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9. The radar equation
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The thermal noise at tha terminals

’
of an impedance Z is given by (Fig. %.1a)

av? « 4KTR(w)df (9.1)

The quadratric values add up. Let Q
be the quadratic gain of the aystem
(Fig. 9.1b)

vl

~N

aqa
L 5]

Q{u} = 19.2)

If no additional noise were orested
the quadratic fluctuvation wvould be

o . ¢k TR_(wiow)at TR

Bacause of additional noise sources, & noise factor ¥ > 1 g intro-

duced, hence

2

dvg » 4 k T nq(motu’rt wjaf 19.4)

If the input system has ng times as much noise a» l' (vhora l'a the

noise source factor, (s > 1)

TERTE n'mom[rm.n'm-t_]u (9.8)

This gives (Fig. 9.2)
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where
¥
B -I . Q—Q— [+ 1
£ ref
1 (9.7)
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Radap afgnal
From (2.12) the power deneity fnoi-
v » '1 dent on the target is
rad'ar a | _2
G:—ﬁ:?;@ " Iﬁi—" -'-“-c (2.9)
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where G is the gain (Dn) ef the
antenna. The power scattered in a
rig. 9.3 solid sngle 40 1is (Fig. %.))
- <17
P LI P {(9.10)
The msolid angle of concern is, from (7.8),
an e eff . Lo 2, (5.11)
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Therefore
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Radar equation
Averaged over all frequencies :
afa? wef _Skrer, . W 9.43)
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List of symbols .

f e a power (W)
% = magnetic potential (T m) Ty R = array factor (dimensionless}
F = magnetic induction (T) €, " 3%; 1072 p !
c = {couol'o‘s - ].10a = velocity of light in vacuum {m n"l A = wavelength in vncuum.(ml
I = electric induction (C m2) | ' ug = 4n 1077w
s = electric field (V m-?) \ g = conductivity (5 )
&, = impressed electric field (V o v p = volume charge density (C n3)
=1;Ei » incident fields ‘ ¢ = electric potential 3]
F = magnetic field (A nh f = a solid angle (m1}
J = volume current density (A m 3
3. « applied volume current density (A ”-2'
J, = surface current density (A m° )
k, ® % . %1 = wave number 19 v!cnun_ln'1| .
U, = unit vector in dirasction a
D = diroctivity (dimensionless)
r - ra&tatlon vector (V)
G = gain of an antenna (dimensionlens)
1 = current (A}
M = mismatch factor (éimensionless)
# = polarization faetor {dimensionlens) ;
F. = alectric dipole momant (C m) ‘ , f
F, ® magnstic dipole moment {A n’l ‘ ‘3
R = distance to the origin (m} : ]
Reo™ luoltolo'5 = 120% = characteristic resistance of vaswum (R)
]

etz " of!optivo cross-section of ln-ont-nn- tn’l
W » electromagnetic energy density {J )
L LA ix, = antenna impedance {0)
3,0 losd impedance (0)
& = slectromagnetic energy (J)






