!'_ Chapter 7:

Principles of Radiation and Antenna
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# 7.1 Introduction:

“ A metallic wire : radiate EM energy to space or receive it from

an EM wave.
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* “* Vector potential:

Time-varying currenti(t) = vector potential

* Time domain : A= ol l(l‘ ——)d l

4 lr
= phasor domain: K: H 11 b d7 B:a)ZZR
ALt v oA
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!'- 7.2 The Hetzian Dipole Antenna:
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* 7.2.1 The Field of a Hetzian Dipole:

< Nguyén td anten thang la diy din thang, manh, chiéu dai
khong dang ké € << A (€ £ A/20) va mang dong diéu hoa:

1(t) =1_ cos(ax +y)
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# 7.2.1 The Field of a Hetzian Dipole:

¢ For Hetzian dipole : £ << A (L<A/20)
Current is assumed constant : I(Z) = Iml 14
“* Vector potential due to I(z) :

> i—jBf — C
A:ﬂe laz:Aaz

drr

“* Working in Spherical Coordinates :

- S S
A:Ar ar'l'A@ do

= (Aoos 0) ar+(—Asin«9) ao
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* 7.2.1 The Field of a Hetzian Dipole:

_)

¢ Find H-Field using: ﬁ = Lrot K = H¢ d ¢
y7i

** The E-Field :

— —

E:jLwrotH:Er a.+Eo ag

) . 2 . .
i, 218 smH(J 1 ]eﬂ*

_|_

4 Br Pr’

. . . 3 .
Er:—JlIB cosd 2J2+ 313
2nTweE Br° PBr
) . . 3 . .
E :_JZIB sin & _1+ 232
drwe Br PB°r
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* 7.2.2 Near-Field of a Hertzian Dipole :

¢ The Field closed to the dipole where: Pr<<1 (r <<A/27).

*+* We have :

1 1 1 i H H¢ a¢
— LKL, e ~] = .
Br r Br E=E.a, +Eoao

*Véi: [ - [IB’sin® 1 [Isin@
Hy = 2 2 2
4 Br 4rr

Er:_JlIcosf’

2rwer

Ee:_JlIsm?

drwer
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* <» Nhan xét mién gan (near field) :

+ Song dién & tu 1€ch 90°.

+ Vecto Poynting trung
binh biing 0 . Nén <P >=0.

+ Lan truyén TPT chi ¢é
tinh chat dao dong : thiét bi
thu khong thé thu ndng
luong dién ti trong mién
nay .
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* 7.2.3 Far-Field of a Hertzian Dipole :

a) The Field: far away from the dipole where: Pfr>>1 (r>>A/27)

1 1 1 _'>_. . . _'._ -
I—>,Br>>,32r2 >>,83r3 :>|:H—H¢a¢ »E—Ee%]

“ Voi: . . .
H¢ _ JlIsmHe_jBr ; E, :\/EjllsmﬁejBr :77JZIS1116’6_J-Br
2Ar e 2Ar 2Ar
= I sin@ -
£ e cos(awt —Pr+y +90%)ay,
2Ar
>[I sind -
E=np—= cos(axt —Pr+y+90%)ag
2Ar
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* <» Phan bé séng mién xa (far-field) :

Plane Waves
EfH =3770"'—— A—

s o
| Far-Field

Near-Field
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* b) Nhan xét bifc xa ¢ mién xa :

a) Phuong : E L H va vudng géc phudng truyén -> séng dién
tu ngang (TEM wave).

b) Bién d) : suy giam theo qui luit 1/r .

¢) Pha: ot - Br + v + 90° = const -> r = const -> miit dong pha
13 mit cau. Bic xa dién tif thudc loai séng cau.

(Tuy nhién , trong ky thudt, khi r rat Ién va dién tich khdo sdt bé : ta gdn
diing mdt dong pha la mdt phdng: séng biic xa khi dé la séng phang)

d) Van toc pha bing van tdc t.séng trong ptrinh D’Alembert:

Vp=V=1/\/£

e) Do bién d6 ~ sin0 , birc xa s€ cuc dai khi goc 6 =90° va cuc
ti€ukhi 06 =0°.

==> Buc xa dién tu co tinh dinh hudng

EM - Ch7 - 1&2&3 12


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

:h ¢) Cong suit bifc xa :

** Vecto Poynting tiic thoi: 1_5 — E X ﬁ = U.Hz.ﬁ )

nH2 > 0 : dong cong suit dién tir luén huéng tir nguon ra
bén ngoai . Mién xa goi 14 mién bic xa.

< Vectd Poynting trung binh é mién xa:

g 1 — > % 1 —
<P>=—Re{ExH}=—nH: 4
2 2
< Mat do cong suat bic xa:
|
<P >= 177.an =—E2
2 2n
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* < Cong suit bifc xa :

=]a CS dién ti trung binh giii qua 1 mét cau tam 1a vi tri dit
nguyén to6 anten, ban kinh r >> A:

P :c_f>s< P>dS = <J§S<Pr>dS
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* < Vidu: Vé6inguyén té anten thang

= Mat do cong suit bdc xa : <Pr > = lnHrzn I_Im - SlIl@
2 2
lzllzn sin” @
I::> <Pr> o 77 8221,2
T 27 >
Pbx :J‘J‘ L, sin 6?(1’ Sm9d9d¢) Pbx :%mﬂfn(%/j
00

*Nhdn xét : P, _til¢ nghich vGi A2, titc 1a ~ f2: dung cao tan.
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* < Dién tré bic xa :

= Ky hiéu R,_, la dién tré ma cong suit tiéu tidn trén né
tuong duong véi cong sudt bic xa cua anten khi néi vao
ngudn phat tin hiéu, va xac dinh tir :

I)bX — % Rlelzn

>

< Vidu: Véinguyén t& anten thang :

2

:> be :§7Z77

|

[

A

j
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!'- 7.3 Fundamental antennas :
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:h a) Phan loai:

1.

Anten ngin (short or small dipole):

Antenna ¢6 : M20 < <AM10 & 1(z) = {

I (1-2z/0) w<z<t/2)
I (1+2z/0) (-ri2<z<0

R ¢ Re(n)
Anten phan tu song : R imic = 3 26”2
Anten cé6 chiéu dait =\/4.
Anten ban song : i(2) = [_sin[B(A/4—2)] o<z
Anten c6 chiéudai =A/2. [, sin[B(A/4+2)] u2<e<o)

LR — & Re(n)
ohmic 4 2za

Anten vong :

Anten c6 cau tric 12 vong day din tron, ban kinh R , nim
trong mat phﬁng x-y , tAm tai goc toa do , mang dong diéu
hoai(t) =1 _cos(ot + v) .
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* a) Phan loai:

5. Anten don cuc (monopole):
Z, =7, (dipole) D =2D(dipole)
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* b) Tinh toan truong dién tir cua anten:

*»» Theo cac budc sau day :

1. Tim thé vects A .

%

. —>
2. Tim truong tor bang : H=lyot A
vl
3. Tim truong dién ti hé phuong trinh Maxwell .

> >
E:J#%rotH

4. Tim mat do dong cong suat bifc xa , cong suit bdc xa,
dién tro bic xa ...
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