
GP265/EE355    Handout #9
Solutions for Homework Set No 1

1. a) wavelength: 24 cm
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b) wavelength: 3 cm

For a fixed size antenna, gain goes as1
λ2 , hence the increase in SNR.
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2. a) The antenna must illuminate from 34.5◦-52.7◦, a beamwidth of 18.2◦.
Calculate antenna width:

18.2◦ = 0.32rad =
λ

D
→ D = 0.75m

Antenna gain =4πA
λ2 = 4π×0.75×2

0.242 = 327.25 or 25.2 dB

Using the value to the center of the swath as the distance, the range is
11,312 m.

How about the scattering area? The along-track dimension is

rλ

l
=

11312× 0.24

2
= 1357m

In the across-track dimension, we use the projected area of the pulse. The
pulse length is 1µs, so the transmit pulse length in meters is

T =
cτ

2
=

3× 108 × 1× 10−6

2
= 150m

Based on our incidence angle of 45◦, projected on the ground we have a
length of

length =
pulse length(m)

sin i
=

150

sin 45◦
= 212m
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So the total scattering area is1357× 212 = 287, 684m2.

My dB table looks like this (yours may differ): Note I easily achieve a very
high SNR.
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b) If we change the wavelength to 6 cm, a factor of four, we must decrease
the antenna width by the same factor to keep the beamwidth the same.
Hence the antenna is now2× 0.19m. Note that this changes the antenna
gain andthe scattering area:
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c) For a fixed swath, decreased antenna area lowersperformance with
increasing frequency. In question (1) performance increased because the
target filled greater percentage of the physical antenna beam.
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