
  
  

Profile measurement is important in plasma-
confinement research. To control and sustain a high-
performance plasma, plasma-profile diagnostics with high 
temporal and spatial resolution are necessary. We have 
proposed a new interferometer, which has tens of 
measurement chord, and a relatively simple measurement 
system compared to a conventional multi-channel 
interferometer. 

Fig. 1 Block diagram of interferometer for validity 
confirmation experiment 

 Fig. 1 shows a block diagram of the interferometer. This 
experimental setup is utilized for evaluating the principle of 
this method. An experimental setup, which can be applied to 
the plasma, was described the other articles1,2), however, this 
system can still measure the profile of the stable objects. An 
image non-radiative dielectric guide (INRDG) antenna can 
transmit probe beams to the various directions by various 
frequency input to the antenna. The transmission angle of 
the beam is a function of the input frequency. The horn 
antenna receives the probe beam. Here, the receiver antenna 
is mounted on a movable stage, and can be received the 
probe beam with different measurement path by the 
appropriate receiver alignment. The vector network analyzer 
measures phase at each frequency. In this experiment, we 
prepare the frequency component from 70-80GHz by 
upconverting the output of the VNA (2-12GHz) with Gunn 
output (68GHz). To evaluate our system, we have applied 
this system to the Teflon plate with width of 28mm, and 
thickness of 3mm. 

 Fig. 2 shows experimental results of the profile 
measurement. We measure the profile of the dielectric plate 
twice by changing the plate position indicated in upper area 
of Fig. 2.    

150mm

28mm

147.4mm147 4mm

Plate1 Plate2

Ph
as

e 
[d

eg
.]

Antenna Position [mm]

Fig. 2 Measured profile of the dielectric plate located in 

different position 

The receiver antenna is adjusted to the proper position at 
each frequency in order to receive the highest amplitude of 
the probe beams at each position. The clear phase increment 
from 0 degree is recognized around two antenna positions.
These positions are good agreement with plate position. 
These profiles do not become rectangular shape, because the 
beam spot size is comparable to the width of the plate.  

The phase increment at plate position is about 110 degree. 
Theoretically,  phase increment of 3mm thickness plate is 
estimated to be 120 degree. This measurement error 
corresponds to the line density error of 2x1012 [cm-2] in 
GAMMA10 plasma. 
 From this experiment, we can demonstrate the new 
interferometer for profile measurement. It is confirmed that 
the dielectric plate profile can be measured properly.  

We are now designing the quasi-optical mirror for focusing 
the probe beam to increase signal to noise ratio. After the 
fabrication of the mirror, we schedule to apply this 
interferometer to the GAMMA10 plasma.  
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