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Motivation

THz-driven electron gun

DWFA

THz generation

S.N. Galyamin et al.,Opt. Express, 
22(8)8902 (2014).
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Motivation THz-driven linear electron accelerator

THz driven bunch compression & streaking
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Rigorous approach Planar waveguide

Purpose: generalization for cylindrical waveguides
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Cylindrical waveguide with uniform filling

( ) 0( )
1 ,zliki zi lj

H J e
a

M 
 

=  
 

2
2 0
0 ,l

zl
j

k k
a


 

= − 
 

0 / ,k c i = + 0 0( ) 0lJ j =

0

1 ,
H

E
ik z







=



( ) 0
1

1

zm
m

ik zr m

m

j
H J e

a
M 


−

=

 
=  

 


Incident field: symmetric TM0l mode

Reflected field 
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 (1)FContinuity at z = 0:

Integral 
representation 

for H: 

Cylindrical waveguide with uniform filling
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Integral 
representation 

for Ez: 

Cylindrical waveguide with uniform filling
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Continuity at  = a, z > 0:



“Regularity” condition

Cylindrical waveguide with uniform filling
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Right-hand side has poles in the upper half-plane for  = p:
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Factorization and decomposition
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Wiener-Hopf equation

Formal solution of W.-H. equation

Cylindrical waveguide with uniform filling
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(| | , Im )  → Meixner edge condition

Solution of W.-H. equation

Regularity condition

Cylindrical waveguide with uniform filling
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Infinite linear system for coefficients of reflected modes

Cylindrical waveguide with uniform filling
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Far-field
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Cylindrical waveguide with uniform filling

S-parameters

Far-field
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Near field

Cylindrical waveguide with uniform filling

https://ieeexplore.ieee.org/document/9382413
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Cylindrical waveguide with layered filling

S-parameters

https://arxiv.org/abs/2104.12375



15

Cylindrical waveguide with shallow corrugated wall

https://arxiv.org/abs/2005.05020

S-parameters

Far-field
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Thank you for your attention!


