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A%, Numerical Analyses of Electromagnetic Scattering Considering High Frequency Locality in Terms of Fresnel Zone
Number Criteria (FIFR : 7 LRV Y — 8 A FRAE & U C s i 0 SR BTtk & LA A 72 R RGN GEL RS O BB AT v 12 B
DFGE) ) L, FEXL6ENOLMKIN TN,

% 1 % lntroduction] TiX, NRMZRERLEHELARNTIE A LB L, KRFSCCTHRETT 5 BT Z W 72 LT IE O
ESTERABEICL TS, Xm0 BW%E, mEEEMAOMED—>Thd R #FHEEROMITIETH DT
— A2 RE (MOM) ITHAIAATS, BBk ERETH L L LTWD. Fi- A BIEITF AR O B BR8]
L, MBRHTIE T H 2 BMCFRRYTEG (GTD) O X 5 IZWEMEIRR FTRETH V ¥ DO FEIIZ 2N &, 7
LRV — U ERIE LT 52 LT, ML S AT T AR RCBIRLE ORLE - B - BELETE RIS kG
LATRfRIE 70D Z L EIRIE LTINS,

% 2 3 [Fundamental Theory of Fresnel Zone Localization] CiE~7 L rLy — U A FEEE & U2 BT b ik o St &
LT, BB ET 2R b FIEOMIAER S AL & i U CTHfEIC L, BRI ZRRFTEFIEOFIEEZ = L
TS, 7LV — DR 3 LT &7 D A BER O BT EiE & E o, ZALSOEREZ Y D & RS,
TAUTHENIE AT 2 R ER 22 BT &2 J - 5 720, MBI CTHEAT T @M L T s, ZoBBEROT
LT LR =TI L AREL, BEMITERrE TEL I L EABEMMETHLNIL TS, £, TOR
FEEMTICRI L, Emx013% D NFEE LD Z EER LI,

%5 3% [Fresnel Zone Localization of Radiation Integrals| Ci, BEMOFHEREBER N G52 5N TWD E LT, BHEHBESICHE
At FEE T T 2 HIEZRT LIS E O OBEIZ OV TRE L TS, EIEERRY ML EE AT 2 2 & TR
ZRML-20 3 ot GRS X O GELAR) (280 5 B O RFHLICERE LT b, B O BELF 0 A
DL SN BEO BB OMIEHEGIRRE L, FEM EE2HENO TS, RICBEIER & L TEEEEEl (PO) <° MoM
OfERWTHEICH, RAER ARSI CTH D Z L 2R LT\ 5.

% 4 % [Physical Optics Radiation Integrals with Frequency-Independent Number of Division utilizing Fresnel Zone Number
Localization and Adaptive Sampling Method| T, % 3 BTN L7z JRATbTEL, FEoonEEo—>Th 5 Adaptive
Sampling Z # A4 H8, FHRAN 2 BN EEFICT 2 FEER LT D BE O RIS LT—EDE %47 9 Nyquist
Sampling TITJEW TG U TRIAERN KT 2—F, #f0BEBO—EDAMMHZELEIZ/E]9 S Adaptive Sampling T
IR EFEA—E L0 D. A MY v 7EK - AFHEERE Vo7 2 RERBEICETHEA L7z 24, FHTRERELEK
BIKAF L 72D 2 2R LTS, 3REMETIHEIED y VIETHEBREICL > TERINIEEREHWD Z &2t
ELTN5B.

% 5% [Nlmplementation of High Frequency Locality in the Method of Moments for 3-Dimensiona Scattering Problems] Tl
4 TEFE TICHEN SN2 DR EFEETERA L, fElEEo b0z /b L, 2 MoM I XV i3 2 et — 2
> FE (Local-MoM) ZH#ZR L TW2. 3WTEICEMN T 212H 720, BWBEEE AR 7200 Tl S AT b #h T
DT EEME L. HEBENR L RDEMBEOMASDOEE LT, MAICE 2 FTRE LMD 05 FfEZNTH
WA T RE LW FERES TV D, HIE T K OIERE SET & dhim Bl A~ A L, SIERERRIFCH D Z &,
R A TR AL EORERROND Z L AR L T 5. FHRICUEER AT Y B O JREERFEA M2 &
N7, HlZIL326B DA E Y TRIT HHAELEY A X% 40 RMG 20 M2 ERMFETIRETELL LTS, £
7= Local-MoM (ZEE(FD MoM _R—2 DB Y L = L—Z IZ b HRICHZAAT Z L3 T, ZOREKCEMMICHE
ATWD. ZZTEflE LT WIPL-D ~HAAAL TN S,

% 6 % [Conclusions] TIL, KX EZRIEL, SHOPELEBELIR~STND.

PLEZEST B, RERSUIFHEERIC 3T 2 BELAIHEAICRIb 2 @A L, Zh% 2 koen b 3 ko~ L kET % &
LbiT, FHRAM EFFUSENWNL L, MEMEGRRICE 7, BRA OIS 5 2 587 7o LUH BRI & ST
L7ebDThY, L¥lk, TEEERTLIEZADKEV.

%« FRSCEE BRI, FI3L 2000 72 & 9532 300 354 1 M9 ORI 57, b L<ITITEL 800 5% 1 FRE L T 723wy,
Note : Thesis Summary should be submitted in either a copy of 2000 Japanese Characters and 300 Words (English) or lcopy of 800
Words (English).
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Thesis Summary (approx.300 English Words )

Computational costs for electromagnetic scattering analyses by the Physical Optics (PO) or the Method of Moments (MoM)
become extremely heavier in higher frequency. In this dissertation, some techniques to embed the high frequency locality of
scattering phenomena into PO or MoM, named “Localization method,” are studied for the reduction of the computational
loads. The scatterer surface is localized and truncated according to the Fresnel zone number criteria and the localization leads
to suppression of frequency dependence of computational costs without degradation of computational accuracy. In Chapter 2,
the fundamental property of Fresnel zone localization is investigated. In order to suppress the truncation error, a raised cosine
function, named “EYE function,” whose argument is also the Fresnel zone number is introduced. From Chapter 3 to Chapter
5, some specific localization methods are presented and numerically examined for 3-dimensional scattering analysis of
simple structures such as a rectangular plate or a part of sphere. In Chapter 3, localization of radiation integral is discussed.
In order to define the local area around edge diffraction points, the modified surface-normal vector is adopted. In Chapter 4,
frequency-independent segmentation in PO radiation integral, which consists of the localization method and the adaptive
sampling, is discussed. This technique is at first applied to 2-D problem, and then, the expansion to 3-D problem is
examined. In Chapter 5, MoM analysis of the localized scatterer, named “Local-MoM,” is discussed. It is proposed that the
square root of EYE function should be applied to a source side and an observer side. Local-MoM enables a MoM analysis for
very large scatterer with 1121x1124 which cannot be analyzed by the standard MoM due to the memory capacity of 32GB.
In Chapter 6, the summary and future works are presented.
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