FUN 0010 - Radar Fundamentals for EW Test and Evaluation Engineers

Course Description: This course teaches students radar fundamentals from the perspective of the radar’s interaction with electronic warfare systems.  The electronic warfare systems specifically considered include radar warning receivers (RWR), self-protection jammers (SPJ), and towed decoys (TD).

To establish a firm foundation this course initially describes basic radar functionality and uses numerical examples to demonstrate the key elements of the radar range equation. Students will become proficient in the solution of problems dealing with radar detection and measurement capabilities.

Once the basic operational concepts for radars are mastered, the students are exposed to an analysis of the interactions taking place between the radar and the primary classes of EW systems. This process begins with an investigation of RWR performance and functionality. The RWR signal detection process is described mathematically with numerical examples to reinforce specific concepts. Concepts used to identify specific radar signals and modes as well as the methods employed for azimuth and range measurements are described in the lecture and analyzed. 

A similar approach to that taken for the RWR is applied to the coverage of Self Protection Jammers and Towed Decoys. The equations governing both the effectiveness and performance of these Electronic Countermeasures (ECM) are derived. Students solve commonly encountered problems to gain confidence in the characterization, specification, test, and evaluation of ECM. 

The course concludes with a discussion of several advanced radar concepts that need to be considered in the conduct of EW systems tests and analyzing the operational characteristics of EW systems. 

Topics Covered:

· Radar History

· Basic Electromagnetics and the RF Spectrum

· Radar Waveforms

· Antennas and Polarization

· Radar Signal Processing

· Radar Cross Section

· Propagation of Radar Signals

· Signal Detection, Signal-to-Noise Ratio, False Alarm

· Jamming Waveforms

· Clutter

· Radar Horizon

· Electronic Counter-Countermeasures (ECCM)

Each of the above topics are covered in the context of the Radar, RWR, SPJ and TD. This approach, coupled with numerous numerical examples and student exercises results in a comprehensive treatment of all primary radar interactions with both active and passive EW systems. 

Who Should Attend This Course: Radar Applications for Electronic Warfare Test and Evaluation Engineers is appropriate for engineers, scientists, and senior technicians  actually involved in the test and evaluation, acquisition, and Sustainment of EW systems. Students should have a basic understanding of physics, algebra, and statistics. 

Course Length: 4 Days
Textbooks: Two textbooks are recommended for this course. 

· Introduction to Airborne Radar – Stimson

· Radar Principles for the Non-Specialist - Toomay
Availability: This course is offered several times each year at the Electronic Warfare T&E University, Edwards AFB, CA. The primary point of contact for the university is Mr. Martin Welch, 412 TW/EWE, (661) 277-7461.  

