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1. Introduction 
The EC launcher is being designed to inject 

20MW of millimeter-wave beams into the ITER 

plasma. High-order modes (HOMs) excited at miter 

bends, the junction between the waveguide and so on 

may be radiated from the waveguide and randomly 

scattered in the launcher. This can cause unexpected 

heating in the launcher components [1, 2]. 

In this paper, beam intensity profiles of the ITER 

EC equatorial launcher mock-up were measured at 

low power level. In order to investigate effects of 

HOMs, mode mixed beam was injected into the 

launcher mock-up. Section 2 describes experimental 

apparatus and results are mentioned in Section 3. 

 

2. Experimental apparatus 

Figure 1 shows the EC launcher mock-up and 

experimental setup. The mock-up was fabricated at 

full-scale size and simulates one of three mm-wave 

transmission sets. Only one of the eight line is an 

authentic waveguide line. A 170 GHz, HE11 mode 

generator was used as a beam source. In order to 

excite HOMs two waveguide couplings with 3 mm 

and 5 mm offset respectively were used. 

    

3. Result 
Figure 2 shows the intensity profile of the radiated 

beam on x-y plan, x-z plan and z-y plan. Mode 

contents at the waveguide outlet are 86% of LP01 

mode, 2.2% of LP11 (o) mode, 2.8% of LP11 (e) mode 

and 6.6% of LP02 mode, respectively. As a result 

almost all of mm-wave beam injects the fixed mirror 

and the intensity on the mirror-edge was about - 35 to 

-39 dB at each offset. No signal was observed on the 

beam-duct wall. 

Assuming a radiation from the waveguide nearest 

to the wall, an intensity profile on the beam-duct wall 

was evaluated in Fig. 3. Mode contents are 81.5% of 

LP01 mode, 9% of LP11 (o) mode, 3% of LP11 (e) 

mode and 4.9% of LP02 mode, respectively. Measured 

intensity on both mirror edge reached -15 dB and it is 

changed by the mode contents. The RF which was not 

able to be caught the fixed mirror can be scattered in 

the launcher and may hit components. Therefore, 

strong active cooling structures are necessary for the 

beam-duct. 
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Fig.1 Experimental set up of the EC  Equatorial  

launcher mock-up. 

 
Fig.2 Intensity profile x-y plan, x-z plan and z-y plan. 

(Mode contents LP01 mode:86%, LP11(o):2.2%, 

LP11(e) : 2.8%, LP02:6.6%) 

 
Fig.3 Intensity profile x-y plan and x-z plan the 

waveguide shown in red. (Mode contents LP01 

mode:86%, LP11(o):2.2%, LP11(e):2.8%, LP02:6.6%). 
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