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• dominant ionization location of hydrogen is 
outside LCFS, which means no direct contribution 
for fueling

• nevertheless, ne can be controlled by gas puff and 
detailed fueling mechanism is little known
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Figure 2. Emission locations and inward velocity components of Hα emissions derived from the analysis of polarization separation spectra.
The velocity components vLOS along the LOS of the cold and warm temperature components are plotted with arrows. The fitting error of the
emission locations is estimated to be ±0.05 m.

polarized. These polarized light components are separately
recorded by means of birefringent prisms. Cross-correlating
the observed spectra of Zeeman components versus theoretical
field-free line shapes with the known spatial distribution of
the magnetic field allows us to establish the location of
the line emission. The observed intensities are absolutely
calibrated.
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• Hα line pro"le generally has a broad tail and is not 
expressed with a single Gaussian function

• broad component is thought to originate in CX 
process between cold atoms and hot protons

• hot atoms should have taken over VDF, or 
temperature, of protons in CX process

• line pro"le can be understood as superposition of 
Gaussian pro"les having different width, namely, 
at different locations in plasma
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under assumption of Ti = Te
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• if transport is subject to 
diffusion

• the plasma is approximately 
in steady state
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• distribution function with respect to atom 
temperature is derived from a single Hα spectrum

• radial pro"les of particle source function, neutral 
density, and inward atom $ux are determined

• results for various kinds of discharges are well 
understood intuitively

• Monte-Carlo simulation gives consistency with 
measurement


