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Understanding its uses, unique characteristics, and basic concepts will increase your ability to operate as an air 
traffic controller in the National Airspace System (NAS). 
 
In a nonradar environment, controllers must visualize the airspace under their control. Controllers rely on pilot 
reports to determine the position of aircraft and to identify areas of adverse weather. 
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The primary radar signal is a pulse of radio energy similar to an X-ray or visible light.  
 
This reflected signal is timed, processed, and presented on a radar display. 
 
Primary radar requires no equipment in the aircraft. 
 
Reference: ETM 12-0-1,pp. 5, 6, 35 
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The four major components of a primary radar system are: 
 

• Transmitter 
• Antenna 
• Receiver 
• Radar Display 

 
Reference: ETM 12-0-1,pp. 11 thru 14 
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One disadvantage of MTI is “MTI blind speed.” MTI blind speed occurs when the aircraft is moving directly 
toward or away from the radar antenna at a particular speed. 
 

• MTI blind speed can result in either a weak or lost target. 
 
Reference: ETM 12-0-1, pp. 16, 58 
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• MTI can be “fooled” into interpreting repeated identical range signals as meaning the target is not 
moving. 

• MTI reduces the strength of the target return. 
 
Reference: ETM 12-0-1, pp. 16, 58 
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False targets are targets that lack validity or authenticity often produced as a result of temperature inversion 
or Anomalous Propagation.  
 
Reference: ETM 12-0-1, p. 30, 31 
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Ring around can also occur when an aircraft is operating close to the interrogator site: range can be 
determined, but azimuth cannot, resulting in multiple targets equidistant from the antenna. 
 
Reference: ETM 12-0-1, p. 39 
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• The aircraft transponder antenna is normally located on the underside of the aircraft. 
• The location of the transponder antenna may cause a difference in reception if an aircraft is in a turn at 

an angle where the antenna is not exposed. 
• Reception may be blocked by the wings or fuselage. 
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