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ABSTRACT 

A series of multi-frequency radar measurements of aircraft wakes at altitudes of 5,000 to 25,000 ft. was 
performed at Kwajalein, R.M.I., in May and June of 1990. Two aircraft were tested, a Learjet 35 and a 
Lockheed C-5A. The cross-section of the wake of the Learjet was too small  for detection at Kwajalein. 
The wake of the C-5A, although also very small, was detected and measured at VHF, UHF, L-, S-, and 
C-bands, at distances behind the aircraft ranging from about one hundred meters to tens of kilometers. The 
data suggest that the mechanism by which aircraft wakes have detectable radar signatures is, contrary to 
previous expectations, unrelated to engine exhaust but instead due to turbulent mixing by the wake vortices 
of pre-existing index of refraction gradients in the ambient atmosphere. These measurements were of 
necessity performed with extremely powerful and sensitive instrumentation radars, and the wake cross- 
section is too small for most practical applications. 

, This work was sponsored by the Office of Naval Technology. The views expressed are those of the 
author and do not reflect the official policy or position of the U.S. Government. 
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