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The Characteristics of Field & Mode Distributions
in a Cylindrical Reverberation Chamber
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Abstract

In this paper, simulation results of an electromagnetic field and mode distributions in a cylindrical
reverberation chamber were presented. Reverberation chamber is an alternative test facility for a semi anechoic
chamber, which is widely used for the analysis and measurement of electromagnetic interference and immunity
tests. The method of computing the number of modes in a cylindrical reverberation chamber was presented and
the number of modes in a cylindrical reverberation chamber with the same volume was compared with the
different ratio of radius to height. The FDTD method was used to produce field characteristics inside of
rectangular, right-angled isosceles triangular, and cylinder type reverberation chambers with the same test volume.
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Fig. 1. Cylindrical reverberation chamber model.
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Table 1. Value of p'y, for TE modes in a cir-
cular waveguide.

Dm

1 2 3 4 5 6 7

3.832{ 7.015 {10.173,13.323116.470{19.615|22.760
1.842| 5.330 | 8.535 |11.705]14.862|18.014|21.163
3.054| 6.704 | 9.967 |13.168|16.346|19.511|22.670
4.196| 8.012 |11.343|14.583|17.786|20.970|24.142
5.312{9.278 |12.678|15.960{19.192122.397|25.586
6.406(10.515/13.98217.308{20.571(23.799)27.006
7.507|11.729|15.263|18.632|21.926|25.179|28.404
8.740|12.928|16.523|19.935/23.262|26.539|29.785
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Table 2. Value of pn, for TM modes in a cir-
cular waveguide.

i P e
" m
0 | 2405|5520 8.654 | 11.792 | 14.931 | 18.071
1| 3.832 (701610173 13324 | 16.471 | 19.616
2| 5.136 | 8417 | 11.620 | 14.796 | 17.960 | 21.117
3| 6380 |9.761 | 13.015 | 16.223 | 19.409 | 22.583
4 | 7.588 |11.065| 14373 | 17.616|20.827 | 24.019
s | 8771 [12339]15.700 | 18.980| 22218 | 25.430
6 | 9.936 |13.589] 17.004 | 20.321 | 23.586 | 26.820
7 | 11.086 |14.821] 18288 | 21.642 | 24.934 | 28.101
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Fig. 2. An ellipse including TMumi, TEumi.
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Table 3. The number of modes compared with
the ratio of radius to height and frequ-
ency in the same volume.

MHz)| a=h | a=h2 | a=h4
400 14 14 14 11
500 28 27 29 28
600 46 51 53 56
800 110 115 13 112

1000 205 211 29 233
1200 353 360 388 369
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Fig. 3. Models of reverberation chamber.
(2) Right-angled isosceles triangular type,
(b) Rectangular type, (c¢) Cylindrical type
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Tringular reverberation chamber
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Fig. 5. Standard deviation of E-Field inside right
-angled isosceles triangular reverberation
chamber.
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Rectangular reverberation chamber
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Fig. 6. Standard deviation of E-Field inside rec-
tangular reverberation chamber.

Circular reverberation cahmber
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Fig. 7. Standard deviation of E-Field inside cylin-
drical reverberation chamber.
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