Institute of Electronics,

I nf ormation, and Conmuni cation Engi neers

201 2 FBFFERBEFEREXRS

CS-1-1

22 R A [RIE 0 1E 2 AW T B E R ICE T 25t

A Study of Electromagnetic Field Computation Using Space-Time Finite Integration Method

R ]

Tetsuji Matsuo

EKRE
Shingo Shimizu

Ehafe
Takeshi Mifune

FMARFE TFEHER BXITFEH
Department of Electrical Engineering, Graduate School of Engineering, Kyoto University

1. FANE

B, AT VTN EBREORERED D VMIZ
NUTOY A XDOANTHEEIZLY, BEEGG DWITE)IC
T DEEORKMEE ATRICHIET 2 FERER SN T
3. TOR, BEYWOBREERICET VLT HEDIT,
HEBTEAN T L LICHEGHRBRTFBREANS
ZEBRDOEND. FRESEFNPEVDL, e kTR
REHFETAFETHY, —BRORRTFBRITIT 5B
REREFEHEOFEORENRTONL TV EOY, FI it
FDID {5 EETAFETH BN, BE & ZEMIC VTR
M2 BB Z EPBETHY, BEFEICII %
PRI £ B BRI EIZ L EF 2T B RIZDW TR
FDTD LR TH - 7=,

F T, BEFMIZLEICH A A8 ERT B0,
FRrZEfE T2 Ao FILEOBRESRKBE I TEY, FDTD
B XV R ERUREREN TR Z EREE ST
500 AME, Z2f 2 RTB & O3 RITOEZER FIECR
AR TR OBREHCETAHEEITY.

2. HEMARES A
BEERL LT,
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ERND. 72720, =1/ V(eope), & ITEREH, o i3
REFTHD. w7 2y oV HFERT,

dF=0, dG=J (1)

F=-% Eddx’ + 2 ®,dx*dx,

G =20 Hdx’dx' + £ Dydxtdx’,

J=cpdx'd’dx’ - T, *Jdx’drtdr ©)
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T. AR TIE, BIE % Type A, %% % Type B LR, X
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(a) projected on the x'? plane (b) domain (III)

Fig. 1. A space-time grid where solid and dashed lines represent
primal and dual grids.
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Fig. 2. 3D Space-time grids at the corner of Domain (III) where
solid and dashed lines represent primal and dual grids.
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Fig. 3. Discrepancy of %3 between space-time FI method and
FDTD method.
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Type A & Type B DFF %22/ 3 IRITD 4 IRTHZERIC
TR LT 2R 4 & SIZ77. CHR(6) & Bk DR E T,
& =5DFEETIZ, =1L HEELNHIBEDEK
BOBIHDOHERRELXE 6 17T, 0, fERI) &
R UZER 3 L ORI AR %2 AV iz FDTD B L 2R %
6(c)lZ/ng". FDTD i, &% ¢ =1 OELHIcAbt
THERIZ S 2 D7, BEZER] FITED 20O EER
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FERLE IS —ELTWVWAL, Type AZHW-EAITIE, &
AFOTRRICETHRENECTCWD ZEBD05. 2B,
10 FEEMAT v FEHERICBOTYH, BERLZEEIIRDS
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(a) primal grid (b) primal and dual grids
Fig. 4. 4D space-time grid of Type A © where solid and dashed
lines represent primal and dual grids.
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(a) primal grid (b) primat and dual grids
Fig. 5. 4D space-time grid of Type B where solid and dashed
lines represent primal and dual grids.
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Fig. 6. Scaterring of ®;.
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