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Present status of the Nd:YAG Thomson scattering measur ement
system development for time evolution measurement of plasma profile
on Heliotron J (2)
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We are developing a new high repetition rate Nd:GYAhomson scattering measurement system for
Heliotron J. In this paper, we report design steidiéthe collective lens design and the high-spisad
acquisition/analysis system. The former reduces loaa to the vacuum window by the laser beam and
converges in plasma region due to improve spatsdlution. The latter system can collect and amalyz
the data with no delay right after the plasma disgé.

1. Introduction beam dump and be absorbed. The laser transmission
To investigate improved plasma confinementsystem is composed by two Nd: YAG lasers, a

mode, we need to know the temperature and densitile:Ne laser, refraction mirrors, a collective lens.

profiles and their time evolution. We are developing The power of each Nd: YAG laser is 550mJ. The

a new high repetition rate Nd: YAG Thomson He: Ne laser is a visible laser and it is used for the

scattering measurement system for Heliotron J. Inaxis alignment. We have to use some refraction

Heliotron J, there is already TV Thomson scatteringmirrors to lead the laser beam into the vacuum

measurement system. It uses the high power rubyessel. We have to design the collective lens to

laser and only shoots a single shot so it can’tconverge the laser beam at the plasma cross-section.

measure time evolution. Nd: YAG Thomson On developing the laser transmission system, we

scattering measurement system uses high repetitiohave to consider two issues. The first is to get a

rate Nd: YAG lasers, so this makes it possible tohigh S/N ratio by reducing the stray light level. We

measure the time evolution of plasma designed to set the entrance/exit vacuum windows

density/temperature profité. for the laser beam from the plasma as far as
possible by using extension pipes. We designed
2. Development of the laser transmission system these pipes not to be interfered with the structure of

Figure 1 illustrates the laser transmission system Heliotron J and to keep the length from the vacuum
for Heliotron J. It shows the two Nd: YAG lasers vessel as long as possible. The second is to design
refracted by the refraction mirror, the laser beam gothe beam diameter. Since the Nd: YAG laser beam
through the extension pipes and the lasers crosses is so powerful, it may break the vacuum window
inside the vacuum vessel, the Heliotron J. The laserbecause of its local heat load if the beam diameter is
which did not be scattered goes straight ahead to th®o small. On the other hand, to realize a high
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enough spatial resolutiarf the measuremi
system, the beam diamesdrould be kept narro
enough when the laser beam passes throuc
plasma. Therefore, we have to optimize
collecting lens design to satisfy these requ
simultaneously.

In order to design theollective lens, it i
necessary to chetke beam divergence. Figure
shows the laser beam diameter for the two lase
a function of the distance from the laser b We
checked the beam diameter witie laser alignmer
papers. We exposele paper to the laser bei
with 10cm interval. The resuls the beam diamet
gradually decreases agunction of the distance. -
focus the beam at the plasma center designed a
collective lens using the datathie laser beatr
diameter.
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3. Development of the data acquisition system
On running plasma experiment efficiently, it

important to check result of tAhomsol scattering
measurement as soon as possiiéto decide next
discharge conditionln a usual data processi

device, howeverthere are some ce where the
data acquisition and analysis does not com by

next discharge. This happensecause of th

scheduling and interrupt featud computer OS.

We decided to introduce the Time Invariant Mett
(TIM) which can collect data withilaffixed time
without command of OS. We i developing a data
acquisition/analysisystem whichcan process the
high-speedcattering light signs based on CINOS.
CINOS is anexperimentadata processing system,
which has a multcomputing featurecan process
input-output andcomputing with a given linear tim
The output time depends on facquisition time, so
on usual computer, if thacquisition time delays,
the output time will delay too. Additiony, if the
delay of output time takes time until the n
discharge the data of that discharge could not
taken. But TIM finishesollecting dat in a fixed
time, sothe output time will also be const and it
is a system that would not effect on plas
dischargé

4. Summary

We are developing theew highrepetition rate
Nd: YAG Thomson scatterinmeasurement system
for Heliotron Jto measure the time evolution
electron temperature and density of plasma pre
This is becausm investigating thermal tnsport, it
IS important to know th&me evolution ofelectron
temperature and density piasm: profile.

To realize a high S/N raticwe designed and
made anoptimized laser transmission syst As
for the data acquison system, we are develop a
new system usin@INOS an( TIM.
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