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Microbursts are that a large number of radiation belt electrons of several hundred keV to several MeV precipitate to the
Earth’s auroral atmosphere on a time scale of less than one second. It is suggested that microbursts are a loss mechanism
of the outer radiation belt electrons [e.g., Thorne et al. 2005; Clilverd et al, 2006; Dietrich et al. 2010; Lorentzen et al.
2001]. Although microbursts are suggested to be caused by pitch angle scattering due to magnetospheric whistler-mode
chorus waves propagating from the magnetic equatorial plane to higher magnetic latitudes, observational verification has
not been made yet [Miyoshi et al., 2020]. The mechanism of microbursts under consideration is similar to that of pulsating
aurora observed in the Earth’s polar region. Thus, the origin of microburst can be clarified by simultaneous observation of
microbursts and pulsating auroras.

We have developed a high-energy electron detector (HEP) to observe of sub-relativistic - relativistic electrons. HEP is one
of core instruments of the Pulsating AuRora and Microburst (PARM) instrument package developed for the simultaneous
observation of the pulsating aurora and microburst. The international student sounding rocket experiment RockSat-XN, that
installed the first model of HEP, launched on the dayside (MLT = 12.4h) under quiet condition at 09:13:00 UT on January
13, 2019. HEP onboard RockSat-XN observed the energy spectrum of quasi-relativistic energy electrons that were likely to
be caused by the wave-particle interactions between whistler-mode waves and sub-relativistic electrons in the quiet dayside
magnetosphere [Namekawa et al. 2021]. Loss through Auroral Microburst Pulsation (LAMP) sounding rocket experiment,
that installed an improved version of HEP, launched at 11:27:30 UT (MLT = 0.1h) on March 5, 2022. LAMP simultaneously
observed pulsating auroras and quasi-relativistic electron microbursts with inverse energy dispersion where the high energy
electrons appear after the low energy electrons. The observed inverse energy dispersion is consistent with the theoretical
expectation [Miyoshi et al., 2020]. In this presentation, we will show the outline of HEP and the observation results of
RockSat-XN and LAMP experiments.
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