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ABSTRACT 

The solar radio burst type II on 4
th
 November 2015 was associated with minor CME that not 

lead towards the Earth. This clear type II burst recorded on spectrographs detected by the antenna in 

several locations (Gauri, Almaty, Kasi and Ooty) were obtained from CALLISTO website. The 

average time of the burst occurred are around 03:24 UT until 03:28 UT with the clear minor CME 

emerged recorded by SOHO at 03:12 UT. Although it just a minor CME but it is still giving the effect 

on Earth as it contributes to geomagnetic disturbance on the Earth during that day. The affected region 

reported by The Local news is Sweden, where the radar system for aviation was not clear, but it is 

back to normal after a few hours later. This geomagnetic disturbance is powerful enough that may 

cause the satellite damage, endanger astronauts and  produce destructive surges on power grids. 

 

Keywords: Solar radio burst; solar radio burst type II; Coronal Mass Ejections; geomagnetic 
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1.  INTRODUCTION 

 

During the recent years there has been a considerable renewal of interest in the solar 

radio burst. The solar radio burst type II is classified as slow drift burst [1] with the frequency 

range between 20 – 150 MHz. The associated phenomena of this type II burst including flares, 

proton emission and magnetohydrodynamic shock waves. It is generally believed that the 

solar radio burst type II usually correlated with the production of the Coronal Mass Ejections 

(CMEs) [2,3]. The type II burst  is always seen in conjunction with flares, even though some 

of those flares are very small events, and there is a very healthy controversy as to whether the 

shocks are driven by CMEs or by some other flare phenomenon; with the improved  coverage 

and sensitivity of coronagraphs in recent years, the correlation between type II bursts and the 

presence of coronal mass ejection (CME) has become increasingly tight, lending support to 

the idea that the shocks that produce type II bursts are being driven by CMEs, without 

resolving the issue [4-11]. The particle acceleration exhibited by type II driving shocks, and 

their associations with flares and/or CMEs, make them important for Space Weather studies 

[12]. Coronal mass ejection is a massive burst of solar wind and magnetic fields rising above 

the solar corona that can trigger major disturbances in Earth’s magnetosphere [13]. The CME 

is categorized by two types; i) flare related CME and ii) CME associated with filament 

eruption [13]. The CME potentially be observed during the solar flare. This is due to magnetic 

flux in the active region. Normally, the solar radio burst type II [14] and complex Type III 

bursts would be observed in conjunction with CME [1]. For the CME associated with 

filament eruption, it is quite complex, so that the process is not barely understood [13,15]. 

In the space weather prediction center websites, it is reported that the CME may lead to 

the geomagnetic disturbance where a billion tons or so of plasma from the Sun with its 

embedded magnetic field arrives at Earth [16]. It is very dangerous to the living on Earth. It 

may disrupt the wireless communications, produce destructive surges on power grids, 

satellites damages and endanger astronauts. It was reported in March 1989 the geomagnetic 

disturbance collapse the Hydro-Québec system in North America and leaving more than six 

million people without power for nine hours. CMEs typically takes several days to reach 

Earth’s surface, but in several cases the most intense storm may take as short as18 hours to 

reach [17].  

 

 

2.  METHODOLOGY 

 

The low frequency range considered here extends from 400 MHz (λ = 0.7 meter) to 30 

MHz (λ = 10 meters). In this case, we are focusing on the meter region [18]. The data used in 

this paper obtained from CALLISTO websites. CALLISTO (Compound Astronomical Low-

Cost, Low-Frequency Instrument for Spectroscopy and Transportable Observatory) is a 

project of the solar radio spectrometer used to monitor solar radio emission [19-21]. A 

number of CALLISTO spectrometers have been commissioned worldwide to work as 

network which is known as e-CALLISTO [22] and the collaboration between the countries 

around the world provide the advantages in monitoring the solar activity within 24 hours per 

day. The CALLISTO system covers the frequency range between 45 MHz – 870 MHz [23]. 

Radio observation is highly complicates the radio diagnostic and thus the comparison of the 

data with the models is still in its infancy [24]. 
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Figure 1. The antenna in Almaty, Kazakhstan. 

 

 
Figure 2. The location of CALLISTO around the world in November 2015 
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Until now more than 116 instruments in  more than 66 locations with users from more 

than 120 countries. The Figure 2 below shows the current distribution of CALLISTO 

instruments in November 2015. It is noted that some locations mark as red triangle are can not 

provide data anymore and some of them still cannot provide data yet (refer to Figure 2). The 

CALLISTO spectrometer is a programmable heterodyne receiver built in the framework of 

IHY2007 and ISWI by former Radio and Plasma Physics Group (PI Christian Monstien) at 

ETH Zurich Switzerland. This CALLISTO system has low-cost instruments, allowing 

worldwide installation and networking, which enhances the observed data [19,25]. The 

instruments include antenna, a preamplifier, a superheterodyne receiver with spectroscopic 

capability (CALLISTO spectrometer itself), and a data-recording device [26]. 

The Figure 3 above shows the CALLISTO framework with main focus to observe the 

solar radio spectrum. The CALLISTO software produces several output files. The most 

important are the data files, which use the Flexible Image Transport System (FITS) file 

format. The FITS are typically produced at 15 minute intervals throughout the specified 

observation period. The instruments automatically collect and send the observed data to a 

central data archive via the internet and all the data are gathered in a database [22]. These data 

can achieve by browsing the link http://www.e-callisto.org/.  
 

 

Figure 3. The basic design of the CALLISTO spectrometer with two receivers (top and middle row) 

operates in phase. 

http://www.e-callisto.org/
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3.  RESULT 

 

There are four sites of CALLISTO network can detect this burst as illustrated in Figure 

4 at (i) Gauri, (ii) Al-Maty, (iii) Kasi, and (iv) Ooty. It can be found in the range of 50 MHz to 

420 MHz. This type II burst is longer and has a slow drift rate. The structure of the 

herringbones is very clear during this event.  

Plasma rushed away from the blast, sit, but only a fraction of it escaped. The SOHO 

also recorded a minor CME emerging from the area and luckily it is not heading towards the 

Earth. From this event, it was reported that the minor CME start to onset at 02:12 UT and the 

clear CME emerged at 03:12 UT. Then the solar radio burst type II observed at spectrograph 

several minutes after the CME formation recorded by SOHO. 

Although it is only a minor CME emerged on 4
th

 November 2015, the geomagnetic 

disturbance is still occurring during that day. It was reported in the Local news 

(http://www.thelocal.se/20151104/solar-storm-grounds-swedish-air-traffic) that the radar in 

Sweden was blind during the solar activity and no aircraft were allowed to take off from 

airports in southern and central Sweden due to a massive geomagnetic solar flare storm 

causing problems for radar systems. The press spokesperson at Swedavia, the organization 

managing Sweden’s airport, Ulf Wallin told TT that the airports at Landvetter in Gothnburg 

and Arlanda and Bromma in Stockholm were affected. The problems have been around 3.30 

pm (Swedish time) on Wednesday and begun to return to normal an hour later. During the 

solar storm the airplanes could not be seen clearly on the radar screen. It is powerful enough 

which can disrupt the satellite-based communications, including radar and GPS systems. In 

2003, a similar storm caused power blackouts for thousand of homes in southern Sweden. 
 

 
 

(A) 

http://www.thelocal.se/20151104/solar-storm-grounds-swedish-air-traffic
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(B) 
 

 
 

(C) 
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(D) 
 

Figure 4(A,B,C,D). The comparison data in four different locations on 4
th
 November 2015. 

 

 

 

This type II solar radio burst occurred on 4
th

 November 2015. From the comparison of 

four different locations it showed that the solar radio burst type II occurred around 03:24 UT 

until 03:28 UT.  

There are eight active  regions (AR) during this date and the AR 2445 is the most active 

which producing 2 types of M class flare and 8 C class flare. The first M class flare occurred 

at 11:55 UT with reading M3.7 class scale and the second occurred at 03:20 UT with M1.9 

class scale of solar flares.  

In this case the second type M class flare considered as the flare which associated with 

this type II burst as the time of burst occurred 4 minutes after the M1.9 class flare recorded by 

the GOES satellite. The M class flare  is a medium sized of class flare which can cause brief  

radio blackouts that affect the Earth’s polar regions.  

From Figure 7 above, it shows that the geomagnetic disturbance occurred during 4
th

 

November 2015. This disturbance continued until 6
th

 November 2015 and it becomes calm on 

7
th

 November 2015. However, during 4
th

 November 2015 it still disrupts the flight radar 

system in Sweden.  

This geomagnetic storm also can disrupt the normal operations of the power grid. Even 

though the CME does not blast toward the Earth it still have geomagnetic storm on the Earth. 

This is because of the strong energy of plasma ejected from the Sun during this event which 

contributed to the high intensity of type II burst.  
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Figure 5. The active region on 4
th
 November 2015. 

 

Figure 6. CME recorded by SOHO 
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Figure 7. The27 days forecast of solar activity 

 

 

4.  CONCLUSION 

 

The solar radio burst type II on 4
th

 November 2015 was associated with minor CME. 

This burst observed on spectrograph several minutes after the production of CME recorded by 

SOHO. Although this CME does not direct towards the Earth it is still giving some effect on 

the Earth as it is contributing to the geomagnetic disturbance which disrupt the radar system 

in Sweden. This happened due to the high energy of particle ejected during the CME events 

which lead to high intensity of type II burst observed in all four spectrograph from different 

locations and geomagnetic disturbance on the Earth.  
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