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Introduction 

 Solar Flares are one of the most catastrophic events on the Sun. 

White-light enhancement known as White-Light Flares (WLFs) 
is one of the consequences.  

This photospheric enhancement can be caused by the high 
energetic particles, which heat either the chromospheric plasma 
(and the heat is transferred to the photosphere), or directly the 
photosphere.

We study the effect of solar flare on the photosphere.   



Data Analysis and Instruments
We   analyzed active   regions with  X- and M- class  flares during  
five year period (from 2010 till 2015).  

The active region NOAA  11429  produced 63 flares  during March 4-15, 2012, with 15 – M and
3 - X flares. 

We present observations of the X 5.4 flare of Active Region NOAA 11429, March 2012 and its 
impact on the lower layers of the solar atmosphere.

The observations were obtained by the HMI (Helioseismic and Magnetic Imager), AIA 
(Atmospheric Imaging Assambley) on board of the Solar Dynamic Observatory (SDO) and the 
Stereo A. For the data analyze we processed data images visually and methodologically; we used 
running-difference and time-slice diagram methods.

















 In the HMI magnetograms, energy impact is seen as the a quasi-
polarity reversal on the photosphere.

flare-related polarity reversals in HMI magnetograms appear at 00:11, 
after eleven minutes from the flare start-time, traverses the whole spot 
and disappears at 00:33, seven minutes before the flare-end time.

















The running difference images of HMI magnetogram. The top left image
corresponds to the time, when the quasi-polarity change appeared. The

movement of the formation is detectable.



Running 
difference for 
HMI 
continuum 








Time-distance diagram of front motion in HMI continuum. The two
fronts are propagating in different directions. The propagation speed of them is
different. The left front moves slower then the right one.



The formations are co-spatial and co-temporal with the flare ribbon.

The motion of the flare ribbon is co-spatial and co-temporal with the 

formation in the continuum images and magnetograms.

 Velocities in all wavebands were determined using time-distance 

diagrams and found to vary between 12 - 20 km/s.

 Fronts are propagating with different speed; the left front propagates 

slower then the right one.



Evolution of the flare 
ribbon in four different 
wavelength. 
First row corresponds to 
the flare start time in 
1700, 304, 171 and 94 
wavelength. 
The following rows are 
taken with 5 minute 
interval. 
In this image we observe 
footpoint separation 
throughout the flare. 
After the flare peak-
time, we see formation 
of the flare loops.



Time-distance diagram of front motion in 171 Angstrom . The footpoints are
propagating in different directions.



The front propagation in the continuum is faster then in the upper 
corona.

Time-Distance diagram of HMI continuum shows that an average speed 
of left and right parts of the fronts in continuum is 12km/s and 19 km/s 
respectively.

The propagation speed in 171 wavelength is 6 km/s (western direction) 
and 18 km/s (eastern direction). 



The active region NOAA 11429 was observed by STEREO A, 195
wavelength  



The flaring loops are detectable on the limb of the solar disk. We measured the 

upward motion of the flaring loops.

 Left image shows the flaring loops at the beginning of the flare;

 Right image corresponds to the end of the flare. 

we can clearly see that loops are changing in height. 

From this data, we can measure the upward velocity of the flaring loops.

 The average speed of upward velocity of the flaring loops detected by STEREO A is 

12 km/s.

 This speed can be correlated to the footpoint propagation speed.



The Flare-Related front propagation can be explained by the 
standard flare model.

Accelerated particles 
propagate downwards along 
to the magnetic field lines and 
heat the photospheric plasma. 
Motion of brightening is 

caused either by upward drift 
of the X-point in classical 
flare model or by propagating 
disturbances (fast 
magnetoacoustic mode), 
which are excited by the 
impact of high-energy 
particles. 



Conclusion 
We   studied HMI magnetogram and corresponding continuum data of  active   

region  NOAA   11429  during the flare X 5.4. We  found flare related responses in 

the photosphere using magnetograms and continuum images. 

Flare-related photospheric responses start  after   flare,  last several minutes  and 

end  before   the   flare   ends. 

We suggest that the observed front motion in the photosphere is the consequence of 

both the particle propagation along the magnetic field lines and the upward motion 

of the reconnection X-point.



Thank you for attention  
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