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Statistical study of IPDP events observed by the CARISMA network of magnetometers

ZHOU Ming-Xia, YUAN Zhi-Gang" , LI Hai-Meng, WANG De-Dong,

YU Xiong-Dong, WANG Zhen-Zhen, QIAO Zheng
School of Electronic Information, Wuhan University , Wuhan 430072, China

Abstract During substorms energetic ions injected from the magnetotail plasma sheet can excite
electromagnetic ion cyclotron (EMIC) waves in the inner magnetosphere. As a signature of EMIC
waves, the interval of pulsations of diminishing periods (IPDP) is observed by ground-based
magnetometers. The generating mechanism of IPDP waves is closely associated with substorm
injected energetic ions during substorms. In addition, the occurrence rate of IPDP waves in the
inner magnetosphere is very important to study the dynamics of the magnetosphere.

Firstly, with observations of magnetometers at MCMU and MSTK stations of CARISMA
network in Canada and the GOES 11 satellite for the typical IPDP events, the relationship
between IPDP and the energetic ions injected from the magnetotail plasma sheet during substorms
was revealed. Then based on the observations of magnetometers at MCMU and MSTK stations of
CARISMA network between April 2005 and May 2014, we statistically analyzed the occurrence
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rate distribution of IPDP events in seasons and magnetic local time (MLT).

The results for the typical case show that during substorms, energetic ions injected from the
magnetotail plasma sheet can excite IPDP waves in the inner magnetosphere. For the statistics, a
total of 128 IPDP wave events have been simultaneously observed by both MCMU and MSTK
stations. The maximum occurrence rate of the events is between 15 MLT and 18 MLT,
corresponding to the region of plasmasphere plumes. The IPDP events have the least occurrence
The least

occurrence rate in winter should be related to the ionospheric conductivity while the highest in

rate in winter (13.28%), the highest occurrence rate is in spring (32.81%).

spring is associated with the spring-autumn asymmetry of substorm and geomagnetic activity.
The case study and statistics show that IPDP events are mainly generated by energetic
protons, which can be injected into the inner magnetosphere during substorms and drift westward

and encounter the plasmaspheric plume. In addition, the occurrence rate of IPDP events is

affected by the ionospheric conductivity and the occurrence rate of substorms.
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Fig.1 (a) and (b) the variation of proton flux and AE, AL indices between 23th August 2010 and 24th August 2010,

and the left side of black marked line represent the onset of substorm, the same time proton flux has an increase
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