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Work is inspired by idea of Alexsey Grudiev to use combination of TE01-
TE02 modes in RF valve:



In our design we decided to use the similar approach but different modes 
combination In our case we are using combination TE11+TM11 In this case wecombination. In our case we are using combination TE11+TM11. In this case we 
do not need TE10-TE01 mode converters. In some cases it can be convenient. 

We used before the TE11+TM11 combination in Mixed Mode RF window toWe used before the TE11+TM11 combination in Mixed-Mode RF window to 
decrease fields at brazing area:

X-band TW mixed-mode window

Electric fields of summation of TE11 and 
TM d i th i l id

Electric fields of TE11 and TM11
d i th i l id TM11 modes in the circular waveguidemodes in the circular waveguide



X-band TW mixed-mode window



Ideal case – to eliminate all field at the wall. But we can not do it with these two 
d l B t li i t t i t ! I thi th bi tiHmode only. But we can eliminate        at some point ! In this case the combination 

of modes becomes similar to TE01 mode and we can make a slot without 
radiation.

Hϕ

The circular waveguide with 40mm diameter was chosen for 11.424 GHz. 
Reasons:   cutoff for TE12;  there are commercial  Ф40mm valves.

For Ф40mm waveguide the TM11 / TE11 amplitude ratio have to be 0.48 to provide
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TE11+TM11 Launcher



E-field H-field



Field in cross-section, where  0Hϕ =

E-field H-field
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S 5; 8; 10 mm;S = 5;  8;  10 mm;
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Fields decay in the slotsy





Simulations of geometry close to commercial valve 
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Resonances



Parameters:

Max. E-field (100MW) 855 kV/cmMax. E field (100MW) 855 kV/cm
Max. E-field ( 50MW) 605 kV/cm

Max. H-filed (100MW) 234 kA/m
Ma H filed (50MW) 165 kA/mMax. H-filed (50MW) 165 kA/m

Pulse heating (100MW x 10-6s) 22o

Pulse heating (50MW x 10-6s) 11og ( )

Length ~230mm


