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When a body moves in plasma at supersonic velocity, a rarefied plasma region called ‘plasma wake’ is formed behind the bod
Wakes can develop behind a solar system body immersed in solar-wind plasma as well as behind spacecraft such as satellites
ionospheric sounding rockets.

Plasma waves around the rocket wake have been suggested by the observational results from previous rocket experimer
while there are also several studies which reported plasma waves around the wakes of a satellite and of the moon. In the S-52
26 rocket experiments, carried out in Japan at dawn of January 12, 2012, three kinds of plasma waves, which show differer
spin-phase dependence, were identified (hereafter denoted Group-A,B, and C). We concluded that they are electrostatic electr
cyclotron harmonic (ESCH) waves or upper hybrid resonance (UHR) mode waves (Group-A waves), and whistler mode wave:
(Group-B and Group-C waves). The Group-A and Group-B waves were observed intensively when the dipole antenna pointe
in the parallel and vertical direction, respectively, relative to the motion vector of the rocket. Meanwhile, the Group-C waves
were found at spin-phase angles different from them. The difference of spin-phase dependence among the three kinds of plasr
waves suggests that the plasma waves are generated inhomogeneously around the wake of the rocket.

In order to clarify if the above characteristics obtained in the S-520-26 rocket experiment are universal or specific, we now
analyze wave data from the S-520-23 rocket experiment, which was performed in Japan at dusk of September 2, 2007. Tt
apexes of the two rocket trajectories are nearly the same; they are 298 km and 279 km in the S-520-26 and S-520-23 rock
experiments, respectively. Thg/fi. ratios of the ambient plasma, however, are different; they are 2.2 and 4.7 at the apexes in
the former and latter case, respectively. Hegas the plasma frequency and fis the electron cyclotron frequency.

As a result, it is found that Group-A waves were also observed in the S-520-23 rocket experiment and that the frequenc
range is 3.4-4.5 MHz (3.1§-4.1f..) at around the apex. The wave frequencies are higher than those obtained at the apex of
the S-520-26 rocket trajectory, which are from 1.6 MHz (I.4fo 2.4 MHz (2.2f.). This result suggests that there is a good
correlation between the frequency range of Group-A waves and the plasma frequency. In addition, the intensity of the Group-£
waves varies with rocket spin also in the S-520-23 rocket experiment. Waves changing their intensity periodically can be found ir
a frequency range below the electron cyclotron frequency. However, their structures in the spectrogram are different from thos
of the Group-B and Group-C waves observed in the S-520-26 rocket experiment; the waves obtained in the S-520-23 rocke
experiment consist of several narrow-band emissions, while those measured in the S-520-26 rocket are broad-band emissions

In this presentation, we show the observational results of plasma waves from the S-520-26 and S-520-23 rocket experiment
comparing their characteristics with each other. In addition, we clarify the similarities and differences in their wave modes and
in their spin-phase dependence, and discuss the generation mechanisms of the observed plasma waves.
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