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Beam Plasma Interactions Experiment (Beam-PIE) is a NASA sounding rocket experiment that successfully
ran in November 2023. Beam-PIE used space as a laboratory to explore wave generation from a modulated
electron beam in the ionosphere. Beam-PIE electron accelerator used a 10keV electron gun and a 5-GHz RF
cavity, enabling the acceleration of the electron beam to a total energy of ˜25–60 keV. The experiment was
pulsed at VLF frequencies ranging from 5 to 500 kHz. The third parameter was duty cycle which ranged
from 2.5% to 10%. In total, 32 different combinations of beam parameters were used and repeated every 32
seconds through the flight at various altitudes and background plasma conditions. Each of these different beam
parameters ran for a ½-second beam pulse, separated by ½-second intervals when the beam was off. Beam-
PIE was successful at generating plasma waves. We present an outline of the accelerator design, theoretical
predictions, and experimental results of generated plasma waves. Results will be used to quantitatively test
our understanding of beam-plasma-wave interactions in the space environment with applications to space
communication and radiation belt remediation.
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