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Chapter 4 Linear Wire Antennas

» Simple, robust, cheap, and give pretty good performance.

» Often used as base elements in antenna arrays

//“2, .Z;I'f(}n;‘fc?ﬁfma/ /.}ﬁé/ﬁ

~? /eﬂgfh Y4 55% << )\ and radius o << A

— /7#7{’//&(:7[7/'&«/ 7'~ fg‘*/;f/) é)mf_ are jaﬂﬂ/ W’Fﬁ’/ﬁ
7/'9 Caf’a.cf;'r%r ”/@a&’g/ /fvf—* Aa?d) dﬂﬁ[ennaj

— aSSume C.u;ff&ﬂf is d‘-“ﬂ-"fﬁﬂf’ f(%’):gz I,;,

e iﬂ%{f

&t‘f—@w\&%ﬁ"ﬂ/ (,777[’ i~ ;n:‘fffz‘ma/ C/;/J/E. /f@é’ém



ee483 583 chap4 notes.docx

2/32

S
Im::/@ =] = =D F =
S
Theretore, H=FH, ~ E =Z,
o —_ g—-:;j([f
A . 7 ¢
A7 7 )T 4 e’ = 2
- o F =K tyd t2dy
{_/vh Z e L - (:2(' - ‘93 ‘E;D ;:7_.; ?,;;%

T g ot
L. (ﬂ’f 7 : '2
-~ X {-)/L 7t
plll & 2 i xyte et
(better)
. - M %
an{f{;——g e c{‘zf
t 977 v z,‘;";/
2
Y A 5k
-~ R gy €




ee483 583 chap4 notes.docx

&/,Z Ceanf;

2 ©
/}{, 3%5;'/1@ cos f v"—%ﬁ’fﬂ@ffﬂtg’ r Az cose

— ,.&’.E,f '{" Q
P e cos

& o '
/’@ = %6053695¢ + /a}s(’? Snd — /‘735';'/157
= -*’/df"z;j -;;!"

3/32

. e 5-1'116‘
] &
A¢ - ""%5‘54& -f/%'(lﬁjﬁ =0
-k
A = (5{, cos@ —Bg 5:08) s €
— — .
H ”j XA = (ST ¢ 36 2
M ” 2 aé
ﬂﬁ e cosd r’”__-w—-»‘z;j e’ sint

- o M,&(-Z;/é 'xf A ~ K
~ KI'_,( ‘K /
J c ISy A
; ¢ e © 500 + ¥ e’ f'ﬂgj




ee483 583 chap4 notes.docx 4/32
é{t 2- Ceon 'f: & (‘ﬁ—u: 5}#«:6)
(3-10) VXA :J/Z"J'“’ﬁ’f = £ 7 Joe A

GI’ f% 5in &a‘;
F“" 2 N 2
- Ju)é r’sin® s 5 ";;5”
ﬁ 0 C5ing ‘}“f(J;ff}'ﬂé( Jﬂ'{’
( } iy ’xr)f-':

/
z — — Jl-‘rﬂSnﬂ @ e ';'{f"
JWE r5in 2 a’@ G 1+ e )e”

——t J/{r,(g © x
umé(‘ 5'“,,@» f‘?@ 69([ (‘{*th—)eh’ -

~
T;d(’

M‘I £ 2966 wso {1+ ‘) —yKr
J!if

{
X” € reke “r7
4

\
-a ( KT L <. % ‘W ke
agi‘dé r5:ng X [S;C ~ { f )+(O_ K7 eJ

i

4 wawe
Use 5S¢ = e = 2”{:7

e . A I, £ cos e -
f"‘ Qr 7 —— [/*JerG
o ’)Cr
Y ainticidl WE S 7l >3
0 prasye J (ﬂfr)
A




ee483 583 chap4 notes.docx 5/32
42 cont
Wawe = 7255"5?9 EMy + 3, Eolly }

LLASinG Aé’fff - Jxxzs,,yf) X
= e 5.2 — (1t (xr;" (1+ ) }{

i

/V %ega\r “"(“f)))/( 1515 e? S 0 (l*%’{%" -x f%;*}(xr}a

(v r)*
”~ . /-L:gjt.og cosE i mn
td sz — i [/"féf *}é *{xf»}‘}B
ner '

O(Sﬁ /é::% F 5:; +1‘.’f"m

= gﬁefﬁ,%/ﬁlf |” s (H- (x:}z)

+ g J 9k 1521 cose 5100 [[, e )3

BrZr3

o= by [ 252

oa = EE e -5 (2-9)
Mgrﬁ dg—f: g{' fzfa'ngafgdfﬁ




ee483 583 chap4 notes.docx 6/32

Y2 cont

Zir

T
e [ [t o o

Peco Heo .
T
B | A / (d..;:/?ﬁ iﬂgzﬁ ede

- 2|24 6 N %)
ot R

Frome @-7¢) Lud = 5 AT e e (T 107

_z; LA

<. p %1 ZHT 2 (£
AZAE :Z s T

ﬁ,- ﬁg&migﬁ&ﬂg %3;:3?6,?3«/?,

Apr = 78‘7(},{)3 JL

ﬂr"

T::D b'&. inﬂ'nc‘%ESe'mﬁ/ % £ & ( [irt.{‘“'{/f fﬂ}' ‘Zi %‘lg)}
50 /{'r’ < &03-—;}’ {?’wi?‘& fmﬂ//)

——— e

— M’ff”"‘aﬁ’c.u/j é*f:—‘; mISmp%&vé /;’@é/gmj
A /"ﬂc:ff'ﬁﬂ/ FramsmisSion [ineS



ee483 583 chap4 notes.docx 7/32

é'/i’z C-arﬂf;
;’ ce _f = 21?3 I T Cov‘.j“"fiaﬁf' Cnfrem%ﬁégf’“fé“fng
£ e @

. e
A, =X, = - F?—?; (2-90%)

‘ﬂlﬁ l‘ﬂé‘\ﬂ;‘#ﬂ’s:‘mﬁ/ Q/x/@/ef rﬁ-ﬁﬂ%ﬁlﬂca i"‘"”"// éﬁ
n«ﬁja'ﬁ‘vﬁ (aa/ac.iﬁ'we> -t se 5?»:&/&2_/‘* w/ open— /-

< o - x Ty Ze =J
{‘#‘ub wl’ter 2‘/’ ot ‘)?{,4@%)“’ S lgg *“quf?

r— .

Siace ﬁ“"“% "ééﬁﬁrg Y
3.

cnd foarnlx)=X hemn x <</

—_ A =
/za. Fan c{;sﬁaﬁce - [ = {}r = kf:"»‘(7

w

Noote | Heal « rmc.j,'ﬂaw/ /aay-‘f‘; of H cnd £ are
ﬁ?gmw/ Fon maﬂﬂ;ﬁg/e. al" the /*nﬂ(t’nn disFance

Lﬂa&(rran ;7;4&*8 -2 SXA’&V‘! 9[ rodin g f::’g{?{/
"5 ﬁgﬂéffwe > ﬁ"ﬂﬂ/ }'ﬂf;d({f /(ﬂ&é-ﬁﬂ %/gfg

N

5‘(’0"“3"’ ‘ e lmaGine. art &FU
enaroylonss (*ﬁw Ginary fIncTS )




ee483 583 chap4 notes.docx 8/32

4 . Con f
Nea- «'1[:'9/6/ /ldgf'a,\ (/ réf/)

/"‘9
— - L/ﬂcﬁsﬁ 'J‘/C/“
f = dr 7 ( [+ Jlfr <
277r# bis
. ‘ J
,fa@ ) ﬁ /(.Z;/.f//;@ [/ .. _ p '-:j/(n"
Grr JET Q) (€

Ny
E /kg{_(_)y)ffcosﬁe) T, srn00

d(r
~ 273 + @{M‘J7 //7;-}(,-3

/:7-:..%... qu I fsi, 8 /és -
Z//?"/- (/7‘ J¥r ) &
/7 it aag -Z;/S;Aé’ eﬁj“"’
" Yt
- =
NMote




ee483 583 chap4 notes.docx 9/32

42, 60;«17%
/[‘?f’*'?(}az/;"/ /f*'-fjf'&’r'\ (/-‘ff' - /)

— o oS i Kr
£ = sz;(/“Jxr\ T
4“&‘6_);?%@/5”5[” ?: iz

j £ ﬁs Jy/‘i-»a,é’st»ﬁ&' ﬁff

Mote FhaT ZW 55’"7 =

Mﬁ . fm 74/«-»#:‘&/&?/ £ ﬁﬁf& f’f'ﬂtajaﬂ“/ of
'ﬁﬁ—.n,{v:rxt +0 A‘f"e,.:: prgr f.?[ f;’”af&jﬁ?‘{?'ﬂﬂ

/&;) ot L:f;u{



ee483 583 chap4 notes.docx

/{fl C&--ﬂ'{l
/,‘fe’.f.‘fcf'vi —f/
L.;/é ﬁ/,-"ﬂuﬁ/;’ '?[;'hﬂé?,-

,,,,_-—17/1',8 _::‘.-;35 ;7/_2;,3
MV&H Ar> & /i a2 f‘ﬂ/ - 7 /

10/32

USe (/(ﬂf&/c/:u!::?/%fwl ,S“r‘fzz? (‘3-5-!2)

S

25 s
fd " -
j2E]?
ﬂ/@):/Sg
/5 (@ o=7%)
b, = /0/s (1.5) = [F609 Jc?
= ———




ee483 583 chap4 notes.docx

A3 Semall P te (y

o € £ £ %)
— /ffrf’h'mm fe Yhe coarrent AislribnFon as

11/32

%L(/"‘ %{)) O£ 27 B

7@

H

..--“"e

- !
= &1 (/- f—%) e 2

/43"";”1 Jet T(z)= I, 3=J3. =%, =M=m =0
A > Fo0

S’a) /:;ﬂ‘:’-»/"—?; ﬁﬂﬂ{ Zﬁ:ﬁ#

AN



ee483 583 chap4 notes.docx 12/32

43 cont —j K72

7o 24 f.;om ez ) <

N Z.. ‘:}’H
+ Q f _ 227} e ’
' ) .Z:, (/ -};‘") TL C/’?
Z2-0

dz”

’ M{’M'y;’f
oen €= 12Ty ey e G

Wﬁwﬂ v ﬁ-‘:fv&ﬁ;’?’

/Zip-:/"‘;'{;}"l’;eﬂﬂfaz [,( i+ 5)4 "’f‘/"w J

—
-7

= 4, Kr[(f*ﬁ)/g (f’)/z

s
Y .?; QF‘J . £ Y - —_
Gy ’%}“ "'}’"[(@*'Z*?) 1% ww)J

Az=a,l «"Lff-’“’b) o Kool ef

\f

2 2 Lr7 in Vf;n:fes'f'ma/
m d{‘l‘.ﬂp’/&'
T% zzr"ctl(l;’ftf / —n
m_ — ~ J}fzgff ¢ ( ) K
H = LH, = (3¢5 /-f' s
Snatt Mf": gﬂ/’

K
+a, )yfz:z‘,é’:mé p 33 (K{)z}

w ——p—— - ——




ee483 583 chap4 notes.docx 13/32

6/3 t’.:arﬂ%

/
MM(«};M /{ /A{ ave Mf

iy 2
MU’{ Semdl = a{_ y ok / Sin &
’ 3 z /‘\ r*

e S vt o,

& @ja ’4;_._,-, gf;;“ ?"a'f,d;

T——i—

Z’w’ Small T v{/y rad L = -z—— /"Z—j/

fzf};mi/ = Jy zf‘m;"*’ 7 i; f //)
ﬁf [r-ee: space /z/ - /??; 2,3"(4)2{ ~"L

M

0. 08 £ }ffjm,{/ < ¢ &
T

K
b oot Fo
L+ VE é{a o nteln

/Q — _ﬁ.f_ c/ue 7Lc .f:'l'or\?u/Qf curren'f
L S distribution

}?‘/50 /th)‘: ..;7-; .{,,:_‘.ﬁ 2 gn @

U =t Wl z%/%{/aﬂﬁ@
97 U %ﬁ//;)j(y 5@

10=%5 =
/A‘f) /5%@ + 4 =/5= (76148

s TS ST e




ee483 583 chap4 notes.docx 14/32

%? ﬂe_s;‘,,ﬂ .S-Vﬁfﬁ%bvﬁ

on ‘IQA,HL(: Ang}}% (ff/a/e on The 2o axig

!t’}'(

./M" e
. 7. (’WJZ) d.

4, L=r-Floxa rydy+(z-2)a,

|Z 1= = A k2 yre (23717

5-'9) — S -) I(JX +rir (2~ ?r)Z
Aj)f: -F-}.r +(z2- 2)

Cﬁ:ﬂ"”" .é’d- O/;ngm/f 7La c:wa/h.a%ﬁ'
H@w&«eq jf, e ée:, dﬂépre_g',s’e/ F o 7&6?”"1,3' 07[!

Py bl./"']é?rﬂr'ﬂ‘/ é?ft/ﬂ"ﬁfx'an

+ —
}L;: (szrf-fll‘"(z'—zf)z _‘:—A)}?:f.;,zf_zl “2%21%112— [

2z

{?MTL, {‘zzz)c?'-fy"‘z d T ecose



ee483 583 chap4 notes.docx 15/32

44(-0”*'.

T
So = Nt 2rz/cosor’
A=l n(n—l] n~2 .1

a lDir\omia/ Series expansion (a-l-X\n: o+ na X t 215 o X *e

— e Sl el

; p 2 .
WI7L/\ l’l=Ji, A= ra, ond x=-2r2'cosB+& Sives

2
R=r-z ¢aséf~L/«—-—_5~,ﬂ @)4-;‘;(?% ggég;}@)f;h

for—Coult

' /n
as r>>2 e can ,,_[Nf The 27 Heroms

Wé&v”ﬁ’ F 4.

= A zroeesd

qumf Wi// é?e 771&: ww’sz;aIf‘ n‘!r'"f‘“c:?f?

pra
=) ~lhen '}'{: Ef 5’,',,12@) ' ée’j5e$’f ér).9=£)
¢ 2
N ax -gfgmzéﬂ)z - 2
2r

/\/’-FE: (Rg// ?‘—Z‘e-' d"%t" j)?_jé prpf'z.-— ‘#&r‘mf A PEro Wiicn
6: % b&musa 7716}/ .w;n;n?Ln..‘y\ {loj-@ ﬂfjamaﬂ%j’

~jHn .
;)ﬁﬂmi.ﬂ{.ﬁﬁ 771C, g——";" —,L&fm t‘;”éﬁ ﬁ} b Gt
5&"6 ﬁ?oﬁ% 5-.*‘1‘/( w&f“fﬂvf}bﬂj N Z{ Wf// ?I#?L

— i
LI&ZV‘E m«ﬂ:!’ﬂ 6@1@;{7&, f?,wwe.waw; S/~ e g“}



ee483 583 chap4 notes.docx

4[« L/C-aﬂ?‘:”
o t&or] @
s /5/,‘.@/13 et =n 2 Hict = 7The /‘;?d_#,{a

16/32

- I e l'_f N e S L ] %fﬂ@/‘

/?es.'&awcl:er.r Aﬂ.vc '(;Hﬁd ’fﬂm'ffa. /‘fiaﬁ: Errer < Z?.S“‘D
(%)

Iy iﬁfﬁ«rﬂ//}/ aﬁaef%aé/é

€x. &%=

5';‘1'4’// :f{;;f‘/},"
= 0.9237 * 03827 }3 close

&ITe — 098082 0195] <— hell=r

/2
5'0) Th e &r:"ie_f.v'm rs 75:a7L ,{%-%m— _‘_7_:-_

N

"ez.
K =z '
= % (=% )
Z?f/g'zé;q‘
A £ 7%

> e & _ z.e”

=~ ol X T T

bm’f- ’a ::ﬂ = maX Q/’lmeﬂ.{’!’ﬁﬂ g‘,ﬂp ﬁﬂ'?(gw;g@
T
rz 2L

i} ,-\ @.—u—-- Fre /jf)




ee483 583 chap4 notes.docx 17/32

44 Con 7’; |
ﬂﬂé’/{u%x'ﬂj M-ar-*{:'g/ﬁ/ /{é;"fj"}?g/) jeﬁ;’.;,—,

,Z
Here | fet  f % rozieose +( % siro)
-/.;//&ow.ﬂj A fz‘ﬁxi/;?f &f“jﬁm"*"f ﬁff‘éﬂfe

errovr [feadsr To

rz cp,ézi/f - c?,(f?,/z/

7;).53-‘*{ 14/'1!} Y eﬂ/f'.s'ﬁu:j'eo/ f’ﬂ f:étyﬂ)éf’ 2

T T — .
Near - fie/el < 0.624/ ,ﬁ{
2
Fresnel o) <« Y
ﬂ“’"i{}@/ﬁ/ P 2—572
rz 2y

Mﬁ: Wl'\ﬁn &ﬂnncr'}l;:.:j ﬂgS‘e_ /4*&;5, fg_{“/é_
-y Kl
bﬁc.fc +b ‘f’(v’!e ‘f';m{,_ Jamﬁ;“} ﬂ(ﬁ' g’)
tferm  yie etds “refarded Fi, "

es .5 ) ami JweY %gfﬂ)gaww %/)))

s femC e ﬂ: - 2// fa!{tvrd’ep, Virme

KAt pgropa _3»3‘.&:;1 Fivme
— hauc .re'f rpgcd f&%&n)‘;.,é" wécyg ﬂ f /5'

b ‘f'«f{c Y Y S Yo Al gpomal



ec483 583 chap4 notes.docx 18/32
45 [rmite LemsTh Lipote
= prS5e g éeﬁéf a/?ﬁraxfma ~igten a7l The
Cuvront o a [hi- affgﬁ (s ;’,«ﬂu.s‘m'&iv/j;’
SisTributed ~hen center~fed as|

Gy T sinf i (‘%*2’)2 04 22 %
Gy 7, s (1l +v)( ~Heweo
_”7 /o o ﬂle:. Cinrrent f;g (2"; i%)

7 (z) =

2

Current J,

—————— Il u4
I=x2
[T 1. ¥

if2

mmmmmm I= 32
=2\

Figure 4.8 Current distributions along the length of a linear wire antenna,
(Bﬁfftna‘j'p Aat. 72“'-""’}"} = EJ#\ . r 55‘)



ee483 583 chap4 notes.docx 19/32

4.5 cont
j:w 7{1“E l{;f’vﬁe//; e hace 721&?"

N
f@ gj7 /5.2;,6 12—"’}

L, &
prg S/
Hyp = | KL £ 3% [‘i’*?é)
J S &
G

£ = E‘p“ =H, = Hy = ©
1[” or intinifesimal Q/:}"o’l/'- of /é"j% f/“‘:“?(e‘d'&?‘
The orisin. A Gaite lenstt dipofe can be bui 7 Arom These,

7—5 a&(ﬁf’o’?{r ﬂ"l{ /’8{«/74 7L‘> Ad 7[:'7&;7(& /'quﬂl
J,‘/ﬂfej fet o= J;(/B') Jgﬂm,mﬁra

. Lyt L
@ xponent rofl = - 27cos@ t 72 r

{... a;w.«,,fﬁ -{;r H ﬁ'* 7'!;" 4
L = dz° dpole beins ofF yoe :;-;:f

E@ @Jfg L Comtmi ém?c»"am_g- »y(;-a»\ encth
Ny >dHy < nFinitesiomal Lipete
 —jlelr-?ase)

o= jy KIlz)d2e

i/ sind

y P Elahatankd
C/é’ ,)716 i"}?’f" Sﬁ'ﬂg’-z:(?'ng 550/‘3"

IK ’p
Sin® I (2() e_‘:’ e sé'z?c/?r




ee483 583 chap4 notes.docx

20/32
‘tﬂ S, Cpm7{:

Won | iF e ‘addap  fintesrite So & JHy over
ﬂ /;"'ﬁy% "70 P ‘ﬁn'%ﬂ /‘;""j% G/e};?é’/éj‘

‘Ef que
- fc//; /)wc_-wgmc?)ff,f&)a ) j
z.f""/

H = fofﬁ?‘ (.)’C Y fmé’) ff Z)ngw:’z*j
a T "?

i 7

ot —— é&m&n‘f 5"‘#{18
7ot £actor T lacker

[5’4 me g fﬁfng}(ffﬁum) (ﬂﬂfr%ni; Lor awrwawﬁ
Ji fc'/c Sistributiom

ﬁ{im?/af ﬂ\u—xj /}qff&-mg’ W/a,,?(g,?ﬂg &ff"gfyj'

S«é’f‘ﬁ?"ﬂ%ﬁ f o It_ (2") dﬂﬁ( 3 Ti‘i ’:""Q/égﬂ}?{e
l"/‘;'/’t!jr'a/

jﬁ Gﬁ#ﬁd&f

w/ o F jKeosE&

ﬁ =t
Y= flg

[x ol V) cas (Bt r)]

XK=



ee483 583 chap4 notes.docx 21/32

LAS/ éan-f'
en
_i wj(ﬁ)}

‘K 595(..»-- 6#5@

£~y el

.._,£ xe ) (x-e)
/r/ﬁ' -‘.':95(-——{*{&5'5. — st T
il , S, 6

- d
= a, JEo]
7
- 2,{}3‘,,/1 Cp:ff; cos &) wcsj(f%)
Mﬂ rir® [ Sin €& _

&7 S &
e —

CWO é d’&yﬁﬂ Aence

U{ = fz'l/l/q,/f = ﬁ#!?j{%ﬁﬁfﬁ) '—c’a,s[{-z} ]Z




22/32

(8, @ggﬂ
(/Vﬂ,“i;?;f)

ee483 583 chap4 notes.docx

-}

Relative power
(dB down)

9

180°
———— y<zn (344 5;../...,%‘*) e 1=304 (2R SIS ~6%°)
B £ Y. { 'y ﬁ?’a) ........... = { I'T ;{‘?‘ gi})

Figure 4.6 Elevation plane amplitude patterns for a thin dipole with sinusoidal
current distribution ( = A4, A2, 304, A). ot -]
L—gw(a-—s&s, At ﬂ\ﬂw"f (v Q)! £ 157

'iefﬂ_f,'¢¢ lowvor = L(/gj gﬁ) (Jg;)... ﬂfgx Z‘a{féj ﬁ)(&i{)z

Catromnlived)
- mﬂl{ﬁ'f i“{' Ea L - ?"‘9 Gaw/a#‘"z' Te .S'Z:tﬁﬁe’g

of The /‘aaﬂ‘n?‘faﬂ N %enrs"f“/,




23/32

4 notes.docx

p

ee483 583 cha

I
12

%

s

.-nh“.\
,,

i
i

i

$.§$.~N
%@%ﬁh
47
Bty

S,

al

-

HERSIOn

»

{a} Threa-di

1507

i50°

180
{b} Two.dimen

Three- and twoe-dimens

55

de patterns for a
stribution.

itu
[5« f""' "“) ﬂ'v:ﬁﬂnm mecf}’ (?jtdécf)) ra 1;‘55:)

al ampl
dal cusrent di

O

]

Figure 4.7

x

NSOt

in dipole of { = 1.25A and s



ee483 583 chap4 notes.docx 24/32

H‘S’bvﬂ*‘
/‘/;'/K’f: ;../e.‘// a/¢‘1£g/m:»—-€ mﬁ cy/,‘;fez.-?é?v:'?f}r
'-J' [ﬂ/:'ﬂjz»'a'r"\ /‘e{if?‘ﬁnd’.e ¢ '?Zp 5/,'9 g‘.ﬁj Wer!//
J’?fﬁﬁ/ ﬂ-ﬁl?/
—— - éaogcz /.ﬁfﬁf Sf!{ie'r(
foi = G Te AT
g X

*{\ r"'a&f/'u_f -~
.ﬁ.._—/j:’ ax{fc:a.:é’ ”&95( J ;{’{5’"5’:{9&{@’
:J(é‘)/ &in & y
.
| KL, o [
= ﬁ;f_, fc/y (f""f(z os6) ““”%Z o
@77 _ P S
7w | 2
2ok 7/1.;/?’ [&offgcagg)wg,g;ﬁg)z C/g
e -
‘fﬂf B=o Sém &
EM?" é’aj ﬂumaf:'eaf/:yj éw'f;
ﬂﬂ- d':(ct:cw/f‘ ann/f}‘:‘c a/’?

Eafecs (:’vss‘fqa?‘
’,_.,-'-'——-""'———’—_\x 1
frad = ;L/f"i’—-* 3/ 05772 + Inlne) - C(re)
¢ 4 siallee)[ Si (2ed) -2 5 (ree) {

+ ¢ gos(ﬁi)fp,g???,_-f’ [n(%L) + C.(2e) -2 {fﬁ’EB

_
L

o C 6 () 'ff [) are Jhe cosine ¥ §ine m‘!‘f?rwf:r'

Ci (x)--—f“’”d’ + 500z f‘f’"ﬁ’

Euler—Mascheroni constant (i.e, Euler's constant) = 0.5772156649



ee483 583 chap4 notes.docx 25/32

L/{S/C«a,’;ﬁ
MM/) b€ ez 96711 }‘Zze /‘acy/c'qﬁ'em f“‘-"S"S)éfﬂce

-

/ | fone/ _ Z F[‘-"I[ c;ase)/cos(/(()z
4 T Zrm o

15/ % o
s S O

7 s C o< Bulers Constant
[ , = < 0.5772 £/ (Ke) -Ci(Ke) + % §in(/ff)p;/&w)-—2)§fklﬂ

(4-30) 1 cos ﬁ(j)&,f?‘}l o () £ C(2uee) wzc;«(ke)R

f

\

Ky = K= LS50 castefestin - s {
{ (4700 - siallr) (2l Gl =i 2)]

= Zemember /€225, ¥ € can be expressed i Terms of A

TAis makes it convenient o Treal K& and %— os combined variables

Es.) G(28)= ¢;[zen (9]

_ Y
71'@ a/srecﬁ'oé%}/ C et éé 'f[:vun/ Mf;'n.j / - -;::';,“
/% ‘m‘,‘ ‘/—Con.Sf vau ?
L e ey et ]
s Srm &
7
/f/a) [c@fﬁ!__d“ B)- cos(£2) /76,7
5in € ‘(
T Fre, 6)

Jlog) = | ]
/ [f Fl6,8)smod6dp (z-20)

F=0 [



ee483 583 chap4 notes.docx 26/32

4.5 cont
TLMS' u.,,'// /éac/ 7‘0:

j//’a)
ﬂ@j‘(’%{ Ca;ﬁ)-‘_' dlt}:(%g) <
” ST @ ]
//@,6}:://‘9}7— f’”" r 2
4 /( [cos (K2 cose) - cort)
éz/éu i O ]C/@
257 — -—
S ame xh'{egfa 4 =S alim
(44 &ﬁ'
Z, _ - Z 2/ ‘93 e — 2 {Fle)}max
7 [cos(%f cop) - cos (£2)7 Q
0o Sin @ S de

Ihere 0::[&,{??2, +la {/f-ﬁ) — . (te)
¥ K sinlke §(2uce) - 2 5 (xf)?

+ ¥ cos (keof[05792 + () Col2e)-2( W)K

8

/4901:»-« /ﬁgm” JZ/J

> *"""":':
47

e e




ee483 583 chap4 notes.docx 27/32

ﬁ[fﬂbﬂf
# fesistance = wiTh finite lfensTh ofipotes

ﬂ/w

ﬂg’, C-Mf/"awf- SILORN et ey ,Z; W;// ,—ga"fd ﬂﬂg’.efsafa'f;/

be at The ;"‘/"‘7‘ Ferminnls /e‘f"’f:s%)
|

oo Iy

|
Figure 4,10 Current distribution of a linear wire antenna when current maximum does not
occur at the input terminals. /A4, /. . g ad
pu fﬁﬂ ﬁﬂ:S},ﬁe‘n'f ;;?ea)'{z gj}}ﬁ,{%@)

Im ﬂ;—s C:“SEJ Q}ééﬂ;ﬂa ﬂe faﬁéa?éa'aﬁ

PITAK W e, Ctn e on T

res‘;s?‘iﬂc.g xS /j"ag( - % /—E/Z!f’,. MmeIni Fucle
z,...,,a// maTl ﬁ,ol_,--g TZtE /"acﬁﬂ‘aﬁ},,ﬁ f‘d‘&‘ili‘f'wnr:e:
a'f' 7216. fﬂf“‘f' %ﬂfﬂ"‘b’a;ﬂa f{f—‘ F:h-"- o /QS—S'I/;_S"X"

mﬂ%ﬁﬂ*‘l#"; Awh.«ﬁi-fe:v") ﬁ,ﬁ - ﬂ-ﬂcﬁ/
2

215 = 1 1512 g,

, |75/
> S = T P



ee483 583 chap4 notes.docx 28/32

qs/donﬂt
Vo ]:/\:.—‘Z; ,St'm(%)/ So
/Z ﬂ @/gamf 7/0;
-
K. = 2l “"E:—;_ Xin  Xr
7 Sin (,-:i') Sin (]f /A)

-~

———

(hen Y =1,2,3, .. = Sinlar) =0

So, in Theery | fin > 7 (L. =0)
ﬂea/;f/~— There ;5 o feed 2op o The Lipole
cente— + o/;'/#éf booec forn: Fe cona/wc%/‘w-;‘/r
pnd radins > so jihile Ain is very &3

(or Titn cery ;m,,//)j 77 Aoer Aol 22 To inFimily

= Cu«/renpf ofir'ffi b 74/'&/‘ IS no7" /e//;ﬁf/,V

5‘4%)’0:0/4!/

5 ' 5 S / / ew ﬂd/y%l\ﬁ:&//k
g,-)// o ’vfﬂ& 0(‘ c/,"s-éﬁss/(o;ﬂ\, Msfbtd[///‘/;

cre (
nse nmmer‘;cu/ mo/@/_{ %‘D X )’?C

/60//€
_5/4&1‘74(, anme%r,‘e_f.
s Fhaa?l The 50 called %g

«:;> ONE &DmS’éjuMC-e

Cl/‘.fp/c ‘S acﬁlud/& S-/”SA%/// 5/(0/7%/’ as o

result of VThese issues



ee483 583 chap4 notes.docx 29/32

76 Haffe haelengfth Bypele
/ﬂ, <+ F3 (V aries wi wire ra/w.r)

— £ /ﬂ.S'c: 7‘0 7S %fﬂwfm - gy /;'ne :‘mfeafa;wcez
[m N /ft‘r'S Ma'éc‘r‘z I'n_ﬁ 6#5"}/)
) ey w_,-.‘,,/g, //y tn St@i

W/ /(-r o 7‘?;.»/&/.5' =

oy, The
///:};:’[—Z’-pf(zdasﬁ)

. Lo €
E‘?"::'Jy 27

, Jo e S cos (V% Lose)
ﬁfé = J sl $in &

— [/° | cos (% cos Q)ﬁ
Mve Mjgffz{z i & é?{

e ™ L -l
E7rir?

U =r®hie .--7 iZs/ [CﬂiS(%c»s@)}a

2 $in &
w5
— 7 PSS 577

5’:’??9

[




ee483 583 chap4 notes.docx 30/32

2 2w
@é C—on’ff' 9(21(‘ & 277 —[,:om J;c{fj

D 4 /
/_Z;v/Z o '17&)@
b = Budn =gy /f e )C/@”)
] O = b (216525¢
T e, /712
~7Jer ) (/75/)‘// g g <o (on)

beofC

where & (2r) = 2935 (2437653329)

. R |
y /ﬂ"’/é //f:?/z TT-69 & Mot Casf
%:’Sé/ﬁﬂﬂ/ 377/ ;%GA(Z”)
ﬂo = fi[;;)' = /4017 :JZ./SassJéi;

eer e

L

- /)1 —~ ) z
fon® g % = 0139584

—

ﬂr = ija/ Z—;—?;(f,\/zﬂj —~ 73,08
/Z,/*

Lin = Zaur = 733}42:5@ hen 4=%=05A
(> C/mé ‘7[‘0 /70/\-"5:A(4,(0/'@/ﬂ'/ C.«w./‘f’e:m'f_' C/"S‘ff‘,'é’w%'o,‘
6(674'4& / 7[:1"5",— réseomance COCCClLerS WLLe,.,\

q\» [c4 —
DA 2 o oagl T whe© Hh=C

't Sma//ﬁ [‘?‘7’!3:« wifc\)

—

bisger 0. 7



ee483 583 chap4 notes.docx 31/32

(/&na/#éf (&/A;/j)

,T A 7‘%

h="%
PEC ground
plane
" 4 Ifﬁ ' /
;'“/7‘?7/“%\’3" 7/,,- A fmmgt/gﬁﬂ!!
7 (Z2=0)
[
I
{1
LS




ee483 583 chap4 notes.docx 32/32

'Mvﬂa/a/éj co/ﬂf_

W[’“f aé&?m% ‘Pe,/ﬂ/fz
7148 6/667‘,7:‘(: *mag,«zg?‘?‘c ;é:'e/ﬂ{( aré if/mﬁc:./

in ‘/7/16 /&5}7[‘;'4/5 _éf_/yé-;s‘f_ﬂ&.ﬁ (i.e.) i 2 )
0f <@ I0°) t Those oF e comparanble

J{/(’/Q" 7-7/"\5 )M///"Cf {/I/:V" ¥ M(élf‘) ar€ The same,

W/m?# aéomf c/:(ec:’ﬁ‘w‘fy an/ 9454 .7
f—( we. hauc }é/&n%i‘cﬂ/ *ﬁ'a/t»’/f ;4/ //he Monoﬂa/e

o ﬁ///&/ei/ Then {?’a ,vmono/o/e = 0:5/6‘«;{%,/0{:

Since e aré Pﬂ/t/ féén) /a{ﬁéz‘wl Ao/pfj/ﬁt‘f.

774 Cr’\/ ;/77 uﬂlodo}ofﬁ_

//% I""ﬂdﬁ/g

7 MJ«'/&!@ Z ﬂ /
= = le «
0.S Prud, dipile ,ﬁfﬁi

/

/mono/a/f [c/g) = ycfz'/d/e (J@Q + B.Q/CLE

/mom?fo /e =

5) émd"pﬂo/f = 2 émono/o/e = éc{! o/e fgeang

ﬂfa”?é)/ - (9:/;3/ eo:rﬂ\ (J“f"f)) 6;0»?0,4@/@/6 -4 éJ;go/e

c/me 7‘0 /J?géff (Vaf,~e5 W/SD;/ /ﬂ/xm,()I
Also, disTorts folds +o Somme exten?



