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The Impulsive Phase of Solar Flares

• Different Phases of Solar Flares in X and 
gamma-ray bands 
– Precursor
– Impulsive
– Gradual
– Extended

Priest (1981)
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Impulsive Phase of Solar Flares in Gamma-rays

SMM Atlas of Solar Flares 
(Vestrand et al. 1999) Up to 25 MeV 

EGRET detection of June 11, 1991 Solar Flare 
(Kanbach et al 1993) 



The Fermi observatory

 Perfect observatory to study transients events like solar flares!
 See N. Omodei poster Monitoring the Sun with the LAT (11.02)



Fermi observation of Solar Flares

• GBM and LAT joint spectral

analysis of June 12, 2010 SFR
– Electron bremstrahlung 

for E<1MeV
– Ions/protons lines  

• Spectral analysis > 30 MeV
– Pion decay component or 

HE bremsstrahlung component 

Ackermann et al. (2012)



The LAT Low Energy Technique

• Intense X-ray flux during the impulsive phase: pile-up in the 
ACD causes some suppression of the standard LAT event rate.

• Recover the signal with looser selection technique
– LAT Low Energy events (LLE)

Ackermann et al. (2012)



The LAT Low Energy Technique

Data available for GRB and Solar Flares on the HEASARC archive: 
http://heasarc.gsfc.nasa.gov/W3Browse/fermi/fermille.html

http://heasarc.gsfc.nasa.gov/W3Browse/fermi/fermille.html


Pass 8 LAT data

• Event analysis is periodically updated : Pass 7 REP is the current 
analysis distributed to the community

• Pass 8 is a new analysis of LAT data after an extensive review of all the 
recon algorithms

• Performance improvements:

– Larger acceptance

– Better PSF 

– Wider energy range

– Better control of systematic 

uncertainties

• Effectively a “new" LAT

• Development of SFR dedicated classes (with better treatment of ACD 
pileup)

..as fully described
yesterday 

in P. Bruel talk..



Pass 8 Analysis of Solar Flares
(Using TRANSIENT & Solar Flare Classes)

• R100: Loosest  Pass 8 
Transient class

• SFR: Pass 8 class dedicated 
to Solar Flare analysis 

PRELIMINARY

PRELIMINARY
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Pass 8 improvements on LLE

• New cuts on ACD variables improve the LLE Signal to Noise Ratio

PRELIMINARY

PRELIMINARY
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Spectral Analysis of Impulsive Phase

• For many solar flares spectral analysis was allowed only using 
P7 LLE selection

BGO, P7 LLE

PRELIMINARY
Parameter                               Value

Powerlaw 1   PhoIndex           3.46      +/-  0.04  

Pegpwrlw 2    PhoIndex          1.69      +/-  0.08
highecut                 keV           7085.04      +/-  592.374

gaussian   LineE      keV         2200.0 
gaussian   norm                      0.109     +/-  0.02

gaussian   LineE      keV         511.0 
gaussian   norm                      0.10     +/-  0.3

PiontemplateS                        6.0      +/-  0.2 
  



Spectral Analysis of Impulsive Phase
(SF100612038)

• Impulsive Spectral Analysis could be done also using Pass 8 
Standard Classes

BGO, P8 LLE, P8 R100

PRELIMINARY

Parameter                               Value

Powerlaw 1   PhoIndex           3.5      +/-  0.1  

Pegpwrlw 2    PhoIndex          2.0      +/-  0.3
highecut                 keV           1.39E+04  +/-  0.30E+04

gaussian   LineE      keV         2200.0 
gaussian   norm                      0.109     +/-  0.02

gaussian   LineE      keV         511.0 
gaussian   norm                      0.10     +/-  0.03

piontemplateS                        6.0      +/-  1.9 
  



Spectral Analysis of impulsive phase 
(SF110906929)

BGO, P7 LLE BGO, P8 LLE, P8 R100

PRELIMINARY PRELIMINARY



Spectral Analysis of impulsive phase 
(SF120603929)

BGO, P7 LLE
BGO, P8 R100

PRELIMINARY PRELIMINARY



Conclusions and Future Steps

• Preliminary results are in agreement with Pass 7 but with 
larger Signal to Noise Ratio 

• Pass 8 allows to study the Impulsive Phase of Solar Flares with 
Standard selections

• Pass 8 improves the selection of LLE data
• A dedicated Pass 8 Solar Flare Event selection is in 

development
• The study of GBM-BGO bright Solar Flares will allow to 

constrain better the emission processes
• Validation at Low Energy (<100 MeV) is on-going
• Pass8 Improvements will allow to better study the low energy 

gamma-ray part of the spectrum.
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