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62 Interception Debris – From Initials to Full Signature
Mr. Jonathan Yifat and Mr. Ofri Becker
WALES, Ltd., Israel
Debris clouds generated in events such as RV interception, erroneous interception of TBM motor and self explosion or breakup of TBMs, are becoming an issue of high interest since they might have an impact on multiple aspects of BMD. The subject is expected to receive higher attention as the new interceptors are pushing the envelope of interception altitude and multi-tier defense is becoming a reality.

In order to assess the BMD sensors view of interception debris clouds and analyze possible facilitation algorithms, a thorough understanding of debris cloud characteristics is required.

To this end we developed a semi-empirical integrated debris model which produces distributions of physical parameters of debris clouds such as mass, length, velocity and ballistic coefficient. The comprehensive model is based mostly on NASA's FASTT and EVOLVE breakup models which are available in open literature and use various empirical data of satellite interceptions, breakups, explosions and hypervelocity impact experiments. In addition, the model incorporates the known Mott & Gurney explosion fragmentation equations as well as physical conservation equations. 

According to the integrated debris model mentioned above, a full debris cloud aerodynamic simulation tool was developed, which generates random realizations of debris clouds for a wide variety of debris generating events and scenarios.

In order to be able to analyze the radar view of interception debris, we next turned to assess the RF signatures of debris fragments – an analysis which is an important step in relatively uncharted water in interception consequence studies. Since the fragments shapes and sizes can create endless geometry possibilities, a thorough analysis of the signatures of a representative set of debris shapes and sizes was performed. Further analysis of the results enabled the assessment of RF signatures for each fragment in the entire debris cloud by interpolation methods on the examined set. 

Examples of impact of debris cloud on radar view are presented for a generic TBM interception scenario.
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