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ABSTRACT   

On March 7th, 2012, an active region AR1429 has unleashed 2 major X-class solar flares. This 

flare is accompanied by a Coronal Mass Ejections (CMEs) event. A pair of unusually large solar flares 

early March 7, 2012 generated a Coronal Mass Ejection that was expected to reach Earth around 

midday March 8. In this case we focused on the second explosion of solar flare. It is found that the 

indication of signal potentially drives Coronal Mass Ejections (CMEs). There are a few types solar 

burst that can be observed,  which is (i) an individual type III (ii) a complex type III (iii) subtype an H 

type II solar burst  and  (iv) type IV solar burst. The duration of solar burst is start from 1:02 UT to 2:00 

UT. We also compare our results with the Geostationary Operational Environmental Satellites (GOES) 

data. Overall, one hour duration with a strong intensity burst are exploded strongly within the period. 

The fast drift type III burst has continued until 1:28 UT is associated with the large X 5.4 -class solar 

flares at 1:25:05 UT. It is undeniable that solar flare plays an important role in the Sun-Earth connection 

due to sudden changes of strong magnetic fields in the Sun’s corona. From our analysis, one possible 

reason behind the formation of this very complex, long duration of this loop is the magnetic 

reconnection and disruption of the loops which is observed during flare maximum. Until now, there has 

been an increasing interest in the space weather program has stimulated interest in this issue. A new 

experimental approach by e-CALLISTO with 24 hours monitoring and further development of a model 

of the theory are hoping to meet the current knowledge about the Sun behaviour.    
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1.  INTRODUCTION 

 

The radio observation has started since the observation of the Sun by Hey in 1944 [1]. 

One major finding in solar radio emission is the understanding of thermal radio emission of 

the large scale structure and physical state of the chromospheres and corona with a rapid 

transition between them from hot plasma [2].  

This region is the widest region of the electromagnetic spectrum [3]. An extensive 

experimental and theoretical work has succeeded in elucidating many observational and 

characteristics of radio bursts in understanding their physical nature. 

In the lower region, it can deliver  an information on Sun activities such as Coronal 

Mass Ejections (CMEs) and  solar flare. Solar radio observation plays an important role in 

understanding the mechanism of energy release, plasma heating, the particle acceleration and 

transfer in magnetized plasmas [4].  

It is believed that the structure of the burst originates in the same layers of the solar 

atmosphere in which geo-effective disturbances probably originate the layers where energy is 

released in solar flares, where energetic particles are accelerated and where Coronal Mass 

Ejections (CMEs) are launched [5].  

In their contribution, they have proved a strong correlation between bursts and solar 

flares and successfully determined two possible phases of particle acceleration. Therefore, it 

is important to study the dynamical process during the burst of flares [6,7].  

A Coronal Mass Ejections (CMEs) related to the solar flare is very dominant in solar 

activities. Statistical study has shown that the CMEs events are mostly accompanied after a 

large solar flare event. However, what class of solar flare has a potential to form a CMEs still 

on-going study.  

Solar flare is considered as a high energetic and complicated phenomenon in which 

mass eruptions occur, energetic particles are generated and highly energy radiations are 

emitted. It is undeniable that solar flare plays an important role in the Sun-Earth connection 

due to sudden changes of strong magnetic fields in the Sun’s corona.  

Within short time intervals of about l0
2
 ~ 10

3 
s, large quantities of energy of 10

22
 ~ 10

26 

J are emancipated [8]. During a flares, large quantities of energy are transferred between the 

corona and chromosphere through thermal conduction, non-thermal particle beams, radiation 

transport and mass motions.  

This event is triggered by fast drift of individual sunspot proper motion within the 

complex magnetic configuration due to instabilities of equilibrium of coronal magnetic field 

[9]. The solar flare is classified into 6 categories with is A, B, C, M, X and Z  can be 

categorized as a low explosion of solar flare while M, X and Z are the huge solar flare. Over 

the past twenty years, there are many theories and proposals for the particle acceleration 

processes involved in flares. However, the most popular classes of mechanisms for electrons 

are accelerated by an electric field parallel to the magnetic field by shocks and stochastic 

acceleration by waves [10]. 

This study concerned about solar flares and Coronal Mass Ejections. The solar flares 

and CMEs are usually accompanied by solar radio bursts and the signals are usually can be 

characterized by background levels of radiation upon which are superimposed bursts. 

Solar flares and CMEs monitoring in radio region is very important in order to identify 

the active flares sources based on their nature and emission mechanisms and to relate their 

properties with plasma parameters in flaring regions [11]. These bursts originate by 

bremsstrahlung, gyrosynchrotron and plasma radiations. 
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2.  EXPERIMENTAL SETUP AND METHODOLOGY 

 

In this work, we used the Compound Astronomical Low-cost Low-frequency Instrument 

for Spectroscopy and Transportable Observatory  (CALLISTO) data from SSRT site. There 

are several sites that successfully detected this flare.  

We also have the same system which is connected to the Log Periodic Dipole Antenna 

(LPDA) at the National Space Centre (ANGKASA), Selangor located at (3.0833333°N 

101.5333333°E) with minimum Radio Frequency Interference (RFI) noise level, with an 

average – (85-100) dBm [12-14]. The size of the antenna is 5.5 meters [15]. So far we have 

analyzed a few important solar events associated with solar burst type II [16], type III [17] and 

type IV [18,19].  

After a few month, we have modified the antenna with 3.3 meters [20]. In this network, 

we are focused from 45 - 870 MHz where the LPDA or the telescope is connected to the 

CALLISTO spectrometer.  

At our site,  we focus only in the region of 260 MHz till 380 MHz [18]. The distribution 

data radio flux density in burst versus the frequency level has been collected daily starting 

from 11.30 UT till 23.30 UT [21-30].  

 

 

3.  RESULTS AND ANALYSIS  

 

This event occurred on March 7th, 2012 in the Active Region 1429, located close to the 

limb of the solar disc, was recorded by the STEREO 2. In this case, we are choosing a data 

from SSRT site. This is one of the e-CALLISTO network that successfully detected the solar 

flare event. This site is one of the first sites that can be detected due to the period of the 

observation.   

There are a few types solar burst that can be observed,  which is (i) an individual type III 

(ii) a complex type III (iii) subtype H type II solar burst  and  (iv) type IV solar burst. The 

duration of solar burst is start from 1:02 UT to 2:00 UT.  

Overall, one hour duration with a strong intensity burst are exploded strongly within the 

period. It is found that the indication of signal potentially drives Coronal Mass Ejections 

(CMEs). The chronology of the formation of solar burst associated with solar flare is presented 

from Figure 1 to Figure 5. 

The first detection of a singular solar burst type III, and a group and complex solar burst 

type III with a very high intensity on 7th March 2012 detected at SSRT site from 00:50 UT-

1:06 UT. An individual solar burst type III can be seen at 00:57 UT in the region from 90 – 

320 MHz. After four minutes later, a group and very complex solar burst type III formed 

intermittently. The fast drift type III burst has continued until 1:28 UT is associated with the 

large X 5.4 -class solar flares at 1:25:05 UT.  

We continue to analyze the event. In Figure 4, one could see, a broad solar burst type IV 

at 1:34 UT to 1:44 UT. It shows a strong signal from active region 1429. It should be noted 

that this active region is very active within a few days.  

The burst is long lasting for a few minutes. Interestingly, an H-subtype type II solar burst 

can be observed at 1:58 UT. This is the last type of solar burst can be observed. H type solar 

burst is one of a sub type solar burst type II.    
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Figure 1.  First detection of a singular solar burst type III, and a group and complex solar burst type 

III with a very high intensity on 7th March 2012 detected at SSRT site from 00:50 UT-1:06 UT. 
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Figure 2. Continuous of a group and complex solar burst type III with a very high intensity on 7th 

March 2012 detected at SSRT site from 1:06 UT-1:20 UT. 
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Figure 3. Continuous of a group and complex solar burst type III with a very high intensity on 7th 

March 2012 detected at SSRT site from 1:20 UT-1:34 UT. 
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Figure 4. A broad type IV solar burst with a very high intensity on 7th March 2012 detected at SSRT 

site from 1:34 UT-1:50 UT. 
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Figure 5. An H-subtype type II solar burst can be observed at 1:58 UT on 7th March 2012 detected at 

SSRT site from 1:50 UT-2:05 UT. 

 

 

During this stage, the Sun’s radio emission can increase up to a million times the normal 

intensity just a few seconds. A 10 cm radio burst indicates that the electromagnetic burst 

associated with a solar flare at the 10 cm wavelength was double or greater than the initial 10 

cm radio background. From the observations, strong bursts that caused by extraordinary solar 

flares due to magnetic reconnection effect potentially induced in the near-Earth magneto tail. 

One could see the tenuous plasma in that region is then accelerated down magnetic field lines 

into the Polar Regions, striking Earth's atmosphere and exciting nitrogen and oxygen atoms as 
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well as the other atoms present in our atmosphere. Theoretically, time variability in the 

emission may due to the changes in the electron density. Thus, this active region has remained 

active in a few days. It is expected that it will be larger solar flares and CMEs in the next few 

days. Fortunately, this explosion is not directed in the direction to the Earth. The Active 

Region 1429 poses a threat for the X 5.4 -class solar flares at 1:25:05 UT in Figure 6. 

 

 

 

Figure 6. The Active Region 1429 poses a threat for the X 5.4 - class solar flares at 1:25:05 UT. 

Credited to: STEREO2 
 

 

It is believed that the changing magnetic field converts magnetic potential energy into 

kinetic energy by accelerating plasmas in the corona. In order to confirm our results, we used 

a STEREO2 data. It was found that this flare has  triggered a strong R3 Level Radio Blackout. 

Soon after that, a CMEs explosion occurs  due to the active region 1429. The solar wind is 

showing a sudden increase from 360 kms
-1

 to 440 kms
-1

 and the IMF is currently tilting 

sharply south. There will be a chance for some sort of impact. The X-ray flux from GOES 

from 5th – 7th March 2012 is shown in Figure 7. 
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Figure 7. The X-ray flux from GOES from 5
th
 – 7

th
 March 2012. Credited to: GOES. 

 

 

Based on the analysis, it is believed that the formation of this flare is very complex and 

take a long duration before a large flare of class X is exploded. The extra-large two solar 

flares occurred at 23:24 GMT on 6 March and 00:14 GMT March 7, flinging off a huge cloud 

of magnetized plasma from the Sun's atmosphere (solar corona) into interplanetary space.The 

loop of the structure of the flare proved a magnetic reconnection and disruption of the loops 

which is observed during flare maximum. 
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Figure 8. The bright Coronal Mass Ejection (CMEs) position from STEREO. 

 

 

 
 

Figure 9. The elevated of X-ray flux at the Earth (Credited: SWPC/ NOAA). 
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We could observe the Aurora phenomenon at high latitudes. In Figure 8, the bright 

Coronal Mass Ejection (CME) is seen in the new STEREO Behind COR2 images. The high 

energy proton levels are now on the rise and a radiation storm is imminent. Solar burst type II 

emissions occur in association with eruptions on the sun and typically indicate a coronal mass 

ejection is associated with a flare event.  

The impact of Coronal Mass Ejections (CMEs) to the Earth with the aurora phenomena 

is illustrated in Figure 9. 

 

 

4.  CONCLUSION  

 

Radio observations combined with the Hard X-ray (HXR) observations can help us to 

analyze the release of flare energy and acceleration of energetic particles during the pre-phase 

of the flare. The burst is originated in the same layers of the solar corona in which geo-

effective disturbance probably initiates. A pair of unusually large solar flares early March 7, 

2012 generated a Coronal Mass Ejection that was expected to reach Earth around mid-day 

March 8.  

This flare is considered one of the largest solar flare in 2012. Until now, there has been 

an increasing interest in the space weather program has stimulated interest in this issue. A 

new experiment approach by e-CALLISTO with 24 hours monitoring and further 

development of a model of the theory are hoping to meet the current knowledge about the Sun 

behaviour. 
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