
Coronal Heating by Nanoflares and Alfven WavesヲPredicting
Observational Features (Master Thesis) 

A1fven waves are good candidates to heat and maintain the solar corona to the observed 

few million degrees (A1fven 1947， Hollweg 1982). Another appea1ing candidate is the 

nanoflare heatingう inwhich energy is re1eased through many small reconnection events 

(Parker 1988; Priest et al. 2002). Distinguishing the observationa1 features of each is 

an extreme1y di血cu1ttask. In this thesis we address this prob1em by setting up two 

corona1 100p mode1s using the CIP-MOCCT scheme (Evans & Haw1ey 1988う Yabe& 

Aoki 1991)， each one heated by one of the two mechanisms. The first mode1 is a 1-
D HD code in which numerous heating events are input random1y (uniform1y) a10ng 

the 100p (nanoflares). The second mode1 is a 1.5-D MHD code in whichう inaddition 

to nanoflaresう A1fvenwaves are a1so createdう followingMoriyasu et al. 2004う bysub-

photospheric motions at both footpoints. The waves convert non-1inear1y to slow and fast 

modes that dissipate their energy through shocks. Both mode1s reach a uniform state that 

satisfies the RTV sca1ing 1aw. Alfven waves are found to produce a more dynamica1 corona 

with strong slow and fast shocks. The transition region is pushed upward by magnetic 

pressure from the waves reaching heights of 10 Mm. On the other hand the uniform1y 

distributed nanoflares have a smoothening e旺'ectpermeating the corona with weak acoustic 

shocks. The heating events increase 10cally the temperature but therma1 conduction is 

high enough to distribute e伍cient1ythe heating throughout the 1oop. The transition 

region is 1ess dynamic and oscillates with periods close to the observed chromospheric 3 

minute oscillation. We construct for both mode1s the intensity flux distribution as wou1d 

be observed with HinodejXRT. The Alfven wave intensity profi1e is more spiky due to 

the stronger shocks. Hence， the genera1 picture of nanoflaresうbeingubiquitousうsporadic
re1eases of energy is here closer to the Alfven wave mode1 than the own "N anoflare" model. 

However， footpoint concentrated nanoflares can create more dynamic coronas (Taroyan 
et a1 2006) and have a better observationa1 support (Aschwanden 2001) but are 1eft as 

future work. 
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図:Density profi1es a10ng the 100p and Intensity fluxes at the apex of the 100p for N anoflare 

mode1s with (left two figures) and without (right two figures) Alfven waves 

(Anto1in Patrick記)
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