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5. RF Systems and Particle Acceleration
5.1 Waveguides

5.1.1 General; cut-off frequency
5.1.2 Rectangular Waveguides
5.1.3 Cylindrical Waveguides
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Boundary conditions:
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TE and TM modes happen to have the same eigenvalues.
For simplicity one still looks at TE and TM modes separately.
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Rectangular Wave Guide

for TM modes

for TE modes

TE-modes: Once Bz is know, the full field can be found
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Transverse fields
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Rectangular TE Modes
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Example: Rectangular TE01 Mode
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Example: Rectangular TE22 Mode
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Rectangular TM Modes
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Example: Rectangular TM22 Mode
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Pointing Vector



Energy density for TE mode 2,2

0
0.5

1
1.5

2 0

1

2

3

0
500

1000
1500
2000

0
0.5

1
1.5

2

Energy density for TM mode 2,2

0
0.5

1
1.5

2 0

1

2

3

0
500

1000
1500
2000

0
0.5

1
1.5

2

Energy density for TM mode 2,2

0
0.5

1
1.5

2 0

2

4

6

0
500

1000
1500
2000

0
0.5

1
1.5

2

TEU
TMU TMU

x x

xy y z

x

Matthias Liepe, P4456/7656, Spring 2010, Cornell University Slide 23

Energy Density



Matthias Liepe, P4456/7656, Spring 2010, Cornell University Slide 24


