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Abstract 
The magnetic data recorded by ground-based magnetometer at Biak during 1992 to 2000 
has been processed. The magnetometer records the magnetic field variation in three 
components of magnetic field; H-, D-, and Z-component, with 1-second time resolution. By 
applying Butterworth filter and Fast Fourier Transform we extracted Pc3 magnetic pulsations. 
We found that during 1992 to middle of 1996 where the solar activity in descending phase, 
the frequency of Pc3 magnetic pulsations in the band 0.03 – 0.05 Hz (Musafar, 2009). The 
Pc3 magnetic pulsations show different frequency characteristic during middle of 1996 to 
2000 where the solar activity in the ascending phase, the frequency of Pc3 magnetic 
pulsation observed at Biak in the band 0.05 – 0.09 Hz. To investigate the energy source of 
the Pc3 magnetic pulsation during the descending phase of solar activity we analyzed the 
power spectrum of Pc3 signal. We observed that distribution of power spectrum of Pc3 
magnetic pulsation almost similar during 1992 – 1995. We also observed that the power 
spectrum of the Pc3 magnetic pulsation show a tendency to increase around morning and 
decrease around afternoon. 
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1. Introduction 
 
To understand the manisfestation of interaction 
between the solar wind and Earth’s 
magnetosphere is important for study of space 
weather. Pc3 magnetic pulsation is one of the 
manifestation of them. The pulsation is a type of 
quasi-continue hydromagnetic oscillations in 
range of ULF (ultra-low frequency) with  period in 
the range between 10 to 45 seconds. The 
appearance of Pc3 magnetic pulsation 
correspond to the respond of the Earth 
magnetosphere to solar wind. 

 

Many research has been performed to 
investigated the characteristic of Pc3 magnetic 
pulsation and its generation mechanism. 
Musafar, et al. (2009) observed the Pc3 magnetic 
pulsation recorded at Biak observatory, Indonesia 
and found that during 1992 to middle 1996 and 
middle 1996 to 2000 the Pc3 magnetic pulsation 
show different characteristic. This could be mean 
that the Pc3 magnetic pulsations during the 
periods generated by different source. In this 
paper, we will show and give a brief discuss 
about the freqency distribution of Pc3 magnetic 
pulsation during 1992 to 1995 where is the solar 
activity in the descending phase.  

 

To investigate the characteristic of the energy 
source of the Pc3 magnetic pulsation we 
analyzed the power spectrum of the signal during 
the descending-phase of solar activity. The solar 
activity is specified by recurrent stream that often 
observed during the descending phase of solar 
activity.  

This study aim to investigated the characteristic 
of Pc3 magnetic pulsations recorded by ground-
based magnetometer in Biak, Indonesia. The 
results of this study will be used to construct the 
Pc3 magnetic pulsations where in future will be 
used to build a system to  monitor and predict the 
parameters of solar wind by using ground-based 
observation of Pc3 magnetic pulsations to 
support the Space Weather Program in LAPAN, 
Indonesia.  

 
 
2. Data and Methods 
In this study the Pc3 magnetic pulsations 
extracted by using Butterworth filter and 
Hamming windows (Musafar, 2009a) from the 
magnetic RAW recorded by ground based 
magnetometer at Biak. The magnetometer 
recorded three components of magnetic field; H-, 
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D- and Z-component that represent the north-
south, east-west dan up-down of magnetic field 
direction, respectively. The data have 1-second 
time resolution with high sensitivity. We analyzed 
the magnetic data during 1992, 1993 and 1995 
for H-component of magnetic field because the 
larger magnetic disturbances correspond to 
interaction between solar wind and Earth’s 
magnetosphere is in the H-component of 
geomagnetic field. To calculate the power 
spectrum of Pc3 magnetic pulsations we used the 
FFT (Musafar, et. al.; 2009, Musafar; 2009b) 
 
 
3. Result and Discussion  
 
We observed the power spectrum of Pc3 
magnetic pulsation for each day during 1992 to 
1995. We find a tendency of the power spectrum 
increase at about 21UT and decrease at about 7 
UT, as shown in Figure 1. Because the BIK 
station in the LT = UT +9, this mean that the 
power spectrum increase around the morning 
and decrease around afternoon. This may be 
concern to the polarization reversal of the Pc3 
magnetic pulsations. We still have to investigate 
the characteristic of polarization of Pc3 magnetic 
pulsations, in future. 
 
The distribution of power spectrums during 1992 
– 1995 is almost similar. They show a tendency 
to increase around morning time and decrease 
around afternoon of local time. This may be 
meant that the source of magnetic disturbances 
during this period is a recurrent stream that often 
observed during the solar minimum activity. 
 

 
 

Figure 1, Plot of the power spectrum of Pc3 
magnetic pulsation in 24 hours (UT) 

 
We also investigate the seasonal characteristic of 
the power Pc3 magnetic pulsation, as shown in 

the Figure 2. Unfortunately, the seasonal 
variation of the power spectrum of Pc3 magnetic 
cannot be seen. The peak of monthly average of 
the Pc3 power spectrum is in May. This is may be 
concern with the effect of particles streams origin 
from the sun. We still need a confirmation about 
this with analyze the event in the sun. 
 
 

 
Figure 2: Monthly average of power spectrum the 

Pc3 magnetic pulsations 
 

 
4. Concluding Remarks 
To investigate the characteristics of Pc3 magnetic 
pulsations we analyzed the power spectrum of 
the signal during descending phase of solar 
activity. We observed that the power spectrum of 
Pc3 magnetic pulsation show a tendency to 
increase around morning-time and decrease 
around afternoon-time in LT (local time). This 
may be related with the polarization reversal of 
Pc3 magnetic pulsation. We also observed the 
daily distribution of power spectrum of Pc3 
magnetic pulsation day by day almost similar.  
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