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What is the science question? Is the solar corona heated by nanoflares? The constant bursts of 
magnetic energy, called nanoflares, is one theory as to how the corona is heated. However, nanoflares are 
unresolved by current instrumentation, so we have to study the mechanism indirectly. 

What were your findings? We compute emission time-lag maps for 15 active regions spanning a range of 
complexities. Using the unique capabilities of the Solar Dynamics Observatory (SDO), these maps measure how 
the plasma evolves between different temperatures. They show that plasma is constantly cooling throughout the 
main body of every active region.

What was the impact? 
In contrast to other theories of 
heating, a distinct feature of 
nanoflares is that the heating 
phase is invisible to SDO, and the 
slow cooling process dominates 
the emission. That is precisely 
what we detect in this study. The 
coronal plasma routinely cools to 
about a million degrees before 
being reheated by another event. 

Why does it matter to non-scientists?
One of the great outstanding mysteries in solar physics is how the corona is 
heated – the corona is millions of degrees but the surface of the sun is only six 
thousand. This work is more evidence that nanoflares endlessly erupting is 
likely the primary source of heating. 
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