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shown in Figure 6-3, have obviated this 
traditional perception; to get the high 
power, the X-band radar uses a phased 
array containing 22,000 modules, each 
having its own transmitter.

The sea-based X-band radar is a float-
ing, self-propelled, mobile radar station 
designed to operate in high winds and 
heavy seas. It is part of the U.S. govern-
ment’s ballistic missile defense system. 
The radar can detect and track ballistic 
missiles and satellites at long ranges. Its 
operation at X band, around 10 GHz, 
allows it to transmit a wide bandwidth 
signal, obtain high resolution of tracked 
objects, and consequently obtain very 
detailed signatures. The signatures enable 
the radar to discriminate an R/V from 
decoys, the rocket body, and debris.11

The X-band radar was designed to be mobile to allow mission flexibility. 
As noted earlier in the examples of the Cobra Dane and FPS-85, these two 
radars have a fixed location and antenna orientation that is advantageous for 
their design missions, but their spatial coverage is also fixed. Cobra Dane, for 
example, can cover Russian missile tests but is not well positioned to cover 
North Korean missile tests. 

Laser Radars

Laser radars operate much like microwave radars. The radar transmits pulses 
of laser light and detects energy reflected from the target. As with microwave 
radars, the time required for the energy to reach the target and return to the 
sensor determines the distance between the two. Unlike microwave radars, 
laser radars cannot penetrate clouds. But the laser radar’s big advantage is 
that its beam is very narrow, so it can illuminate an extremely small surface 
(on the order of 1 cm diameter at short ranges, less than 1 meter at aircraft-
to-ground distances).

Another major advantage of laser radars is that they can transmit very 
short pulses and measure distance to a high degree of precision. For this 
reason, laser radar finds use in measuring the height of features (such as 

Figure 6-3 The X-Band Radar at Sea

06_Clark_Ch06_111-128.indd   123 09/06/2010   11:39:41 AM


