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We have elucidated the ﬁhysics of rotating detonation engine operation with
a propellant with liquid fuel oxidizer, and with a throatless rocket combustor which defies the
conventional wisdom of compressible fluid dynamics. A proof-of-principle demonstration of a valve
that opens and closes at 1500 m/s was performed to elucidate the phenomenon of duct blockage due to
the propagation of detonation from the plenum to the combustor, and the limits of pressure increase
were clarified. We clarified the physics of the detonation engine with a porous cooling surface
structure, and of the ultra-compact detonation engine with high cooling performance. Successful
space flight demonstration of the system was performed by the sounding rocket S-520-31 experiment,
and the flight model of the S-520-34 experiment was fabricated, leading to the adoption of the
sounding rocket experiment S-520-X from FY2026 onward.
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