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Wire antennas
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Wire antennas

In the Fraunhofer Region the expression of the radiated field simplifies as

exp(jpzcos9) |i,

— Effective length of the wire antenna

... Memo
any antenna, in the Fraunhofer region, behaves as follows
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Effective length
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Wire antennas: effective length

i(.9) = 19(19)59 = sin&'“ﬁ dz ]EZ) exp(jﬂzcos&*)}ig
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For the wire antennas the source impressed on the antenna is
related to the radiated field through the Fourier Transformation rule

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di “Antenne”



Wire antennas: visible region

E=j 24:1 I, exp[;j,Br] [sin 19F(19)z°3 ] £(9) :F(w
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Wire antennas: visible region

_ <ol— 7 Br A F(3)=F(u
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Wire antennas: visible region

T F(8)=F (1)
E= > I, > [sm&F(Q)zg } ‘@
L
A F(u) = I dzi(z)e_juz
o .
~ I(z
I(z)=
(2)= 1
] ? >
g . / u
‘F(S)‘ T.he mapping law that allows
jumping from the u-domain to
the $-domain is not linear!
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Color legend

New formulas, important considerations,
important formulas, important concepts

Very important for the discussion

Memo

Mathematical tools to be exploited




Current distribution

An ideal case () |
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Hallen Formulation
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z Hallen Formulation

| 2

A B =21/
. Z, :g_g
Z, ==JjZ,ctg(PL) = JX;, o 2L
by 5T
I(z)z[o s1n(fBL ﬁ‘z‘) 2
sin (AL) @

The Hallen model provides a wrong value of the input resistance R, due
to the employed approximations

Notwithstanding, measurements carried out in laboratory show that the
input reactance X;, provided by the Hallen model is quite accurate.

Measurements carried out in laboratory show also that the far field
obtained by employing the expression I(z) provided by the Hallen model
IS very accurate.

From the analytical expression of the far field obtained by employing the
expression I(z) provided by the Hallen model, we can obtain a quite
accurate value of the radiation resistance R, 4 (and thus a sound estimate
of the input resistance R,,).
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Hallen Formulation

B =2m/0

7 L2
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Hallen Formulation

2
Z, =—jZctg(BL)=—jZ ctg (TELJ = jXi,

fO)=—ctg(y) |

2L

-]

27
0 0577 1T 157 27T 2577 3 g y:ﬁLZTL

2L

—> 0.5 "

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di “Antenne”



Hallen Formulation

2
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Hallen Formulation

2
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Hallen Formulation

2
Lin = _jZong(ﬂL) =—jZ ctg (%LJ = jX. p=2m
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Hallen Formulation
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Hallen Formulation
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Wire antennas
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Wire antennas

I . B IB . A
E= 24/1 My exp[r] d [smSF(Q)zg ]
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Short dipole
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Short dipole

y F(8)=F(u)
= exp|—Jjpbr|r . 2
Ez]Zilo [r ][s1n9F(9)13] u=—Lcos9
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2L<< A Wy ,BL=277TL <z j(Z)ZI(Z):Sin(IBL‘mZD
I, sin( L)

sin(,BL) ~ [L ,3(
PL<<7 mEp sin[ﬂ(l,—|z|):| ~ B(L-|z|) =) sin(AL) exp(jBzcosI)~

exp(jBzcos9)~1

sin(4L- ) L)

PL
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Short dipole

y F(9)=F (1)
= exp|—jpor|r . A
E=]2é;[0 [r ][s1n19F(.9)13} u=—Lcosd
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Short dipole

N F(8)=F(u)
- exp|—jpr|r . -
E:‘]j/llo [ ][smSF(Q)zg] u=—LBcosI
r
F(u)z j dzl(z)e_’”
Short dipole -L
2L<< /i WP ,BL_—L << i(z):](z):sin(ﬂL—,B\zD
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Short dipole

Short dipole Elementary electrical dipole
2L << A .
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Short dipole

Current distribution

1T

AR [AS] 4 A Uh I Ak A=) 1
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Short dipole

Short dipole Elementary electrical dipole

2L << A ]/p
— i’ 0 y
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Short dipole
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Wire antennas

- . - IB . 2
E= 2{1 My exp[r] d [smSF(Q)zg }

1(9) =sin 9F (9)i,

F(9)=F (u)
N [cos(Leos9)—cos(SL)]
L ~ e - :i COS COS — COS A
F(u)=ILd21(Z)e = sin( AL )sin 9 ¢

_1() _sin(BL-Bl)
1(z)= I,  sin(BL)
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Wire antennas

A2 antenna & 3A/2 antennas
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Half wavelength antenna

2L ==
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Half wavelength antenna

Current distribution

. (27 I 2r
o)1 _sn(pL=pl) 551
I, sin (BL) sin(z—ﬂL)
A
A ) R [AR] [ERE:) 1= I [AF AR} B 1
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1=

T

Half wavelength antenna

Pattern

A 2T A T
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Half wavelength antenna

Pattern

{cos (zcos 9)}
- A 2 A
1==—
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Half wavelength antenna

Pattern
1 {cos(ﬂcos SH
2L =~ j-AL A2 i
2 T sin 4 ¢

Zeroes in the region 9¢[0,7]: 9=0 =r
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Half wavelength antenna

Power pattern
(vertical plane)

2L=0.5%

Current distribution
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Half wavelength antenna

R =750
Power pattern
(vertical plane)

2L=0.5%

Current distribution
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3/2 wavelength antenna

Current distribution

sin[z—ﬂL—z—ﬂzU
i(z)_l(z)_sin(ﬂL—ﬂlzl)_ A2
I,  sin(pL) sin(z—ﬂL)
A
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3/2 wavelength antenna

Half wavelength antenna

3
2—2/ # ﬂL—z—ﬂéﬂ —5

(3 ). T sing ¢
sm(zﬂjsmg

cos(%rcos 9)—cos(37zj COS(37ZCOS 19)
I:i[cos(ﬂLcosS)—cos(ﬂL)] - 2 27 ). 2 2 \
n

7 sin (AL )sin 9 = a
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3/2 wavelength antenna

3
3 4 {cos(incos SH
2L==1 1 ]

= —— - 19
T sin 4
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3/2 wavelength antenna

3
3 Py {cos(zﬂcos SH
2L==1 1 ]

= : 18
T sin 4

Zeroes in the region 9€(0,7] : 9=0 9=04z 9=0772 I=x

Stefano Perna — Universita Parthenope — Ingegneria Informatica, Biomedica e delle TLC — Corso di “Antenne”



3/2 wavelength antenna

Power pattern
(vertical plane)

Current distribution

2L=1.5%
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M2 vs. A2

L exp|—jpr] . ¢ 1(z) .
E_Jz,ilo > s1n913:fldz[—exp(]ﬂzcosl9)

0

Half wavelength antenna 3/2 wavelength antenna
Power pattern Power pattern
Current distribution (vertical plane) Current distribution (vertical plane)
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