
  

Solar Flares Forescast:
log R magnetic proxy

 

Luca Giovannelli (UTOV)
 Description of the log R proxy (Schrijver 2007)
 Other proxies 
 Case study: 21 june 2015 solar flare



  

Electrical Currents and Flares

 The emergence of electrical currents 
embedded in magnetic flux, rather than surface 
shear flows or other purely atmospheric effects, 
appears to be key in driving active region flaring



  

Magnetograms and electrical 
currents in the photosphere

 Although LOS magnetograms do not allow the 
measurement of electrical currents, they 
certainly can be quite revealing of their 
presence

 A compact current, emerging through the 
photosphere with a magnetic field winding 
helically about it, would show up in cross 
section within the photosphere as an elongated 
polarity-inversion line, with narrow ridges of 
strong opposite-polarity fields immediately 
adjacent to it.



  

Current sheet and magnetic field



  

R definition

 ”To quantify the association of flares with flux 
near high-gradient, strong-field polarity-
separation lines, I measure the unsigned flux R 
near the polarity-separation lines” 

 Test on SOHO MDI data



  

X-ray flux vs log R



  

FLARE LIKELIHOOD AND 
FORECASTING



  

FLARE LIKELIHOOD AND 
FORECASTING



  

Classify magnetic proxies
 Solar Flare Prediction Using SDO/HMI Vector 

Magnetic Field Data with a Machine-Learning 
Algorithm (M. G. Bobra and S. Couvidat 2014)



  

SHARP



  

2015 June 21 event

 Comprehensive Sun-to-Earth analysis of the 
Geoeffective Solar event of June 21, 2015: 
Effects on the Magnetosphere Plasmasphere 
Ionosphere system. (SWICo 2016, submitted)



  

Log R



  

Log R zoom



  

Total unsigned vertical current



  

Total unsigned current helicity



  

Total photospheric magnetic 
energy



  

All proxies (rescaled)



  

Comments on 21 june event

 The probability of having an M flare, is high for 
the whole period.

  The log(r) values are based on HMI 
magnetograms, the occurrence rates of flares 
for a given log(R) value have been computed 
on MDI data. It is only indicative. A new 
calibration is necessary.

 The flare prediction is in good agreement with 
the observed sequence of 6 M-class flares. 

 There is little or no evidence at all of a change 
of configuration of the magnetic field at 
photospheric level associated to the flare.
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