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Extended Abstract  
 
EMIC waves are generated by temperature anisotropy of energetic ions near the magnetic equator and satellite 
observations show that the waves tend to be observed on the dusk side and noon side magnetosphere [1]. EMIC 
waves can propagate from the magnetosphere to the ground and they are observed by ground-based 
magnetometers as Pc1 pulsation [2]. It has been pointed out that EMIC waves can resonate with relativistic 
electrons through anomalous cyclotron resonance, and cause strong pitch angle scattering of radiation belt 
electrons [3]. It has been considered that precipitation loss of relativistic electrons by pitch angle scattering 
induced by EMIC waves is an important loss mechanism of radiation belt electrons [4]. We report on the 
observation of relativistic electron loss observed by the Arase satellite on the dawn side magnetosphere during a 
geomagnetic disturbance, which is likely to be related to an EMIC wave activity. During the event, the EMIC 
wave activity in conjunction with the relativistic electron loss was identified from observation by the ground-
based induction magnetometer array deployed by the PWING project [5]. The magnetometer array observation 
reveals that EMIC waves were distributed in the wide magnetic local time range from the dusk to midnight sector. 
Comparison between Arase and Van Allen Probes observations at the different local time sector but same L-shell 
shows that relativistic electron flux decreased an order of magnitude within 30 minutes, which is consistent with 
the theoretical prediction of rapid loss of MeV electrons through intense pitch angle scattering by EMIC waves. 
It is suggested that drifting relativistic electrons are scattered into the loss cone by the EMIC waves on the dusk 
to midnight sector before they arrive at the Arase satellite located on the dawn side. We will discuss on the impact 
of loss caused by EMIC wave-induced precipitation loss on the overall flux variation of radiation belt electrons 
during the geomagnetic disturbance. 
 
References 
[1]. Cornwall, J. M., F. V. Coroniti, and R. M. Thorne (1970), Turbulent loss of ring current protons, J. Geophys. 
Res., 75, 4699–4709. 
 
[2]. Yahnina, T. A., A. G. Yahnin, J. Kangas, and J. Manninen (2000), Proton precipitation related to Pc1 
pulsations, Geophys. Res. Lett., 27(21), 3575–3578, doi:10.1029/2000GL003763. 
 
[3]. Horne, R., and R. M. Thorne (1998), Potential waves for relativistic electron scattering and stochastic 
acceleration during magnetic storms, Geophys. Res. Lett., 25, 3011–3014. 
 
[4]. Millan, R. M., and R. M. Thorne (2007), Review of radiation belt relativistic electron losses, J. Atmos. Sol. 
Terr. Phys., 69, 362–377. 
 
[5]. Shiokawa et al. (2017), Ground-based instruments of the PWING project to investigate dynamics of the inner 
magnetosphere at subauroral latitudes as a part of the ERG-ground coordinated observation network, Earth, 
Planets and Space, 69, doi: 10.1186/s40623-017-0745-9 
 
 


