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lonospheric sounding rockets travel in plasma at supersonic velocity with rarefied regions called 'plasma wakes'. In a rocke
wake, plasma waves with frequencies near the upper hybrid resonance (UHR) frequency, plasma frequency, and Z-mode cutc
frequency in the wake are observed as reported by Yamamoto [PhD, thesis, Tohoku University, 2001]. From the results of the S
520-26 rocket experiment, Endo et al. [JGR, 2015] suggested that the waves observed in the wake were electrostatic waves st
as electrostatic electron cyclotron harmonic (ESCH) waves and UHR mode waves because plasma waves with long wavelengt
cannot be generated in narrow region like the rocket wake. They also reported that the waves were observed more clearly whe
the dipole antenna was in the upstream-downstream direction of the plasma flow than the perpendicular direction. Besides, the
showed that whistler mode waves were also observed in directions perpendicular and oblique to the wake axis. These resul
indicate that there was inhomogeneous spatial distribution of hot electrons with some anisotropic velocity distribution functions
around the rocket wake.

In order to investigate inhomogeneity of hot electrons around the rocket wake, we are now developing a Vlasov-Poisson code
In the simulation with this code, we can calculate wake filling process of ambient ions and electrons in one-dimensional spac
along the x-axis. If we assume that plasma is also flown in y direction, the plasma distribution along x-axis as a function of time
(evolution) can be understood as that as a function of distance in y direction.

A similar simulation was performed also by Singh et al. [JGR, 1987]. They focused on electron distribution function on
the wake axis within the very near wake of an ionospheric satellite (about @&W¥nstream; Y is the distance to the ion
convergence region), and showed that counter-streaming electron beams were in the region. This result coincides with tf
observational results that ESCH waves or UHR mode waves were most intensified when the dipole antenna was in upstrear
downstream direction, which was reported in Endo et al. [JGR, 2015]. However, how large the unstable region can spread arour
the wake has not been revealed; therefore, the observational results in Endo et al. [JGR, 2015] cannot be explained enough.

In our simulation, we will investigate velocity distribution function of plasma around the wake including wake edges and the
ion convergence region. In order to calculate longer evolution than Singh et al. [JGR, 1987], we have to suppress the numeric:
diffusion in the simulation. For this reason, the Vlasov and Poisson’s equations are solved with using the splitting method, the
leap-frog scheme, the semi-Lagrangian method, and the rationoal CIP scheme, which were also applied to the simulation of tt
lunar wake plasma by Abe [Master thesis, Tohoku University, 2006].

In this presentation, we will describe the configuration and scheme of our simulation, and initial results.
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