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Efficient Calculation Method of the Green's Function for
the Rectangular Cavity
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Abstract

This paper presents an efficient method of calculation for the potential Green's function in the rectangular
cavities. This method converts the slowly convergent Green's function into the sum of two, rapidly convergent
series through the application of the Ewald sum technique. As a result, accurate, fast convergent results are
obtained with only small number of calculated terms.
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Fig. 1. Rectangular cavity and the coordinate
system.
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Fig. 2. Convergence of the magnetic vector pote-
ntial Green's function for the rectangular
cavity with image series expansion(a=b=
c=L, x'=y'=z'=0.5L).
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Fig. 3. Convergence of the magnetic vector po-
tential Green's function for the rectan-
gular cavity with modal series expan-
sion(a=b=c=L, x'=y'=z'=0.5L).
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Fig. 4. Convergence of the magnetic vector po-
tential Green's function for the rectang-
ular cavity with Ewald sum series expan-
sion(a=b=c=L, x'=y'=z'=0.5L).
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Fig. 5. Convergence of the Green's function cal-
culation by the Ewald sum method(z=z'=
0.5L).

ole] ¥]s} Ewald® W< 443 19 49 A3
T HR A2 E 3749 BSeln BF of S w2
THHL Y& ¢ F A

o I8 Se 22 BRAAE=2=050)¢ 94X
& AdH 259 AANE WHAA 7HEA Ew-



B 1. Ewaldd Aitel o3 HFxt
Table 1. Average error in the calculation by the
(x107%)
x,y | 005a | 0.15a | 0.25a | 035a | 0.45a
0.05b 2.18 1.81 6.49 2.38 1.93
0.15b 1.81 0.87 1.03 277 1.29

0.25b 6.49 1.03 2.02 1.95 092

Ewald sum method.

0.35b 238 2.7 1.95 094 123

0.45b 1.93 129 | 092 1.23 228
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