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the most popular model for typical eruptive flares —  
the standard solar flare model (CSHKP)
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a unified version (Shibata et al. 1995, 2011)

key dynamic processes

evaporating
flow

! filament (flux rope) eruption

! magnetic reconnection

! chromospheric evaporation



Magnetic Reconnection
• reconnection outflows or downflows in the Fe XXI and Si IV lines 
   above loop-top or in coronal loops  
— Tian et al. 2014; Reeves et al. 2015; T. Li et al. 2015; Chen et al. 2016; … 

Chromospheric Evaporation
• evaporating hot plasmas at the flare ribbons via the Fe XXI line 
• compressed cool materials at the ribbons via the Si IV and cooler lines 
— Tian et al. 2014,2015; Graham & Cauzzi 2015; Young et al. 2015; 
     Brosius & Daw 2015; Battaglia et al. 2015; Sadykov et al. 2015,2016; 
     D. Li et al. 2015a,b; Brannon et al. 2015,2016; Zhang et al. 2016a,b; … 
     Y. Li et al. 2015; Polito et al. 2015, 2016a; Brosius et al. 2016; … (*EIS) 

Filament Eruption & Flux Rope Related
• filament eruption clearly visible in the Si IV line 
— Kleint et al. 2015; Chen et al. 2016; … 
• flux rope and its formation observed in the Fe XXI or some cooler lines 
   in the preflare phase 
— Cheng et al. 2015,2016; T. Li et al. 2016; Zhou et al. 2016; Woods et al. 2017; …
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large redshifts of hot Fe XXI in terms of  
downward-moving reconnection outflows

(Tian et al. 2014)

~125 km/s



fast flows observed in IRIS Si IV & AIA 
interpreted as reconnection outflows

(Reeves et al. 2015)

line-of-sight flows

plane-of-sky flows
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entirely blueshifted Fe XXI line 
consistent with evaporation model

(Y. Li 
  et al. 
  2015)

(Polito et al. 
2016a)



temporal evolution of evaporation 
likely driven by non-thermal electrons

(Tian et al. 2015)

Fe XXI velocity 
correlates with 
HXR emission, 
SXR derivative, 
NUV continuum.



temporal evolution of evaporation 
prototypical elementary flare kernels

(Graham & Cauzzi 2015)
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large velocity in the Si IV line due to filament eruption

(Kleint et al. 2015)

(Chen et al. 2016)



Oscillations in the above dynamic processes

• quasi-periodic slipping magnetic reconnection or  
   quasi-periodic pulsations caused by reconnection 
   exhibited in the Si IV line 
— T. Li et al. 2015; D. Li et al. 2015a; Zhang et al. 2016b; …

• magnetic flux rope oscillation in the preflare phase
   detected in the Fe XXI line 
— T. Li et al. 2016; Zhou et al. 2016; …

• global sausage oscillation of flare loops 
   visible in the Fe XXI line 
— Tian et al. 2016

main results on flare dynamic processes
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ISSI team of flare heating led by Hui Tian
http://www.issibern.ch/teams/solflaspecobs/index.html
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IRIS flare list (google docs)



IRIS flare paper list by Peter Young
http://www.pyoung.org/iris/iris_flare_papers.html

http://www.pyoung.org/iris/iris_flare_papers.html

