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In the recent years many controversial results about the magnetic field in 
active regions during flares are reported. The active region dynamics that 
produce strong flares are investigated. The main condition for X-class flare 
appearance is the big magnetic flux (Ф>10^{22} Mx) in the active region. This 

condition is necessary but not a sufficient. The magnetic flux is calculationed 
using the normal magnetic component. The big flare appears above an active 
region with very complex magnetic field distribution. A bipolar active region 
does not produce a flare. There are no singular lines above a bipolar region, 
which can be responsible for a current sheet creation. During a solar flare, 
when the accumulated energy is fast released, the conservation of the 
magnetic field distribution in active regions during a flare takes place. This 
surprising fact follows from the analysis of the array data obtained with the 
SOHO and SDO. These results support the flare theory based on the slow 
magnetic energy accumulation in the coronal current sheet before a flare and 
its explosive realize due to current sheet instability. 

.



Solar Flare investigation
Two  bright point  appearance  on the Sun 18 h  before a big magnetic storm --

Carrington  1860

The term “SOLAR FLARE” -- Newton H.   1943.

Chromospheric phenomena ???

Energy  release in the corona

Dungey J.W.   -- 1958

Syrovatsky S.I. Current sheet theory  -- 1962

Severny A.B.  Pinch effect  -- 1965

Brushlinsky K.V. et al.,  Podgorny A.I. Current 

Sheet  MHD  simulation  -- 1980,  1981.

Yohkoh 1994 and RHESSI  2003 demonstration 

of flare energy  release in the corona.

Podgorny A.I. and Podgorny I.M.  MHD 

simulation of CS creation in corona before a flare

2005.

In this report we  consider connection of  active region dynamics 
and  flares  appearance
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NOAA 11158



βγδ



Time
North flux (1022 Mx) South flux (1022 Mx)

Normal 

component

Line-of-

sight

Normal 

component

Line-of-

sight

01:28:30 1.381 1.323 1.419 1.338

01:33:00 1.369 1.309 1.420 1.337

01:37:30 1.377 1.321 1.415 1.335

01:42:00 1.378 1.320 1.412 1.331

01:42:45 1.375 1.315 1.415 1.331

01:43:00 1.395 1.338 1.400 1.332

01:44:15 1.376 1.319 1.417 1.335

01:45:00 1.384 1.326 1.413 1.331

01:45:45 1.387 1.329 1.411 1.330

01:46:30 1.386 1.327 1.412 1.330

01:47:15 1.391 1.332 1.409 1.326

01:48:00 1.387 1.318 1.412 1.320

01:50:15 1.378 1.318 1.403 1.320

01:51:00 1.378 1.320 1.400 1.324

01:51:45 1.379 1.321 1.400 1.318

01:52:30 1.380 1.321 1.405 1.323

01:54:00 1.372 1.312 1.400 1.316

01:56:15 1.376 1.313 1.403 1.319

02:00:00 1.387 1.323 1.414 1.328

02:15:00 1.405 1.342 1.402 1.316

02:30:00 1.409 1.346 1.406 1.319

TABLE 

Active region NOAA 11158. North and south magnetic fluxes during X2.2 flare 15.02.2011.

Flare peak

Flare start

Decay







NOAA 11429
Time of very low flare activity (B8)



The distribution of the line-of-sight magnetic field 

component is not changed during a big flare – the 

normal and transversal components remain constant ! 









The NOAA 10486 magnetic field is not a 
stationary one. But there are no strong 
characteristic  peculiarity  that appears on the 
photosphere during a flare.

Line-of-sight magnetic field







The flare appears above AR with the big magnetic  flux and the 
complicated magnetic field inversion line.





Magnetic lines 

of two fluxes in 

vacuum

Emerging 

fluxes in 
plasma

Current sheet
creation due to 

magnetic 
fluxes 

expansion



The current layer appears when floating of the new magnetic flux 
near the oppositely directed old one. The j x B accelerates  

plasma along the layer - CME.

MHD  simulation  demonstrate  that  flares  and  CME  are 

different manifestations  of  magnetic  energy  dissipation  in the  
corona due  to  reconnection  in  a  current  sheet. 



A current sheet is the only observable object in space that can 

accumulate slowly and quickly release energy. The 

geomagnetic current sheet was opened by the measurements 
on the satellite.



Conclusion
•A necessary condition for big flare appearing is  AR 
magnetic flux increasing up to 1022 Mx. 
•Big flares occur in the corona over AR with a complex (βγδ) 

magnetic field distribution.
•The bipolar region cannot produce a flare. The magnetic field 

in the corona above AR does not contain a singular line in the 
vicinity of which a current sheet can be formed.

•No change of the magnetic flux and magnetic field distribution 

in AR are generated at solar flare appearance. 
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