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The main problems of solar 
corona physics 

  Mechanism(s) of energy release (where and how?)   
  and its transformation to thermal heating, radiation, acceleration  
  of charge particles and plasma motion (“energy budget”)  

    - Mechanisms of active phenomena (local processes) 

    - Mechanisms of coronal heating and solar wind accelaration 
    
    - Interconnection of local and global processes 

    - Modeling of active processes on the basis of plasma diagnostics  



Solar active phenomena 

 - Relatively stable plasma 
structures: active regions (AR), 
bright points (BP), coronal 
condensations (CC), characterized 
by the size of ~ 1 – 5 arc min and 
life time of ~ 1 – 30 days 

 - Eruptive phenomena: flares (F), 
CME, and others, characterized by 
the size of 0.1 – 2 arc min and life 
time of ~ 1 min – 10 hours 



SXR images: MgXII 8.42 A 
CORONAS-F/SPIRIT 



Space modeling for the  “spider” 



Spectroheliograph RES (SPIRIT) 

•  Two EUV channels:  

176-207 Å  и  275-335 Å 

•  slitless scheme 

• Grating with incidence angle ~1.5˚ 

•  multilayer mirror Mo-Si  

•  CCD detector 

Region: 176-207 Å 
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X17  (GOES) 



RES data 

Present representation contain 28 images: 
• Quiet Sun areas (QS):  

11/02/2002, 04/03/2002, 16/07/2004 

• Active regions (AR): 

02/10/2001, 11/02/2002, 07/06/2002, 17/06/2002, 21/08/2002, 
21/08/2002, 06/09/2005 

• Off-limb region: 06/09/2005 

• Flares of М-class: 11/09/2005 – M3.2, 16/09/2005 – M4.8 

• Flares of X-class: 16/07/2004 – X1.4, 07/09/2005 – X17       (3 
images), 08/09/2005 – X5.5 (2 images), 09/09/2005 – X6.2 (2 
images), 13/09/2005 – X1.5 (2 images) 

A few tens of thousands of EUV spectroheliograms 
including 14  powerfull flares of  X class 



Clearence & Calibration 

(Shestov et al., Astronomy 
 letters, v.54, 2009) 

«Fitting»: 



FeXIII Line ratios, used to check calibration 



Density determination by Fe XIII lines 

• «Strong» lines  

• Large interval of density 

• An error - 0.2 dex at different 
temperatures (recent 
calculations by Keenan et al., 
2007) 

CHIANTI 5.2 (2006) 



FeXI line ratios, used  to check calibration  

Lines used for density determination:  

Fe XI: 179.76/180.41 

Fe XII: (186.89+.85)/193.51 



Densities 



New version: CHIANTI 5.2.1 



DEM determination 
(Urnov ey al., Astronomy letters, v.33, p396,2007) 
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DEM reconstruction 












