
D. Berghmans  - ROB/SIDC Seminar 2023 Nov 10 Friday 14:30

Looking back at EIT brightenings. What is the 
difference with EUI campfires?

Overview

1.“Getting hot by Nanoflares”,                                                                 
Berghmans (2002), ESA SP-506


2.“Quiet Sun EUV Brightenings”,                                                                
Berghmans, Clette, Moses (1998), AA


3.Linking the old stuff to the new stuff
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Nanoflare statistics issues
• choice of wavelength: lower temperature bandpass will sample more weak events 

than a hot bandpass


• “dark” flare power: part of the flare energy is released before we can see it with EUV 
imagers, especially for the larger ones


• grouping of neighbouring events: being restrictive in spatial grouping leads to 
increased number of weak events


• identification of false events: there is typically higher chance among weak events to 
be a false identification than among strong events (false = non-flare)


• energy calculation: (E=n*T*V=n*T*A*l)  

• l: line of sight assumption (constant or sqrt(A)) can lead to a difference of 0.5 on slope


• T: ‘filter’ peak temperature underestimates temperature most strongly for strongest 
flares



Last hope for nanoflares?

• Eth ~ T^6: smallest flares will liberate their energy at low temperatures


• variability is highest in transition region


• blinkers, explosive events, etc

Explosive events



Explosive events

Innes and Teriaca, 2012 Allesandrakis & Vial, 2023
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EIT He II 30.4nm   ~ 80000K peak formation T


320x 320 pixels, 2.62”/pix = 1890 km/pix 


173 images, 1 image per min 




EIT Fe XII 19.5nm   ~ 1.5MK peak formation T


320x 320 pixels, 2.62”/pix = 1890 km/pix 


55 images, 1 image per min 


228 events, 2/s
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First Perihelion paper

• The various categories of EUV quiet Sun brightenings previously baptised 
(blinkers, explosive events, EUV burst, campfires) are possible all 
manifestations of the same family of flare-like energy releases, constrained by 
the  characteristics of the dataset and  the instrument that observed it 


• EUI has the potential to observe EUV quiet Sun brightenings from the smallest 
to the largest scales and thereby thus connect the previously observed 
categories.


• Co-observations with other instruments (radio, spectrographs, etc) will be 
essential.
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