel system (Phase 2). These
channels will be added on top of the first three channels.
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Density Measurement Improvement by Vibration Free Stand
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Vibration Free Stand Test

v Vibration reduced to factor of 10 at 30 Hz
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Density Measurement with Vibration Free Stands
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Examples of MHD and CHI plasma measurements
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Para/diamagnetism Study in Conjunction with EFIT

Interferometry : ¢(x) = 2.8 x 10‘15Aj;);1(x’) dx’

Polarimetry : w(x) = 2.6 x 10‘13AZJ;Xn(x’)Br(x’)dx’
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Para/diamagnetism Study in Conjunction with EFIT

Continue
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Edge Density Transition (L-H Mode)
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Formation of edge density in H-mode

v Combination of a strong fueling (inner divertor side)

v local confinement improvement via fluctuation suppression
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L/H transition (single null)
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Frequency spectra changes (L/H)
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Summary
v Instrumental Improvement
CO2 Laser Number of Fluctuation Polarimetry
Power : Channels : Measurement = Measurement :
Limit : 100 kHz | Small Signal
FY 2002 ~50 W 2 Channels (ch1, ch2)
FY 2003 ~90 W 4 Channels ~ MHz Large Signal
(ch3)

A%

Physics Study Improvement

= System began to show clear density fluctuation on 2 channels

FY 2002 = L\H Transition

= Comparison of Polarimetry with EFIT

= MHD & Stability study (dia/paramagnetism effect)
FY 2003 =Transport Physics

= -4 Channel Fluctuation Study

= - In & Out Asymmetry in Density and Fluctuation
= Density Control by Real Time Feedback can be installed
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