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1. Introduction & Motivation 

 The κ-distributions were detected in the interplanetary 

plasma → are they present in the solar corona? 

 The type of distribution affects intensities of the spectral 

lines → can we diagnose it from the spectroscopic data? 

 Data and theory are required (Hinode/EIS and modified 

CHIANTI) 

 

 



2. κ-distribution 

Aκ – normalization const. 

T a κ – parameters of distribution 

E – electron kinetic energy  
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κ → ∞: Maxwellian distribution 

κ → 3/2: the highest deviation from Maxwellian distribution 

A non-Maxwellian distribution of particle energies 

Owocki & Scudder  (1983)  



κ-distributions 



Successful diagnostics 

 Maksimovic  et al. (1997 a, b); Zouganelis (2004, 2005, 2008) – 

in the solar wind 

 Decker et al. (2005) – in the outer heliosphere 

 Dialynas et al. (2009) – in the Saturnian magnetosphere 

 Pinfield et al. (1999); Dzifčáková & Kulinová (2011)  

 – in the solar transition region 

 Lee et al. (2012) – line profiles, ion distribution in the solar 

corona 

 

 



3. EUV diagnostics  

of the electron κ -distributions  
 Dzifčáková & Kulinová (2010) – Fe lines 

 Investigated lines: Al, Ar, Ca, Mg, Ni, O, S, Si 

 Synthetic intensities of lines  

 log(T/K) = 5.0 – 7.5;      log(ne/cm-3) = 8 – 12;  

 Maxwellian and κ = 10, 5, 3, 2 distribution 

 Observed intensities  

 Hinode/EIS: 170 – 210 Å and 250 – 290 Å 

 QS, AR1, AR2, L and L+20” (Brown et al., 2008) 



Density diagnostics 

Line ratios proposed by Young (2007) 



Density diagnostics – Fe ratios 



Density diagnostics – Fe ratios 



Diagnostics of κ – density dependent 



Diagnostics of κ – density dependent 



Diagnostics of κ – density independent 

 Density independent 

 Single-ion diagnostics 

 Great diag. opportunity 

 O IV log(Tmax/K) = 5.2 

 Weak lines – long 

exposures are required 



 Data only for 1 ratio on    

     x-axis  

 The distribution is 

unlikely to be Maxw. 

 Blend with Mg IX 

207.2 Å lines 

Diagnostics of κ – density independent 



DEM analyse => the removing of blends 

Maxwellian DEM for AR2. Regularized inversion method (Hannah & Kontar (2012)) 



Suitable line ratios for the κ – distr. 
diagnostics 



4. Conclusions 

 Proposed the diagnostic method of the κ , T, ne  

 Used CHIANTI and data from Hinode/EIS 

 Choose useful EUV line ratios for the diagnostics 

 Try to diagnose presence of κ-distribution 

 Proper data are needed – EIS proposal in progress 

 DEM for κ-distributions are planned  



Answers 

 Are κ-distributions present in the solar corona? 

Probably – new data are required 

 Can we diagnose κ-distributions from the 

spectroscopic data? 

YES – take care about all possible errors 

Mackovjak, Š., Dzifčáková, E., Dudík, J.: 2013, Solar Phys. 282, 263 
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