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Heating localized near the footpoints

Evaporation of chromospheric plasma
* Temperature 7 - Density 7
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Evaporation / Condensation cycles
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the plasma falls toward the loop legs

Thermal instability

TNE is widely accepted to play a key role in the formation of prominences and coronal rain
(Antiochos et al, 1999,2000, Mtiller et al, 2003,2004, Antolin et al, 2010)

TNE is often discarded to happen in warm loops (Klimchuk et al, 2010), BUT:

= Recent simulations (Lionello et al, 2013; Mikic et al, 2013; Winebarger et al, 2014) show that it
can not be ruled out

= Inconsistencies with observations may be due to oversimplification of the geometry




Heating localized near the footpoints can produce TNE for both impulsive (with a
high repetition) and steady heating

Nanoflare heating highly localized Steady heating highly localized
at the footpoints at the footpoints
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Heating localized near the footpoints can produce TNE for both impulsive (with a
high repetition) and steady heating

Until now no direct observational evidence of TNE in loops
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Recently discovered in the corona, periods from 2 to 16 hours
Very common: in ~1/2 of the active regions (estimated for the year 2000) (Auchere et al, 2014)

One typical event studied with AIA (Froment et al, 2015)
= pulsations with a period of 9.0 h
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Recently discovered in the corona, periods from 2 to 16 hours
Very common: in ~1/2 of the active regions (estimated for the year 2000) (Auchere et al, 2014)

One typical event studied with AIA (Froment et al, 2015)
= pulsations with a period of 9.0 h
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Time lag maps (peak cross correlation values)
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Same patterns of time lags as in Viall & Klimchuk, 2012

Time lag maps (peak cross correlation values)
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Same patterns of time lags as in Viall & Klimchuk, 2012

Time lag maps (peak cross correlation values)
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The pulsating loops have the same cooling/heating behavior
as the rest of the active region
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Same patterns of time lags as in Viall & Klimchuk, 2012

Time lag maps (peak cross correlation values)
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The pulsating loops have the same cooling/heating behavior
as the rest of the active region

But a different response of the plasma for these loops
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Have the field lines a different geometry
in the pulsating area?
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This asymmetric magnetic field topology favoured reconnections at one footpoint
—» strong asymmetric heating, a key ingredient to produce TNE !
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e Qur recent observations reveal that long-period intensity pulsations (several hours) are
very common in coronal loops

e Long-period intensity pulsations are likely to be observational signatures of TNE in
loops and thus of highly stratified heating

e [lagnetic topology can explain emergence of these cycles for only some loop bundles

e We are going to confirm this with simulation, 1D hydrodynamic code (courtesy Z. MikicC)
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e Qur recent observations reveal that long-period intensity pulsations (several hours) are
very common in coronal loops

e Long-period intensity pulsations are likely to be observational signatures of TNE in
loops and thus of highly stratified heating

e [lagnetic topology can explain emergence of these cycles for only some loop bundles

e We are going to confirm this with simulation, 1D hydrodynamic code (courtesy Z. MikicC)

Thank you !
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Tests with the lines extrapolated with LFFF code for different
populations of loops (pulsating and not pulsating)

Solution Along a Magnetic Field Line from AR 7986 (August 1996)

Temperature o4 Velocity

T T
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1D hydro code courtesy Z. Miki¢
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