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The Role of Airpower in Active Missile Defense

period slows and starts to get very hot. By 
the time a warhead passes 15 km altitude, 
even the fastest warhead (one that has trav-
eled the longest distance) has slowed to less 
than five kilometers per second (km/sec) 
and normally approaches its target from 20 
degrees above the horizon or higher. This 
final descent to the target from 15 km alti-
tude takes about 15 seconds, during which 
time aerodynamic forces enable the great-
est maneuvering potential.14 A simple com-
puter simulation, in which the ballistic co-
efficient for several items is treated as a 
constant, illustrates how these objects (bal-
loons, tank, and reentry vehicle) traveling 
at 3 km/sec decelerate as they enter the 
atmosphere (fig. 3).15 Objects with the most 
drag (or smallest ballistic coefficient β) have 
their peak decelerations at the higher alti-
tudes. The figure indicates that the decel-
eration profiles of all objects are different 
and that quantities related to the decelera-
tion may serve as useful discriminators.

Although desirable, no single interceptor 
could engage all threats at any altitude from 
the surface up. Interceptors designed for 
engagements in the atmosphere below 35 
km altitude can use aerodynamic forces for 
maneuvering but must cope with higher 
heating as velocities increase. We refer to 
these as lower-tier interceptors and show 
their performance based on a burnout ve-
locity of 1.75 km/sec. Interceptors designed 
for higher altitudes must use lateral rocket 
thrust or thrust vectoring for maneuvering, 
and the complex interaction with missile-
body aerodynamics creates adverse problems 
at altitudes below 50 km. These upper-tier 
interceptors also need much higher veloci-
ties but can avoid heating problems by per-
forming intercepts only above 50 km. We 
indicate their performance based on a burn-
out velocity of 3.5 km/sec.

Both upper- and lower-tier interceptors 
have advantages and disadvantages during 
the terminal phase of flight. The upper-tier 
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Figure 2. Duration and altitude of a generic IRBM’s trajectory during the midcourse phase
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