FINITE-SIZE LINEAR ANTENNAS:
CURRENT DISTRIBUTIONS
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Ideal Sinusoidal Current Distribution
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Current Distributions Along
the Length of a Linear Wire Antenna
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FINITE-SIZE LINEAR ANTENNAS:
RADIATION PATTERNS



U(O,0)= F(6
[ [u ) (H)”
cos| —cosé |—cos| —
F(0)= I p = (4-73)
sin

U(6 :_0,¢) =U@=7,4)=0

—As expected, the radiation intensity
along dipole axis is zero.
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Elevation Plane Amplitude Patterns for a Thin Dipole with
Sinusoidal Current Distribution (/= << A, A/4. A2, 3A/4. )\)
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Three-Dimensional Pattern (/=1.25))
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Two-Dimensional Pattern (/=1.251)
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FINITE-SIZE LINEAR ANTENNAS:
RADIATION RESISTANCE
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U(O,0)= F(6
[ [u ) (H)”
cos| —cosé |—cos| —
F(0)= I p = (4-73)
sin

U(6 :_0,¢) =U@=7,4)=0

—As expected, the radiation intensity
along dipole axis is zero.
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W[y [y e

5,(x)= [=7a (4-68b)

C =0.5772 (Euler's constant)

c, = f(l“")” )a’yzln(yx)—Ci(x)

¥
=In(y)+In(x)-C,(x) (4-69)
C, =0.5772+In(x)-C,(x)
y=e"7"? =1.781
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FINITE-SIZE LINEAR ANTENNAS:
DIRECTIVITY



Directivity of Finite Length
Dipole
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Dipole Length(;—o =QUAZ L=< /”LJ

(Representative of Pattern Bandwidth)

Maximum Directivity D,

1.5< D, <2.411 (dimensionless)
1.761dB <D, <3.822 dB
Hali-Power Beamwidth HPBW
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Ideal Sinusoidal Current Distribution
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FINITE-SIZE LINEAR ANTENNAS:
INPUT RESISTANCE



Current Distribution of a Linear Wire Antenna
When Current Maximum

Does not Occur at the Input Terminals
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Assume

Loss-less ] 1
antenna Pmd == ]0 ’ Rr = — ]m . Rm (4-77)
2 2
4 2
Rin = Rr [O == Rr ]0 (4-77a)
[in in
L. ,=1,sn k(—izj =f.
z= 2 |
- —1z'=0
)
I =1 sin (ﬁ (4-78)
, 2,

|, = current maximum
l.. = current at input terminals
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Dipole Length (% =0.024 < (< /1]

(Representative of Impedance Bandwidth)

Radiation Resistance R (ohms)

0.0003< R <199

Input Resistance R, (ohms)

0.079< R <o
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FINITE-SIZE LINEAR ANTENNAS:
HALF-WAVELENGTH DIPOLE



Half-Wavelength Dipole (/ = A/2)
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‘I | S° [ﬂcos 6’}
j: : do (4-88)

Fra sin &
o |] ‘ _LM[I cosy] = ‘]0‘2 C. (27r)
Y 87 (4-89)

C. (27[) =0.577+In(27)-C,(27)
=0.577+1.838—(-0.02) =2.435 “9)
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(4-91)
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Input Impedance
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Infinitesimal Dipole
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Two-Dimensional Directivity Pattern
of Isotropic Source and A/2 Dipole
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Three-Dimensional Directivity Pattern
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