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MAGDAS Project effectively started in May 2005, with the installation of the first MAGDAS magnetometer in Hualien, Taiwan (Saito, T.: 1969; Jones and Smith, 1993; Brown et al., 1998)). Since then, over 50 magnetometers have been installed around the world. They are distributed along three chains: (1) The 210º Magnetic Meridian (MM) chain, (2) The dip Equator chain, and (3) The 96º MM chain (African chain) as shown in Figure 1. 
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Figure 1: African MAGDAS stations used in the present study.
The geomagnetic data used in this study were recorded using 2 types of magnetometers: MAGDAS and MAGDAS II magnetometers. MAGDAS system was manufactured by Meisei Electric Co., Ltd., while MAGDAS II system was developed by SERC, Kyushu University. Both types of magnetometer are ring core-type fluxgate magnetometers that can measure even small-amplitude geomagnetic fluctuations. The sensitivities of both types are almost the same with each other and also share the same sampling rate (1 s). Three observation ranges of ±2,000 nT, ±1,000 nT, and ± 300 nT can be selected for high, middle, and low-latitude stations, respectively. The resolutions of MAGDAS data are 0.061 nT/LSB and 0.031 nT/LSB, and 0.0091 nT/LSB for ± 2,000 nT, ± l,000 nT, and ± 300 nT range, respectively (Yumoto, 1986). The noise level of the MAGDAS and MAGDAS II magnetometer is 0.02 nT.
Table 1: The geomagnetic stations selected for the present study.

	Abbrev
	G. Lat
	G. Long
	GM. Lat
	GM.  Long

	LAQ
	42.38
	13.32
	36.25
	87.56

	FYM
	29.3
	30.88
	21.13
	102.38

	ASW
	23.59
	32.51
	15.20
	104.24

	KRT
	15.33
	32.32
	5.69
	103.8

	AAB
	9.04
	38.77
	0.18
	110.47

	NAB
	-1.16
	36.48
	-10.65
	108.18

	DES
	-6.47
	39.12
	-16.26
	110.59

	LSK
	-15.23
	28.20
	-26.06
	98.32

	MPT
	-25.57
	32.36
	-35.98
	99.57

	DRB
	-29.49
	30.56
	-39.21
	96.1

	HER
	-34.34
	19.24
	-42.29
	82.2


Data analysis and results

The band-pass filter in the period range 70-100 s was applied on the H and D components of the selected Pc 4 events. Figure 5 shows the filtered wave packets obtained after applying the band-pass filter (70-100 s) on two hours data of the H component from 0900-1100 UT on 4 October 2008 along a profile represented by stations code. The Pc 4 amplitudes were measured using the same technique previously used in the case of Pc 3. After that, we constructed the latitudinal profile of the Pc 4 amplitude ratios (by using the same procedure for calculating the amplitude ratio of the Pc 3 pulsations), which showed a peak at the dip equator and then decreased with increasing latitude (up to middle latitudes) as shown in Figure 6. Similarly to the Pc 3, the D component Pc 4 amplitudes were much smaller than the H component Pc 4 amplitudes (i.e. the Pc 4 amplitude ratio D/H at AAB station was around 0.35).
Discussion
From these results, the occurrence of the equatorial Pc 3s can be correlated with the upstream activities, which support model 1 to be the predominant source of the equatorial Pc 3. In addition, Pc 4s showed less correlation; in this case, models 1 and 2 almost have equal possibilities to be the source of the equatorial Pc 4. 
Summary and conclusion

According to the obtained results, the main source of the equatorial Pc 3 must be related to the compressional upstream waves, while the equatorial Pc 4 may be linked with the compressional upstream waves and/or the Pc 4 excited at higher latitudes. These results agree with the model of the excitation and propagation of MHD waves leading to Pc 3-4 activity on the Earth's.
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