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So far, an approximate solution of Dyson’s equation for scattering problems of electron
waves and vector fields in TM mode, so-called scalar field, by point-like scatterers has been
developed and applied to various systems with remarkable results. However, it has never
been realized to deal with the scattering problem of the TE mode of a vector field by point-
like scatterers in , which is essentially a vector field problem, by a simple approximate
solution method. In this paper, we extend the formulation of the approximate solution
for the scattering problem by point-like scatterers to the case of vector fields.

Key Words: Point-like Scatterers, Scattering Problem, Dyson’s Equation, Approximate

Solution, Transverse Vector Field

1. IFC®IC

K HBFADANTOREDOANY 25 4 722 KITETFRICEALEFIR, TR >VF Ry b [1], FHEPOEFEICED
BREWNA VXTI Z20WLERRTIHMNGEL T 2ETR 2, MEQEPETIPE, BEHOREREARY VRO AER
M3, 4,5, HEHOR—7 ALEEMR6, 7 3N RBERIZHEET 2 HELMEL k2, ch s OMETIEEDa L —
VYADPBEROEBLREAT R -oTED, FHEETIHEARCOVTHFIFEERZ R EDab—1L Y RET ¥ ¥ v Ll
BIEAWVWS Z B TERYV, ZHEFET 2BEMAROLEBORBICOVTXEABRA LB LELD D, HERD L IFIEFK
AEaX o sMEO—DTH S,

ZOMOMED R TEELADOBELEE NI RIBEITOWT, BELEZE SIRBEA LR L, BEICH Y 2 280 E
FHEPBREEINZ (1], ZORETFETE, BELREEZ XA Y AR EAWCTES TEREM I, sUREELEE 70 2 B
LML TV, BRBERETHEAREZ L ) —FTELEB DR VWTH 20, 7V — VEKEROCIESAERIETE,
BAOZVHBRRDFHEBOTIIMELADTFEET 2 SOKHEMO AL RAER L 2 b EHNCRHIERED T2 2L
MBTEZ, 7, BAPD2HBAEOHBATIREAERE L OMAEGOEANRTRICHIRTE 3, EE, ZOFRFHERT >~
YA IGEDBEABEREL LTHEEINTWVWS (1,9, L2L, ZV—rEABERWEZESHERNTH 2729, BELED
HHMEOREEBICHET 2 BCERMELRAEATE, BELRT Y Yy V2T AXBEBE LTEHET 2 70 — Y BBOXA
RADPHET 2, EBEOWMELR T VY vy VIZAROKEX2FO2D, ZOBIEELIITRARER LRV, 22T, BREIL



7R URE TR, 27V — YEBOMARSICOWTIEEME BT THEFEZITV, BELROETHELERB RS XA —X 2 L
THEALTWVS

Z OB A R, BEIC RGO 2 REBETFRDO 7 VF Fy b7 L =BT 2 REAE (runaway trajectory)
DFEDFM [1), MIRBEEEAC L 2ETFAE Y OREHES 2 AT (9, 10) R ¥R Z DTV S

WM OMETEETFALY Y O HHED =D BB 2 4% @xu/»mﬁ&&zmofméﬁ AN —HBDT Y —
VEABEMVWARENIIAL S —HOERETHD, FoIATY—CEBEAVAILEND ZABEMNICNZ F LG OEELR
DR Z oz, THDL, BHIGOMETIE TM £— FIZERDEZ 22, TE E— RIZBD /A LD o7,

ARER ST AREGEL AR I & 2 BELRE 0 B b 2 BE R 7 P VIBAIEIR T 2,

2. XBAHABER R MILZORBARIA
BSGEAICE D, BEARZ PABORBO R ZEM T 2, BREIZEZETOM uo T, HAEERIN e(r) D & 5 ICHERMPIE
b3 2 3RCEMEE R S, ZOEMIBRPFELRVIGEE, 2200727 VAR EREG L12EEH E(r) K2WVWTON

(522
e(r) 92 E

g=_219
V x V x 2 o (1)

Z%éhéo::f,mM§W¢T®%LT%6
BWIGOHE, BGEOADHRERN T2 I dA[RETH D, WG H(r) Otz 3 HERX
1 1 62
kb, RER)WEBR 1) B, HFEERO =M %aﬁomﬁwwm@%é®;ak,mmaf#ﬁ%%mzmﬁét%
ATy TEBOMT, TihbbTFTAXEENIEN, FEMELZES TS, LENoT, KMXTIZES E(r) ITOWTOHER
PRHOWTERLT 3,
EEMEOZRAENITAFENEEE w2 LT,

W2
(fV x V x +676(r)) E=0 (3)
0
w? w?
<7V><V><+—2)E = ——5(Er-1)E (4)
€o Co
= V(r)E (5)
has I
FHER (5) DRI
E(r) = Ey(r) — /V(r')g(r7 r';w)E(r)dr’ (6)
eHEIE, 2T, Eo(r) X V(r)=0DBEDOMRTH 5,
Fio, 7YIAZY) —VEBY EUTO XS 52603 (11,
/. _ C% o* /
gjl(r,r ,w) = 5]5 -+ EW G(r,'f’ ,k) (7)
ZZT, jl=z,4,2THYH, £/, Glr,r;w) &
2
(V + C—) G(r,r';w) = —=6(r — 1) (8)
0

iAok RO —VEBTH B,

3. RIREKELIE
SRS co DR T 7z SN2 ZEBAND L R ICHERDIEHED ¢ (R) D RKBELEDTFET 2 L T2, BADWMOERE k= w/co
EERT B0 MR ZHDLET 2 FUREELAZ PR o OMEHEETONEEZ c 2 LT

vr(r) = {1 - (C(C;{)) }Tr(lca)2 %@ (a—1|r—R)) (9)

YR, 2T, @) EANT 4V AL FOFEERBERTH 5,




—
;:\ —2.x1077 FT 3
i) [ i
QO -25x107+ E
o] [ ]
o 7] ]
-3.x107 ® 4
o) [ j
—
S~— L ]
& -35x107 R
a [ j
~
% axwo'e LS
D 50 5.1 5.2 53 5.4 55 5.6 5.7

Kd

Fig.1 kd dependence of tan(S(logdet A)) (solid line) and eigenvalues computed by the local-gauge FEM (circlet) for B = 25,
and N = 250.
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Fig.2 A 2d x d rectangular cavity.
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