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Electron Cyclotron Heating is Used to Heat 
and  Control ITER Plasmas 
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Electron Cyclotron Heating Subsystems 

170 GHz Gyrotron 
Sources 

Launchers with 
Steering Mirrors 

Transmission 
Line in Port Cell 
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Overview - Electron Cyclotron Heating system 

• 24 Gyrotrons 
• 24 => 56 Transmission Lines 
• 5 Launchers with 56 outputs 
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Corrugated Aluminum Waveguide Components 
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Waveguide Vacuum Pumping Tees 

Circular slot type with 
microwave absorber 

Linear slot type with 
microwave screening 



Page 7 

Vacuum Pumpdown data 

!TER 14 m waveguide pumpdown test
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At Turbo pump 
Inside Pump Tee slot 
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Line Components and T Confinement 
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Transmission Line in Port Cell 

Diamond Window Assembly 
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Transmission Line Gate Valve 

Valve includes internal waveguide corrugations 
 

Tritium compatible – metal seals and bellows 
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Double Metal Seal Waveguide 

•  Helicoflex and EPDM seals on end of corrugated 
waveguide section 

•  Vacuum connection for monitoring space between 
seals 

Groove for outer seal 
Groove for inner seal 
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Port Plug Launcher - Waveguide Seal 

Waveguide to port interface - Primary T containment 
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Port Plug Launcher - Waveguide Seal Detail 

Accommodates thermal expansion without waveguide distortion 
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welded bellows with con-flat flanges wire mesh sleeve for bellows protection 

break-away waveguide section 
grooves for vacuum pumpout to waveguide 

diode laser alignment interlock 

installation and transport braces 

standard waveguide flange 

Breakaway waveguide seismic break concept

breakable waveguide joint attached 
using metal tape and aligned 
with soft plastic dowel pins

flexible bellows cooling line loop for center section 

0.75 m possibly shorter

Shown in collapsed position in axial direction (worst case to accomodate)
Breakaway Seismic Break

Sacrificial Waveguide - Seismic Break 
•  Differential movement between  

Tokamak building and external Buildings 
•  Accommodate 6 cm displacement 
•  Must maintain 2nd T confinement 
•  Sacrificial waveguide inside bellows 
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Thank You 


