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Motivation
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PPrroobblleemm::  Satellites in Low Earth Orbit (LEO) Are Vulnerable 
To Enhanced Electron Flux In The Inner Radiation Belt.

FFiigguurree  22::  
((aa))  10-kT predicted impact of High -Altitude Nuclear Detonation (HAND) 

(150km) on Satellite lifetimes5

((bb))  Dose accumulation Rates, Baseline model5

((aa)) ((bb))
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Experimental Set-up
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Conclusion and Future Work
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Figure 8: (a) Beam PIE visual concept1(b) Electric field probes as deployed in sounding rocket4

First demonstration of advanced linear 
electron accelerator instrumentation for 
use future space experiments. 
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Ph.D. Research: Project Beam-PIE
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BBeeaamm  PPllaassmmaa  IInntteerraaccttiioonn  EExxppeerriimmeenntt  ((BBeeaamm --PPIIEE))::  AA  SSuubb--
OOrrbbiittaall  AAccttiivvee  EExxppeerriimmeenntt  UUssiinngg  PPuullsseedd  EElleeccttrroonn  BBeeaammss

BBeeaamm  PPIIEE  is a sounding rocket experiment that will use 
an electron beam to quantitatively understand and 
characterize how energetic electron beams in space 
couple to plasmas to stimulate whistler -mode and R-X-
mode radiation.
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Motivation: Continued
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FFiigguurree  33  ::  Particle scattering and measuring changes in the mirror altitude near the loss cone

SSoolluuttiioonn::  Launch Mother-Daughter Sounding Rocket for project Beam -PIE 

FFiigguurree  44::  Schematic of the Beam PIE payload and instrument locations

OOvveerraallll  GGooaall::  Quantitatively test wave generation by 
pulsed electron beams (both Whistler mode and X -mode).

MMootthheerr
Daughter
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Data Analysis & Results
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FFiigguurree  77::  CST Microwave Studio Particle Current Density Modeling ((aa)) Meshing ((bb))  Simulation

FFiigguurree  66::  Electron beam capture on YAG(Ce) Yttrium Aluminum Garnet Screen ((aa)) Front ((bb)) Rear

(b)

(a)

(a)
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