ééa/%ﬁf /0 L_o{oi/ ﬁéce// /7;5/@/5- (9{
¥Anc’ édamc.?L/V(a/ /4'&7744/?“5’“

SO0 Tatrodects,

/ﬂ/“a é/tm - Mmany /f‘oéé’mf ‘-%41/8 /4&)1 éaﬁ/‘e_{

ﬁﬁ‘f (/’a/")r ‘9/*3&%'/)/ ' ff?ﬁ

0/760%{ — UG e 5/7@76’,,,/ (:..e.//_s" 5(@/5/74’ Af
Sma //L"ff )‘C;a%ur'ef a"c )nﬁ/&f‘f
[V‘L’f}' MM/Mﬁﬁiwal/é'/ 'e}tfaﬂff(t/fj
— wse variable spatral cells

(éa% Sige ¥ S‘Aﬁ/e,) Ho ma,;./g/
//"Oé/dm (e,g"f“ws,v-e f/-g/roce{{,}aj

o /’fo/e//;/ 5/‘7‘4‘/ //aé/@,)

- use Mﬂ/‘?é/m mcSA ! /acal/
5"4-1760// mo;/;?[%j -+ /7&,4;//@--

#&ﬁ‘?&u/‘f.f 7%4* o e ,{ma/é/ man
the fi&a%a/ (;,e// S pes .



e’

/0,2 gas’i_s @7(‘ (,;Jpﬁnr -—ﬁ;ﬂ! FoTy %a/;’/:%j

d/{‘ﬁfnq///v yf’é-'- Uf'f*/ %‘g %’ﬁéf‘"&n%’a/ Q"“m_r

p—————

oF  frridegi lae 2L TE -7
wad

Amperes Lan % _TxH -}

+o f/ﬁf"‘/e The SCcomd —orde aecural C@ﬂ#"/"
Jr‘%-r&nce M/a/«*f é‘;uaﬁbﬂf,

/fa‘wéac/( - no wﬁ;/ ?LD af&-ﬁwn'f-é/ Va/’.’a%an_r
in m,ffér/'a/f/j Comne 76’}/ {m»//ﬁf
Than o .S’f“'ﬁ'-t/ {*e/

T 5¥ab¢f//m°f/€ A"*j/ e cz//// /Za. fﬂ'/—ez/‘«/ |

‘éfmj &70

ﬁ:/ﬁ/ayk é-au/ | ‘j)?'((gvc!fﬁ ”§?‘JI ‘“’gffi"cff 1
< C

and
froperes Lo F ([ 745 §7?”»Jz-£f§”, I
Y

[

over The soall ( bt macroscapic) aress e b
b)« ﬂe 5fé7l5a/ Ce//_S' in The FIT/ ﬁ/h,/




/0.2 cont 3

7‘%'45 (2//0.14/5 O € 74'5 aéc’&unf’ 34/’ {/‘Mfa?g'o/;f
I /ha‘llzrfa/j‘/ 5eamefry/ o 7he ?C..,‘?_-.../..._éé ‘«/’//‘Ln
7’1!& 5/@%‘4 / C(E’// (f‘puna/&-f /)’ 5 /A/.f/c.f hdﬁ/rﬂfd"?%aad_

RN

/QZ [he ﬁm/[’f% ConTour ,/5,72. gﬂéf«‘///%ﬂ{‘&

10.3.0 Pragonal Split—Cell Plodel for FEC
fa‘/!l; C.—d’.(
N’ &”{f'JM ﬂta /55 /90:/;,-« /M}/ b\//_s'ovwe..

M-a‘f‘&/ia/ —C/L-'PWA PPN éj /ﬂ. /,‘,- /45 Sﬂéﬂ‘*/"
fn ﬁj /0*/0‘)) I }’iOa""ma/ //7—/ mﬂé/ﬂ-A'nJ

Loe je’/’f; e §‘f7tff6»'ﬂfe Cﬁ/ﬁpo)(}mnﬁ'ﬁi—\) re,

/‘p an é} é) or H‘f hat‘/ﬁ 5 (,s//r'/\ %L&.

/56) the whole A)Cj dy} or A)Cd/ assoc,
A Fhal 74:// Qu% 7‘)7L/ js aSSumed
+fo bLace Ex E‘/, /o /’// =0




/O 3, / G“-’-""“\?‘:

— E=0 E=0 pr b

e e e e i s - }-«sw i —lp- —y. -"f"

PEC A

N E=0 E=0
A \ i 5 ~ Medium #2

PEC or Medium #1 :n“‘e
(i.l., ' l?'1) — v i 1 —

(b) Diagonal split-cell mode! for PEC surface,
average-properties made! for material interface.

et Fig- 10.1 The simpiest subcell models for PEC surfaces and material interfaces.



/0' 5. /Cort t, 5’ |

g

L\/fﬂ‘l (:/r'c\j ﬂ«f\ﬂ/ 5//?7"56’///}}&:&/:1_5/ e

Lo o best &Lt F The SEC Surtace.
Fim exom ﬁ_{g;

H [ocatsom A over /\ﬂ/vﬂ 01[ ﬂre arree

/s 749/ Lu// %ﬂ"y" H? Comfane,.n'/-
the PEC

| A.-Kﬂ)/ agfagéfﬂ,
(‘f'n&/u%'nj /’fg t’f"{e/?ﬂ) 15 L.//ff\
—~ set Hz and all E *E o pecimeter

7Lo Zer ., K ./Zememée/’ | E&an;o Neears FEC
- when se ﬁé’n 5 ‘;Lof E =0, even ‘ﬂwajé 115 otz A,

/4% /060769/; 6) on /y a 5,,.,4// /of‘/fo.n of
b A ThaT e

rEC

ﬂé aren 0)(4)/ afl§ocin

wm/”"‘&”“f K t.'\//.’,-‘ Yhe

— On{)/ Sa.f fhe S:‘/—zjé Ex wM/ammf‘
& e éo%m 7419 2’&/"0) /dm./e_' (9%-2./

C”m/aﬂmf?’ a/"nc’ of GSSumme moﬂl’

ﬂe/ Gre Mf/'lc’/“m e AX.J ﬁ)// ‘J’A)/’
A)CZI)/, o




/9’ 3,/ C,a/yﬁ

| 4’71'/96«7//5'14 C ) f/:gA?L// /es’_g' 7‘2&“ Aa//
. 0{» ﬁe.. Qe e aff@d-/aﬂ/ !A// H%AJJ}/()

/s L./’/;"A VT e PEC. /f?[ﬂJ}"{)} é‘/ﬂ}j*,@/«fz
457 /jw’é}_j}/c) bre Oulside the fic i fe
EX (.4; \;—-z’} [\ ¥ E).( (/{lwﬂz)j‘)‘() 4r¢ /’/‘S‘&’&/&- 7Z€1
pic.
> E4n 7O
. ( v, ) Mu‘{%éc’
Yhat & (A)Jf/’a} ©) + E)« 15,0, %

,}0/"*"70‘/7"

/ae’s /..."-’—/‘—’-’T nec.gf}’an‘é/ et A

Zere oS 7‘7‘“/ are /)ar'?é'w«///
/“/Vh“//}/ 7{?-«9%76‘&/?@ fhe Surfnce

-2 5;"155 (Hfﬁﬂ,m/:];j) ﬁp&/c. Is no IsSue z.,,/
Hg— /J),j)/(,)
- MYC’ 5/%% C.e// }’};d/é/o/
asfvsmza/ N ,,%f;’,g%& ."2,{ SCM"{::/

/é& ¢ /‘/ é i
| N ) v
. g,»w!/f éy(/.’zzjj)x) / /\Hzﬁ)&jk) ?\é(jtzj‘;@l\y

=0 fféé/\ ,
JEGif0eN .le

.—-—-b




/0.5 copt ? |

Apply the intesml frm of facndiys
Law /‘“’(5"""‘" # =0 7 7%6’5//7‘5;9//
Maa/e/

(B.ds =~ $ &4

A M//&/ Y Ve

- asSsSume H%["‘;j,/‘f-) (s Mn;p@/m

b (6 of split e
> assume E (4344 0 +E£ (445, 3,
ﬂl.&f/ res” fea‘?é —e S fﬁé/d'-_s"

Mﬂféfm @:/&ﬂ‘j
/af ‘t:”/?ﬁ't)

K) are

ﬂxeﬂ) %ﬁ fn‘?l'&-ﬁ/’a/f é@(:f)me

‘*‘j o, H G310 ffl/f S AN 0 Ay
T ‘f’F (4, %%, 1K) HX

J, ox
. . +0[Ay) 0 (4x)

/5/7, dt ( £ (/‘)\)‘ﬂ"/z))c) AX - 'E)’/j*?&g j)J() A}/

~ (/(5,',-,5 Yl e 57%,\ ﬂ/ar/ C&n#«/-—fcfx’/?éren(a
C(///‘ﬁ)(/’nqa ﬁam \C;/’” ﬂe_. %’me “C/‘?-f'f\/a 76‘(_/&



-?ffm';/a/_ /}roc.eff in 3/ jm’/ Yor /fxqz,c/),

N’ - ﬂ/ﬁ d//lamje 'Qf 5(’{;sjff/z) /() ¥ %/4'+K)J’/()
u/a/a#:



/ﬂoZ,L ﬂa/&/‘a‘fa@,. %/“0/8/7‘765.//0&/&/ "Q/’
”7&716/701/ ,Z;z‘fls/‘ré;éej

ﬂ/ﬂu C,onj}‘ﬁé/ "f%e éﬁunz/ﬁ/‘/ M /45/0:/5
‘71’0 /jg 7‘2& fn‘/—(’r'AC_( ée?‘/«-eem 7le-./0 ma:\l(e/“ff-zé;m_

Medrom #1 (416) and Moclam#2 (4, &), andd

Consider the cell sround My {"JJ,‘")

2 assSUme all I[}e&/%&f&n'bﬁﬁf are fniorm 4
Cortinnons, Netstrretly accurite et

£ £y _
:é.fm po j; (f'f[ Jg '::O))

é,Em_"#ézEw (:70 /05:30)

put it orles]




0
/0;302_ CO/lf‘ /

4961«'/1/ a//// ﬂ;e. f,n‘_;zejf‘a/ véf’m a*/' /‘c'?/aa/é/j

L“w @ f":::ndt

/(ﬁ < = ﬁfc/x!

SranT
[ Timecte”

J(H}(}JJ))() ff/dc/g — ’7(,{; )) V4 A)/ fé& J-t-f’/(

I AT PRy ) AT
__ n+fa ﬁ %
) (H%(“’ ?("“") [/(/f“fhé/ +fJu Jxe/,z

i~ ed #( Lruchon
in Med #2

T . ﬂ ¢ i r‘ A

- EE i 544 1) 60, J‘"’%"y’“‘" B [ & Gt 51 "%7’% }’gﬂy
/’-raa 1A recoon |

- o/@--*é‘f)fﬂj JC’ - : fl - /ch;

DX ﬂy

H?n;‘:-h”‘) H? (.4 | | -
59 || &, axay 4+ (1-5)oxay | =

A€

[E:/J”ngx) //}J"}’ /():{ﬂ)( { [A* JK) é?d’}%J),;)]A)/

b
e



n-f

at
i /’/[{;J)K) H ()JJI) +(7C/ *[lf)//)ﬁ/ [&L‘NHK) é("ﬂ‘?ﬂ

- n
(—,(‘,4/{ *(/“’f)ﬂz)ﬁx [é,?ng}_;,x) Wé,{,‘,;é}j},ﬂ

{

e

~ fif;»':;/a/' o/e,-;/a/ey&mewf }C’/ E“'&""“‘/o""g”é

g Cc"//f wa é)’ oé'e/e-cﬂ/c; éahﬂﬂ/afk

(sectson /0.63)
2 O’* Y 0 can ﬁ/{a ée_ 712(/{8;4/\ 5/17%

o CEBun 7/—



/2

Maree nr 5%;%

Fio 00 Shows a Thin fEC shee? (-
§0m€. X*’/V /Afﬂd.) uéu'cé\ has o s /o7
O‘F wz(/m 9 < AX CanT in ;7L. /’/ﬁ’-/&}

WA ‘// ooms”[ﬂ/c:f ; /055?4.»’/'7[&;'
Cg,ﬂ-faulfl — ear g;.a/je of FEC f/we-f /';"” 5/"7()

¥ éx o /fC _{Aef?‘ /¢ gero AS are
E, vHz o0 Ppc sbheeT

}LﬂY ,r%'&ﬂg % lf)(} f}, ¥ /*f% Nl o PEC
40 ‘
e pssumed 1o be vnitor— for poctoons

NMoT o PEC S/’!e¢7[ (“[f’:ﬂ()

5‘Ae£'/ a €

éonplpu/ 2 - 0'% 5/07L 0%‘5”/"5 },47/; -ﬁﬁ?e)‘/d(&

%f""’ﬁ;ﬂ,f o![ é "1"57 in 5/)@{% are s

& ng E)’; ¢ /’/% ot 1A SAee'f aSSum&/
Mﬂﬂ@/‘m p./a-mj /’"6'5/6’4762/@ /ﬁfh&"/a/ﬁf\



/0’[/ C;oﬂ"l’ . Ha /1S

{
}
'
}
¢
{
¢
N
=
N
Q
¢

¢
'
{
'

'
¢
}
¢

i

b

i

e

O

e ot r-nk—n’nuu‘ L
'iﬁo .

O

s

i

~g

bt -t -

r--"g---“; - i ol ” E“;‘x e, —r— — yo L
i 1 1
Yo+ @& J—
Evt Hy fﬁy- f f Ev! ,.','zJEy 11 » f Yo )¢
1
TR e T - TR TR - = ¥-$

S b
x-8 x x+4 Xo-4 Xo xg+4 (ZS;MM&J é‘/") é‘))
N

Fig. 162 matwmmhwcmﬁuhsmm Source: Taflove et al,, IEEE Trans, Antennas and Propagation, 1988, po. 247
1988 HEE,

ém?iv‘g S = in The sAT
t Hy vnitorm in s/e7 (ave volac)
FEy on [fF +0isht are 2ero
¥ Ex o toy v boblor wnitorm wfin s/of
o Fero Yor /w’?é'm: infom PEC
s Sheet,




/0, Z/Cvonf /7

F/‘ Comnlyéni emc‘e A // aSSaume 7¢I 71 //?-(-—‘JJJ/()
a% %C— Oe/r‘)étf c)p é’ﬁcé\ 60/17%“/’“ A//é/

o

ﬁ/‘a{jayif LQM/ /afque W’-—:O) ’A ﬁic:..
}/3%69./'4/ 74\/»,,\@ fﬁﬂdf

nis

HZ(’JJ ) H} (/,J)IC)

Ot
A, AX

—




/f 4 cont 23
Ccm‘flﬂmf

C///'/?Au /‘)) [//‘/ Q/)“’/)’ - é&*g.) Je (._)i_“,( * J*’%dﬁ
2* pion-Fbe
e H’:}’ (/‘-Z'JJ‘) ‘(/“2),:"0() “é A’) Jt“g;’(”)‘dx

H?{“‘)JJ H ("JJ}/{\
4ot

o[ﬂx(‘%’% +ﬁ(ﬂ,{—’w)] =

¢

. ntl ‘ /1 g /o
HZ [”,;J)}") = H‘%/"'}J} K) (E ¢ %"M) /N A ‘()AK
| /%[m(é.éwﬂj(—gw«z

) (E)’ é"*}é) j) ’{){%40”) "~ E)-’?j’ 2)‘5),[)(%.7‘{)*
%[Ax(%imd +5(& w“/)j

e .

N

éon%@v/ s
(Hﬁ?iw 9= H, 53&"9@/ 55)’) D+E (Gitp)9 + 0O

4t
- B (554, 0) 9
L Same QS @ce Space .

/‘{;;LJJJ) H%(J;J,K) ( >[é [,, JU’K 4{/)\)*!@ ]J

i LT




/0«5 ﬂli&. &ﬂnu/”ﬂ# /;704/8/ @(\' 7%&. TZ;,;., L(///“e_ /é

Original Jellove approach [21
> aSSumes Wire radius p £ DX (fee Fis /0.4)
Quesi —Stalie Feld stribaTion AsSa w:;::jw
# Loopins magnele Leltdc Lall ofF as /-

/(,./[15/“(: 7 Amfer"(:f‘ Law fﬁ—,c[j:: ,7;.,.(_;

12 —_— o~ T

pre T AR

GP Thewhre, Hy X ad K Y
Aop " pear Thin wtre V/&’f‘?s';‘” coord.

S canmﬁonf

# Ladial e/e,e,#:a. Belds Lol o £ as ©
oy fohere?  Gowss'las §7di= Qe

s 12 L .
g ﬁ \f [eads Yo /ﬁd,%é“ 2
1

4 kéfff” < |
B dal > ya _ i
yel st el 67

b fssummed Geld. distriboFions {or Fis /0.4

Hy (%, 7.,2) = Hy (55, 10, %) ﬁiﬁ'-[( tG(2-2.) |

E (%12t %) = 6.(%, 1,2 %%) (%) %,1; -
£, (0, %,2) = G(ax,y 2) [1+ €, (22T




/0.5 cont 7
C:;T Free Space (st 72

Thin wire

_ __;.:14-—— 2%
E s, Yoo 29 +8202 M
2=2,+4A2/2 1 o IMQ/

Incident field components: E, , H, (TM case)

Elo, y. % 1 Az <), /10 & iE‘J&%,%

H yIAfo- Yo %o

ds
AX S A0 ®
z=z,~4az/2 |\ ¥ i —_—
E |aen, y,, 2-t2r2 C X

x=r°$.Axl2 I
x=0 ' X = AX

_Fig. 10.4 Faraday’s law contour path for the thin wire. Source: Umashankar et al., IEEE Trans. Antennas
and Propagation, 1987, pp. 1248-1257, © 1987 IEEE.



/1,9/4, /,.f vl form of Facediys Lo (asSime
R

f[ﬁ L= -$8-d7

e oA codtonr

2 2 dde

23 ff,/fmy,%) a,zc/xf: ﬁ[[////( eI

e Hlge) (i M
T Py

S e %:-” 2K
/‘/‘"’X[H/( 2 1,2)—Hy (% y%j z+%#--c,ag{ /m(x)}

~— z at A

_Z;;-d,%

208
— o ax\ [T (%y%o ~H (2% 2
L S G

_ oy ok (2K (oS roS |
jfﬁ = & 2 4t )[HY (%—% %)%)“Hy(%ﬁ;g
NMow, Yor the /@HS o Feradays La,w/) Lolon

ﬁ@. (/0;0‘\\[-0{4/‘ C C.n /w—c/oo&v:_ft’. [a-f ;46/;Ca7é/

O Aj /0. 4/)

‘\H..... -7




10.S cont: /7

O- the £HS,
N

- ff e “fE (85 ), %)[N ¢, (- ?:o)zcj-z-
,.a/ fZ s

IF(‘”‘)@ A% ""/z, c/K ( ([3:

a% 4%
f ‘2«)702 “"':EWCIK

_ wé@”ﬁb[z +Cz -C 2@%]
LA

£
-2 g: 'ﬂt)y}aﬁéﬁ) /"\ )((

2

“‘A.,’fff 2)7" o —z,)/n)(dx

= a2 E (pa) + % (‘"‘)E (% 1,0r2)
- é&/n(.—?\g{ "% )

_ 0X I, (Ax)[é (é&y 2+42) é[ ;‘/o,?‘q"’ﬂ‘g)]

: M‘O% £3> (45 v, )




/0.5 cont 2o

AL [y e T

N YYES Yox y o A ¢
- 2//:) [’é ”5)7”;@“’27) “ £ ( éfjf«, %’%)}

— 42 E (6% Y., %)

sl

i

e 208 |
H)/ (w}'e;%) H/( )‘3 )W/A%[E%[ ) F(é"f})") ﬁ

T/%AX((‘%)) £ (051,

i T

L e

> Similir dertve Vrons e remainiag H+ Hy
(On /}/ ‘(Q@/ﬂ/f fmmtﬁ/:’mé&

/o%/‘f\j a,r“o»m-c/ s €
ﬁ.c(jate--” f R wifL)

= M/Ja'& eiuaﬁ}nf Lor The fac/;a/

@/g.c'/'?ic @é/ﬂ/ %/Mﬂﬁb”‘f loerée /Q#

AN (’,Ll.(tnﬁ&/ [ﬂ&‘{’ §'-‘{'/’r'c; f/)/ a C.Cu /*,.748 )
Ly am a!éla.n (Car + ﬁ?é%vc,. of &,{/&,—




F0°
o'f“ﬁj
%L - - MW@% _,"}Z‘)_ ‘gv/fc,wh Fis .4
> ( }f T
/ ( |
werr b o Az e an)
?"'L,o Y ‘ F_d : 'l.'&(\z)yb )} =
2«:’%) ( "‘({'"z&;y")z“’”%) I <
Q\—-—@ﬁf of pe5e

Top View T deeort
N <! 20 & (%)1’('{%9} = +sz

y y 2y
> ¥ -
0% %
Wwire
frblens:

—D Ol mc fo,/éce, 6( vVaries ja c/;’,s?ﬁnce,_

‘@”"m [ ; .

> pver Zf)/ Hy varies m distpmce e, wirt
(CW\ +°/ Qn,)/I éZ#ﬁ‘m)

% H} is ot a ConstanT distance from

WwAre (&ﬂ /c? pf ~ f;j hf)




/0'569/11: Za

M&(&n&m\) jun+unam} “ ﬂh/i/(ms’kr' [51 im/fm/c,aﬂ Yo

. 5“-1766// /rwaé/ 74f’ szQ, /"%"Aj ma;naﬁc
A’a/é/ &ﬂ/ fﬁa/"ﬂ/e/d-cff':‘c: ga// Com/ome—n
ﬂeﬁ/'/ao/ja_cmfv%b 7 ﬁ:}“ i rE éf [

OMM%
L varita Frwmn for Vhese co~F S
- £

7

¥ leepginms
1

€.9, Hx a(/ ,

neTlic ﬁc// G‘*"‘/O"’MZ{J'

ro‘e-"f‘/’n /wo b /na9
g / e j / " 'f“-efzi,:z Ce,// ec/ge_r

(e,j, Hﬂ + H)/) om+0 Cezr* ‘
\Qf {'ac\/fa/ ;g"/e,cf'f”fc: 'iCré //M//a%f Cjuaﬁmﬂj

(Ex+5) -

o ke e oo LR rreri
versms ciceelis /W/;; ”2?///7’/ orid
oZafv-»a ' B
/ify%\ IC.K‘ 0 WOy T Hy )
% >
7“ Hy O (ocaT o tim::i)/ s

- a Sne "f'c IC'C’ //
m f» T (Miye'f [uw’)

i =g =7,
ZO”M@/ < f e NJ&J) patt lensThs !




/ﬁf-sw Con 7L’

To o
acC Mﬂf 1@/’ Yhe 'ch:‘?L Y%a'f— the /"{/() Z}

(é/ ‘ﬂw— fow‘/f:*/ g () c,vm/amew"i')

Cph\f?aﬂm’f{
%/__z oty consturt o Yoo CartosTas
+/c/c::/iﬁc/ﬁff) a SCa /,’;\5 \4&7‘»/ is
;/x 7o (e
[, d4 “ °/J§M
o l Joof ke
Kﬂy _ b — =D e vy
fc o Aeat 4
ot d |
8,
cos© __f—i/-}” ¢ '/‘/ofci mm
- L g ‘J(ﬂ%)t+zz> J/ iyLou'f m;’b/a//c
BYfr
Yy, = X o s *
o P
; T o gidde C )
}«»E/a,lf/, accourts £0
j ,C.‘i,/:/ stansth
) AZ' | y ¢ varie ot
,ﬁxhﬂ(A»

Qi//
te egus Lor The radial

j; 714& Sﬁﬂ/‘if“’c?/ Yee u/c/a
5 ref/ue. Hyi)w/ KH;HI'()

6((\ *6(\ C,ovwfo.ﬂa—n J
and HeO Ky, H (). The H,() ferms a7




24

/04{69/{%(
: Lt f“‘";e "
‘-"— ol 5/13/7 ’ il
n
Eo(% % 2-22) = é(“”‘ y, 2% N
5

pio.5 avo.§
5052'[KH Hy( )77 %)~ % Hy (22,7 % #dgj




/ﬂ/ S’Gon'/-‘ 25.

VF Kaa/t(a/ eécjc—/fd— f(;&-/&/f’o”‘f ""‘Mﬁ' A<
/ranc:?ﬁM/ Om'/‘b 'ﬂl& Cly/)‘n[//';c:a/ 5“..,/74:c¢

(9CCMf“’*/ é/ é’@/}mj ma)ﬂe'ﬁk 94?&//

C/OM/OHGM 7%

ﬂﬁ V‘:t&""/ &j 0}/ /(’ - % \:
; q (Ve ' ().
/r _ 0‘9‘;‘/ i‘-‘ “r !

HyD ) |

. Lo

4 50 5 Jix
— )
é"’” (\ ) H?() /{f‘

\\5 L. " Hy()




6

/0.5/50n+’.
Hér‘e Grrmi Aﬁ S cCa /’nj VQG-"‘“’CS' (/(Ex ~ Kg},) 4re

T used Fo replece GO ol g 5O and
é() wA K@E,( (' Me mfofa#t fjuﬁﬁdﬁ.(A/

1 a Mf' ‘?‘ﬁe’, a1 €
HX() an A H}/() /ﬁo/n-w) L J
Q{Sa',* - A% [;c T A J""“"

ISy p2 { ”;;,,,

fc"’ Loy ) Yo £
- Suesth,,

& f .
. K

. (%) "

I [ I -
- " /€

% 2 Fun ( Ayay) ke

*%Xﬁ%ﬂé (o5 Z")/\/




/0.5 cont | 27
- ﬁ“(ﬁo a{f&f’-m”ﬁ/

M?Le-f Ip DX = 47 7:4 L/ of Sgr Yo Elrcun e

F&ifc/c {

ﬁf&"(:‘n&m &7(, n/ 4;/&4:/71' w/ Yhis 5-8%*\&%/;9“ as

vell, See €30S (r0.10) — (10.15)

e Bz:- M z;/t:%( @mf&&dﬂ&l “ﬂ*/a/ //f‘nj

/AVS"”C—!' 141"“ e S of ﬂaﬁwnej/fj,'é/( _’h""/"“f
y o MJJ

c/ue, sz Oﬁlér‘jc &CCuMM/ﬁ 769;»\




/0,7 /723/’”¢/"fm"%‘ 7}‘-”/;”/_2“6 \4( Trn
'47&_/'61';4:/ S-Aﬁe"?%:

> deal of Jhin (4d< %) /7/‘”'""”" maTerial
(és}% ,Jé?/”a) 5%&97% where sheel is /57‘5"//
/d-f"n//f/ 7LL’ @K Cttf%ef/‘ﬁ--m C»@o/’a/fﬂaﬁ

79

ax €s

/0r.?',/ gﬂf{'{

> Conside - A} /0, /2 where we See o
"f‘7/|,'4 ma%g.r;ﬁ/ S’Ag.&% @~ af/an&. 075’
COV\S-}LJ%A-;’ ¥ ée-%«/cem X -»_;;/;'AX < X‘I/A"f'/({,)AX

> Th the x-divecho. Lo fle /‘@ cells
com"/'ar'wrﬂj ﬁlf. mqﬁ/’*/;,/fé@g% é

15 5//7—”\7{3 Yle /4/7% i~/ S 7%& {Aee,fé;

ond cam'iL; ‘ole The {Aee% ‘g ”/ev?‘a«x.

{/-ﬁrfg éé

N /}7,,‘57/’ fa‘flﬁce /7’8-9&44/ éamﬂf/“"”f {/M/M“/)
C‘»&vx&’/fﬁbw .‘é;,,- &/M-?g"x'c_ VGg/f[(

o po problos o mesnche Dol 55
/J(SM:’: /é/o [fokmﬁ C,ohf%’lﬂf)



/0. cont, “

— : éé/oj éo) }/o _,,( g /Z)A / wﬂsﬁm

E, E, Vibuls
T e e r -—b---—~---~m i
| |
| H, H, | H, K
i+ b, © be, © be, © VE, r§
E E E,
1o 12 == ——— - el o 3 Séee% ad
_ KN 14,_-—-— -
A gL T Eup 4 Thn et oo/ 4 B Ber- | planc
| et *Ex.m ® E.u r/ © E, ®© Exm* ’3‘
i H, % \__Igy// 4 H,
i | i
[R7-J% S IERS—— B :
E, § E, — E, |
i C | i 5
AR R #E: @ +Ex @ +Ex @ Ex+ 4 3
H, ; # oo B, ! 5
~ | | |
ie W2 L e e i e e e e e e e st - s s ol s e ] ’
E, E, E,
r\-~a S E— : + ; t ; 2
"P o ae k-2 k-t k-2 k ke 12 ket k+ 32
P Al o

Fig. 10.12 A slice of the three-dimensional FDTD lattice at a j = constant plane, showing the locations of
the field components used in the thin-sheet model. Source: Maloney and Smith, JEEE Trans.
~ Antennas and Propagation, 1992, pp. 323-330,© 1992 IEEE.
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