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Abstract A quasi-periodic Electromagnetic Ions Cyclotron (EMIC) wave event was reported. The
event was observed by the Magnetospheric Multiscale (MMS-1) at dayside (06:30 MLT) in the outer
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magnetosphere. EMIC waves with more than 21 wave packets occurred within L value is from 7.5 to

10.1. Ultra-Low Frequency (ULF) waves and the quasi-periodic enhancement of energy protons

temperature anisotropy are simultaneously observed. Frequency analysis shows that the period of the

ULF wave, the proton anisotropy period and the period of the EMIC wave packet are very close. The

MMS-4 satellite passed the very close region about an hour later and found that the quasi-periodicity of

the EMIC wave packet decreased as the amplitude of the ULF wave decreased. The current results

provide evidences that the ULF wave can modulate the energetic proton anisotropy in the outer

magnetosphere at dayside and thus generate periodic EMIC wave packets. Moreover, correlated

observations by MMS-1 and MMS-4 show that the ULF-modulation of EMIC waves can occur in a

spatial scale that greater than 2 R,, and last for several hours.
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(a) Magnetic field waveforms in GSE coordinates. (b) The wave magnetic field spectral density measured

by fluxgate magnetometer instrument. (¢) Wave propagation angle obtained by SVD method.
(d) Wave ellipticity obtained by SVD method. (¢) The pitch angle distributions of
energetic protons (8 keV) measured by HPCA
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