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Electrostatic quasi-monochromatic wave in the downstream region of the earth’s bow
shock based on Geotail observations
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Intense electrostatic quasi-monochromatic (EQM) waves are observed in the downstream region of the Earth’s bow shocl
The orientation of their wave normal is parallel to the ambient magnetic field and they appear in the frequency range betweel
the electron plasma frequency and ion plasma frequency. These waves were believed to be the Doppler-shifted ion acoust
wave, however, typical plasma parameters in the downstream region do not support the generation condition of ion acousti
waves. In this paper, we show a simultaneous observation of the EQM waves with the existence of cold electron beam-like
components which correspond to electrons accelerated in the bow shock transition. Based on the linear dispersion analys
using realistic plasma parameters, we demonstrate that the cold beamlike electron components destabilize electron acous
waves. Furthermore, a statistical analysis is performed to clarify the spatial distribution of EQM waves. The results concerning
the relationship between the generation of EQM waves and the electron beam-like components accelerated in the bow shock
obtained by statistical analysis. Thus, itis conceived that EQM waves are generated by the destabilization of the electron acoust
mode due to the existence of electron beams accelerated in the bow shock.

oboooobooobooobooooobbOooobobooooobooboobooboobooboOooooboOoonn
uboooobooboboboooooooboboboooooboobooboboboooboobobOobooooooon
0000000000000 0000000000000001kHZODODODOODODODODDODDODODOOODOOOOOOOOO
OBENODOOOOOOOOOOOODOOOOOODOOOOOODOOOOOOODODOOODODODODOOODDO
obooobOobooooobooooooooon

ubooooooobobobooooooooboobobobooooooboobobobooobooooboobOoboon
booooboboboooooooobobooboooooooboboboooooooooboobOoboooooon
oooooooooboooboobooooboooboooooboobboobboo0bboobooobobooobDOuobDog
obooooooobobobooooooooboobobobooooboooobobobooboooobooboboboooo
O00O0GectalD 0 0000000000000 O0O0O0O0O0O0O0O0OO2000km/s™3000km/80 0000000000
uoboobooboooboobOooooboooooooboooooooboboobooboobooboooooooooon
oboobooboooboooobobobooooooboooooooooboooooboooooobooobooboobooon
goooooboooooobooooooooooboboooboooboobooboobDOoobboobbOgbooooobDoo
gooboooooooooboboooooooboooooooboooobooooobboobooobDbboooDooDbbOooo
goo0oo0o0oUoUooogo 2300000000000 DDoooooooDoOOOOOCODOD
obooooooobOoboooooobooboboooooooobOOobobooboooobooboOobooobooooon
boocooooobobobooooooobobooboooooooooboboboooooooboOoboboboooon
obooboooboobooboooboooooooboobooboobooboobooboobOooooboOoon
goboooboooooobooooboobobboboobooobooboooboboobobo0oboobooooboobooDbOooo
ooboooboooobooobOoooooobooooooobooobooboooob0oooboooobooooboooboooobooOoon
oobooooboooboooboooooooboobooooooooobooobooobooobo0ooboooboooobooooog
gbooboooobooboooobooooboobooooboooooboOoooon



