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The Earth’s dayside cusp region is one of main origins of ion outflow. Ground, rockets, satellites observations reported ion
heating/acceleration like transversely accelerated ions (TAl) and ion conics with simultaneously bipolar electric field and plasme
waves which contribute to ion heating/acceleration in region from the ionosphere to the magnetosphere within a geocentri
distance of several Re. [Chaston et al. 2004; Waare et al., 2012; Lund et al., 2012]

Broadband Extremely Low Frequency waves (BBELF), which enhance in wide frequency range in ELF bands, is one of
such plasma waves observed in the dayside cusp. Kasahara et al. [2001] reported that BBELF was observed with more strol
intensity in the dayside cusp than in other latitude and MLT region, and that it was observed in altitudes range from 275 km
to 10,500 km in the dayside cusp by the Akebono satellite. They also reported that BBELF consisted of two components, the
electrostatic component up to proton gyrofrequency or lower hybrid frequency and the electromagnetic component below oxyge
ion gyrofrequency. Moreover, they indicated that there was correlation between energy density of TAl and ion conics heated u
to 100eV and electric field spectral density of BBELF below 10 Hz, which is lower than proton and oxygen ion gyrofrequencies,
and that heated ions were found only when the electric field spectral density of BBELF is larger than the threshold intensity of
0.1 [(mV/m}].

In the analysis of correlation between TAI and ion conics and electric field of BBELF by Kasahara et al. [2001], ions were
not divided by their species. In this study, we divide kind O" ions using data from ion mass spectrometer, and investigate
the correlation with intensity of BBELF below oxygen ion gyrofrequency. We use datasets of thermal ions below 25 eV and
electromagnetic field in a frequency range from 3.18 Hz to 17.8 kHz observed by Akebono Suprathermal lon Mass spectromte
(SMS) and VLF Multichannel Analyzer (MCA) in the dayside cusp in a sector of 10-14 MLT and in invariant latitude of 65-80
degree. Data selection criteria are as follows: Increase of magnetic field intensity of BBELF below oxygen ion gyrofrequency
from the average is more than 2sigma, and the ion counts of 4 channels in perpendicular directions with respect to earth’s magne
field or all channels enhance. As a result of statistical analysistofirl O™ ions heating in an altitude of 4000-8000km in a
period from January to February, 1990, we found that the counts of heatadid¢Ha part of @ ions showed positive correlation
with electric field spectral density. However, the counts of the other partdb@s did not show clear correlation. The threshold
intensity of BBELF as reported by Kasahara et al. [2001] was also found in this study. The threshold intensity of BBELF for H
ions was 0.1[(mV/m?)], as large as reported. However, the threshold intensity of BBELF foidds was 0.01[(mV/n?), less
than that for H ions.

Our results suggest that the correlation between heated ions and BBELF intensity reported by Kasahara et al. [2001] mainl
indicated the correlation between heated H+ ions and BBELF intensity, and that O+ ions are heated more efficiently by BBELF.

In order to clarify the mechanism of the threshold as shown in this study, we are going to perform further analysis of heating
events of each ion in consideration of other parameters such as ion temperature and density, which affect the threshold leve
Singh et al. [2007] reported based on particle simulation that the electrostatic wave was generated by the relative drift betwee
light and heavy ions accelerated by the electromagnetic component of BBELF and that it accelerated ions. We can understar
that the two-step acceleration suggested by the simulation generates the threshold. We are also going to perform event analy
and comparison with the physical process in the simulation.
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