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Abstract 

A new method is proposed to determine the 
intensity distribution of an RF beam with no IR 
camera. The gaussian output of GAMMA 10 
gyrotron is successfully measured by the method., 
within the accuracy of about 20 %. 

 
1. Introduction 

For efficient transmission of RF beam from 
gyrotron to a launcher, transmission mode measure-
ment is necessary. The conventional beam profile 
measurement by IR camera1), however, is not 
suitable for some situations, such as the beam duct 
of the launcher. This is due to the limited optics setup 
of the IR camera, which makes it difficult to set up 
measurement systems in tight spaces. In addition, IR 
cameras are expensive, but there is a risk of damage 
by an RF incident. 

In this study, a thermal liquid crystal (TLC) sheet, 
whose color tone changes with its temperature2), is 
used to measure the beam profile of GAMMA 10 
gyrotron. 

 
2. Experiment 

The setup is shown in Fig.1. The distance between 
the output window and the screen, 𝐿𝐿 , is changed 
from 100 to 400 mm. The RF is 28 GHz and about 
200 kW. The pulse width is under 6.0 ms, depending 

on the screen distance. As a benchmark, an IR 
measurement is also conducted in a similar setup. 

The normalized cross-sections of each method at 
𝐿𝐿 = 250 mm are shown in Fig.2. The 1/𝑒𝑒2 radius 
of the profile at each distance, calculated by gaussian 
surface fitting, is shown in Fig.3. 

 
3. Discussion 

From Fig.3, the accuracy of the TLC method 
against the IR method is within 20 %. The accuracy 
may be improved by reducing the flicker noise of the 
video camera. The phase distribution is expected to 
be reconstructed from the TLC measurement. 
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Fig.2 Comparison of cross-sections (𝐿𝐿 = 250 mm). 

 
Fig.3 Comparison of gaussian radiuses 
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Fig.1 The experimental setup 
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