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Large solar flares are the most powerful eruptions in the solar Large solar flares are the most powerful eruptions in the solar systemsystem. 
The Extreme ultraviolet Imaging Telescope (EIT) on board of SoHOprovides a high 
resolution and very complete sampling of the solar corona in time, space and 
brightness, thereby allowing large statistical studies of EUV flares. Such studies will 
improve significantly our understanding of EUV flare phenomena with respect to 
better studied X-Ray flaring processes. 

In this poster, we present a method to detect automatically EUV flaresmethod to detect automatically EUV flares belonging 
to class B to X anywhere on the solar disc, and at the limb. The procedure is based 
on a multi-scale approach, the Continuous Wavelet Transform: and more precisely 
we use the Mexican Hat Wavelet and the Wavelet Spectrum. The shape of this 
spectrum is analyzed and characterized in order to select images containing flares. 
A 'correction' of enhanced brightness at the limb is applied, allowing smoothing out 
of the cumbersome limb discontinuity.

A new flare catalog called 'B2Xflare'new flare catalog called 'B2Xflare' is presented. It contains characteristics of 
flares such as time, localization and area. Preliminary comparative analysis with Preliminary comparative analysis with 
GOES flaresGOES flares is done. 

. � � � 	�	� � �� � �� � � ���� 
 � �
 � � � �� �. � � � 	�	� � �� � �� � � ���� 
 � �
 � � � �� �

� 
 � �	� 	� � 
* �
 � � � � 
 � � 	, � �� � � �* �	��2 	� � �3+ � 4���� 
 � �� 
 � �	� 	� � 
* �
 � � � � 
 � � 	, � �� � � �* �	��2 	� � �3+ � 4���� 
 � �

amax = 8.01

log(a)

½
. l

og
(�

(a
))

01-MAY-1998 23:15:15 

• EIT image at 195 Å. 

• Sampling time is in general 15 min. But there are 
gaps.

• Format is 1024x1024 pixels.

• No missing blocks.

• No pre-processing (as eit_prep.pro in the 
SolarSoft)

Problem:Problem: limb brightening 
dominates the Wavelet 
Spectrum.

Wavelets Spectrum µ(a) is a function of  scales a. It gives 
the information of the energy for the image at each scales 
[1, 2]. A simple linear regression indicates if the behavior of 
this function is not completely linear with positive slope. 
When a bright event is present in an imagethe behavior of 
this function is not completely linear with positive slope.

Goal:Goal: to select image with potential flares.

• Localizations on the solar disc
• Size
• Surface
• Relative intensity
• …
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�� EIT imagesEIT images

�� Correction of the limb brighteningCorrection of the limb brightening

�� Wavelet SpectrumWavelet Spectrum

�� Characteristics ExtractionsCharacteristics Extractions

�� Catalog compilingCatalog compiling

Goal:Goal: Detect Flare even if there 
are at the limb.

I mage name Dat e Ti me      Event  #      Posi t i on Sur f ace
( EI T i mage name) ( UT) ( Sol ar  ( 109 Km² )

coor di nat ed)
ef z19980501. 225815 01- MAY- 1998 22: 58: 15  Event  #62. 1  S14W15 0. 35768

ef z19980501. 231515 01- MAY- 1998 23: 15: 15  Event  #62. 1  S14W15 0. 75871
ef z19980501. 233410 01- MAY- 1998 23: 34: 10  Event  #62. 1  S14W15 0. 59252

ef z19980501. 225815

Wavelets transform at 
scale a = 8.01 

Event extraction

Third European Space Weather WeekThird European Space Weather Week
1313--17 November, 200617 November, 2006
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( EI T i mage name)( EI T i mage name) ( UT)( UT) ( Sol ar  ( Sol ar  ( 10( 1099 KmKm²² ))

coor di nat ed)coor di nat ed)

ef z19980501. 180215 01- MAY- 1998 18: 02: 15 Event  #49. 1 N26E40 0. 86710
ef z19980501. 181914 01- MAY- 1998 18: 19: 14 Event  #49. 1 N26E40 0. 59974

Event  #51. 2 S21W03 0. 82013 
ef z19980501. 183614 01- MAY- 1998 18: 36: 14 Event  #51. 1 S21W03 0. 74787 
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�� B2X is able to detect EUV flares belonging to GOES classes from B to X.

�� The advantage is the localization of events. B2X can detect more than one flare per image. 
The localizes make distinction between simultaneous EUV flares sometimes corresponding to 
only one GOES detection.

�� B2X can detect less energetic flares just immediately after a big  M or X flare usually not 
seen on the total X-Ray flux background. This detection is absolutely not dependent on the flux 
of previous events. 

�� The detection results bring out some new insight about EUV flares times behavior with 
respect to X-Ray ones. B2X start to detect EUV flares near the peak time of GOES catalog 
events. And B2X shows that EUV flares last still long time after the end of X Ray flare given by 
GOES. This time depends on the flare intensity. Preliminary results are following:

EUV C-flares last ~10-20 min later than X-Ray,
EUV M-flares last ~30-40 min later than X-Ray,
EUV X-flares last ~40-60 min later than X-Ray.

A deeply study on EUV flares times is necessary to confirm theseresults.

�� The cadence of EIT images one per 15 min (with gaps) does not allow the detection of all 
GOES events. In addition, not all GOES-events can be visible in EUV, the temperatures are 
different.

�� Consideration of 512x512 EIT images will improve the detection. Increasing cadence of 
EUV solar images at least one per minute rate is required for the good detection rate. Study of 
flares observed by SXI X-Ray imager on board of GOES flares may also contribute to EUV - X-
Ray flares comparison.
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