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Abstract：The design and performance of a new cross-polarization scattering(CPS) diagnostic 

is presented，which is based on the scattering of an incident microwave beam into the opposite 

polarization by magnetic fluctuations[1, 2]. Through design and platform testing, the CPS 

diagnostic has the following characteristics: 8 frequency points in Q band; the power flatness is 

less than 10 dB. The cross-polarization scattering signal is detected by two methods: 

dual-polarized horn and polarizer. Laboratory test results show that both methods have a rejection 

≥30dB，typical results shown in figure 1. Through the optimization of the quasi-optical system, 

the launch angle can be adjusted within ±10°, and the microwave beam waist radius is about 80 

mm (at 700 mm). The 3-D ray tracing code: GENRAY is used to simulate the propagation of the 

probe and scattered rays. In the future, the CPS diagnosis will be used to study the 

electromagnetic fluctuation behavior of the high-performance plasma and strong gradient region 

of the HL-2A/2M tokamak. 

 

Figure 1. The measured power with different polarizer angles 
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