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MM Solo¥on of Thim-wWire Croblem 19-)
us'...g Harringion's method: Pulse :

Expansion ] Finite Difference

Anether approach to avmerically Selving +the seattering/ radiatioy
Problem for Hiin wices is do first start with the mixed
polentia) form of e sevrce [ field relaldionship.

E%F) = - jhn Ay - VB (F)

Empleying +he same approximalions as befere | namely :
a <« A ad< A

, (a=radivs)

such Haf (1) e e?.qulen‘l’ Surface cutrrents on +he endeaps
can be neglgd-ed,

) T,s is swmall wet T,

and  (3) +he swmooth Hhin-wire Hernal oppraiwmalion

is valid )

+hen +he EFIE can be written as -

;\xéi(i-'s) =-3&E’(Fs) F;e[ph'.onpeh»hery}
&I‘/ .
2 . A . o
Eg =Jk7lqi+%'Vf¢=J*7ﬁi+'5% @
where e-,;krz;‘
o A=TxG, . GL: e WAASGDT
[
rE) s
@ §'€ = P3 *GTW
Iz .
?-l—é%—l_ = - jwply)

(Qon-Hnoi*)y egn — corrent f'ckarqe)
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Using Harminglon's apgroach ( little boK, Ch.4) | we will sobdivde

the wire into(Ni)segments — assuming +he charge is tonstant
over these segments ( pulse basis).

- pPlnt)
P(v) - f

N

n~ n ;\"'
ko, 4 A%,,,-x,

4 - —> 2

In a similar manner the corcent Wil also be approximated
Qs pulses over dowwis wWwhich are sWifted Y2 a cell w.t.+. Hhe
thaige dowaing - (Nsegments)

14—%2

— 2'.— cell Pulses (x2) wy X, =0
(@t wire ends)

holf
wWith opolse of awglitde O exiewding from each end of He wire.

Soperimpesed !

Charge C'—T— n- it 5
cocrent: " ‘ ) \

%2 pukse, 2ero awmphidvde
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- From +he con-h'nm‘)y egvation, +he derivative on the evrrent in 2
can be approximated Yy a Finte difference as —

|  Xae— 9n
+ A e
f,(" )® Tiw Az,
o o A's are wrrent coeffs.
| n~ Qn-y
f’(ﬂ') 3 —juo Az
n-

4
LiKeu)l‘se) +He jI'%g +erm ln(D Can he apffax.‘ma'/'ec{ by a
finite difference as -

4z, Zolm*y— 3. (m)

dz Az,
— where ‘m’ are observation Jocahtns as —
eoﬂ;ev\i-
purse \P ; J ( . \ A’ z‘
“- ’\ ﬂ") ) m- m m+

By +es-Hng, ® using point Mor\'c\\ing al Ye centvords of the
cutrent pulses (m) gives:

. . Belmt)—F(m7) '
E;(m) = J"k'l Ay (m) t+ Az, @
evq\oa*f{@
Bur, e ~iR(RS), , 2=m
Ty v — N d !
£e (m*) e nz1 P 4w (R.:)m'!: ¥
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e—sMR:).,.

N
— and  Aglmy R a, da!
a3} A 411’(ﬂ: )m

n

Substituding for P’) ¢ e in @ gives —

-3h(RS) o
T 1 —'—-i Ga=tn (€ dz’
E*(m)=JhQ Ag(m) - 33, JWe ne Ay, AV(R:) * T
, nt "
At~ Un '
D> \S\ 4"(R;)m’ di } @
a2,

we weed +o simphify § fewri)e @ W eder Prad a matrix
egm. of ¥we form

[ ;J] =[2][1] - coment contts

+ested .
incidend &, Kmm ' Iv:l\::i:‘};&
can be wtivtew.

This is accomplished loy eXPCM\d\'u¢ ® awd exow‘w\\n.g a few £rmg,
For example, W n=3 {4 gives for the sommatiou dem in 31

3% a3 ” i ,
3
o o5 -
- % o_(._,‘j (m+)d! — =2—= X (m-) d2f
Az, h A?-'qf
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S N°+;cg) Wewedver, +ha¥ Aigf: A%A- *

With s sobstitudion ¢ ket for Ag | Hhe mahix €gn Can be

wtiten as
Az, E{ =%, A, wun=1,, N
- ik(Rs),,
Where, %, = .ikqAdi,, j € — d2’ @
-iR(R5) -3R(RS$),,.
, = L j- i._::*d%l_—'— j .e_J__:_):Ai'_
jwe A%"’A%.w A1 (RE), s M-\"“n* 4w (RS), .
-i%(RS), - —ik(RE),,.-
(e ™ L ( e
7 az,. 4"(&:),,,-.— ¥ 4z,- 4’7(?;)0\’ *
o, A2,
C Compare W Harrmgion , egn. (4-20).
- i 6
For thermere, Ve = 8%, Ex(m)

E%v\s. @ 5@ ate Wa $iwal 93.6&4&30\15 necessaty for +e wmy.
salokon af e Hnin, pec wire prablens . (d\w\' apevot '-I_-mm .7?)

Nete ot the integrals mist be evalva yed vsing nwmerical
indegraton metheds. Howeler, all of +hese Indegprals have
\denbical integrands  forms ] Therefore, enly need eone

Sobe¢osuhne .
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The goeshion remains as 30 Why he charge aud evrrent
Sovdowains ate skifjed w.rt. one omether. |

Ts +Wis weeessaty ¢

The plwaty ceason foc +his is the finite differemce approximalion
used for e tharge —>

1 dl\-ﬂ ~Ofn

P(n"') N -

Wileot Phe shifred sobdamaing |, this apprdximotian  wlsvld
et be wen-defined.





