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 To investigate the plasma transport phenomena which 
change quickly, it is important to measure the time 
evolution of plasma profile with high accuracy. 
Therefore we are designing and developing a new 
Nd:YAG Thomson scattering measurement system for 
Heliotron J, which can measure the time evolution of 
electron temperature and density profiles. The 
Nd:YAG Thomson scattering measurement system 
consists of a laser and transmission system, a 
collecting system of scattering light, a polychromator 
system and a data acquisition system. In this paper, 
we focus on the results of the performance tests of the 
polychromator and the data acquisition systems. 
 The polychromator is a device to disperse the 
scattering light. One polychromator consists of 6Ch. 
detectors; 5Ch. are used for measuring scattering light 
intensity, and 1Ch. is used for density calibration. It 
outputs the scattering light intensity by dispersing 
specific wavelength using the interference filters. 
Furthermore, we designed and manufactured a 
pre-amplifier which amplifies the output signal and 
eliminates the background light. It was found that the 
polychromator has an enough performance to measure 
the electron temperature.  
 The data acquisition system is a system which can 
process the rapid scattering light signal under the 
condition that the laser pulse width is 10ns. This 
system acquires analog signal from the polychromator 
and it digitizes the analog signal with the charge 
integral type AD/C. The acquired data are transferred 
to the data acquisition computer, which is called 
CINOS. Finally, these data are analyzed by 
transferring to the analyzing computer. 

 The wavelength of polychromator was calibrated to 
measure the plasma profile with high precision using a 
data acquisition system and a variable wavelength light 
source. The calibration method is to inject a varying 
wavelength light which comes from the light source to 
the polychromator by changing the wavelength of the 
monochromator. Next, the injected light is converted to 
the signal by the polychromator and transferred to the 
acquisition system. The Figure 1 shows the spectrum 
obtained by polychromator as an initial result. The 
green, lime green, blue, magenta and red line show 
Ch.1, Ch.2, Ch.3, Ch.4 and Ch.5, respectively. The 
minimum wavelength step size of the monochromator 
is 0.028nm, therefore we can calibrate polychromator 
with very high precision.  

 
Fig.1 Initial result of the spectrum of a polychromator 
 
Our next work is to measure the plasma profile of the 

electron temperature and density with more high 
precision and to investigate the plasma transport 
phenomena.  
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