=

Electrodynamics 2019: Lecture 4
Anders Karlsson, anders.karlsson@eit.Ith.se

Electrical and information technology

Electrodynamics 2019: Lecture 3



Last lecture

» TM-modes Circular cylindric waveguides

» Comsol
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Circular waveguide

Cylindrical coordinates (p, ¢, z). Then r = pp + z2.
TM-modes H, = 0 and

E=E,p+Eyp+ 2E.,
H =H,p+ Hyo

E.(r) = Jn(ktmnp) (Amn cosmeo + By, sinma) eikzz
m=01,2...,n=12...
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Circular waveguide

gmn
kmnziyt]m mn =0,
= S ()

Cut-off frequencies TM: k, =0 = k = kypn = fonn = QLLm”
T a
2.4
Fundamental TM-mode: TMg; with fp; = 2£ 05
T a

Example: a = 15 mm gives fo; = 7.65 GHz
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Circular waveguide

Comparison with membrane:

: v Emn
Resonance frequencies=f,,,, = Cy—
T a

Shape= i i Jm(ktmnp) (Amn cos mg + By, sin m¢)

m=0n=1
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Circular waveguide

Guitarr string
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Drum head

Circular waveguide

b -

@ 2.13f,

@ 1.59f,
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Circular waveguide

TE-modes, E, =0

E =FE,p+ E40, (3)
H=H,p+ Hyp+2H. (4)

H.(r) = Jm(ktmnp) (Amn cosmeo + By, sinme) b=z

m=0,1,2...

hman 4
kmnzi Jm mn :O,
! () { n=1,2...
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Circular waveguide

Cut-off frequencies, fr, = £ Thmn
°m a 1.841
Fundamental mode: TE;; with fi1 = £
2r  a

Example: a = 15 mm gives f1; = 5.860 GHz
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Transverse components E1 and H

From Maxwell's equations it follows that the transverse
components can be expressed in E, and H,:

i N
Er(r) = = {k,V1E.(r) —wpoz x VrH,(r)}
t
Hry(r) = é {k.V1H.(r) + weoz x VrE,(r)}
t

(Equation (15) in the exercise book)
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Transverse electric field E7.

Fundamental mode TE;q;.
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Today

> Traveling wave cavity
> Cavities

» The pillbox cavity
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Traveling wave cavity

‘
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Traveling wave cavity
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Design of traveling wave cavity for MAX IV

m-mode
d
T
d=
2
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Design of traveling wave cavity for MAX IV

T mod
5-mode
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Design of traveling wave cavity for MAX IV
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Design of traveling wave cavity for MAX IV

Frequency= 3 GHz = T = 333 ps and d = 3.33 cm
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The 2{—mode
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