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A Study of Electromagnetic Field Analysis and Its Numerical Dispersion
Property Using Finite Integration Method on Space-Time Grid
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Abstract An electromagnetic field computation using finite integration method on space-time grids is expected
to realize efficient computation owing to its adaptive construction of grids. This paper examines the numerical
dispersion property for plane wave propagation using three types of space-time grids to study the computational
accuracy theoretically. The obtained dispertion property is similar to that of FDTD method.
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Fig.1 Relation between face of primal grid and edge of dual grid.
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Fig.2 Space-time grid 1.
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Fig.3 Positions and number ordering of variables: grid 1.
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Fig.4 Space-time grid 2.
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Fig.5 Positions and number ordering of variables: grid 2.

TRA(7) D 9DD fFIBETBZANELN, BHEF T
R (8) kD 6 DD gICEATHAMNMEOND. BT 1 LERRICHE
BARER (X (13)) ZAHVT, ¢IcBd5 6 DORE fIcBd
BRUICEIT UL, 15 x 15 DITF] A ZRVTK (15) DT
ERITTENTES.

3.3 & F 3

Ric, 2BTHHALEE I, Rz -y AH, Az A
&L, BEARIRD 3 Rk ZEREFIC DOV TRET Z1TS. &
T3 &K 6 ICRY. K LERE y 855 RIcEFEERELT
BD, THEIETOEMELEZRRALTWS.

ZEMATMOLAEE, « #AMZ Az, yBAEZE Ay &L,
BRIAROLIIERE At T35, £, BFOBRERET S
NEGA=—RZELUTRGICTRY I, ZEATS. FRFILBVT 2
-z FHEICFATRE TR F ORDH E, DRATHO, B f X
BRD ¢ o OFDMEZERT. TOMEIIRD5PHETFDLT
X GDEZMN D, DHTHD, B gld z AEDBREET.
o, ERTOy - 2 FHICFITEE T F DESH E DH
THH, T fFIEERD y 7 OBLSEEZRT. TOWEICR
DBEIIIEF DU TIE G DR Dy DBRIEDT, B g i
y AADOEREZRYT. ZOMODRPEICHBI2EHICIERE
BESRDR D DETET 5.

NI | -El ectronic Library Service



The Institute of Electronics

M6 WZERMET 3
Fig.6 Space-time grid 3.
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Fig.7 Positions and number ordering of variables: grid 3.
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Fig.8 Dispersion property: grid 1.
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Space-time grid 3 (Ax=1, Ay=1, At=1/2)
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Fig. 12 Dispersion property: grid 3 (45°).
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