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ÅFlux emergence

ÅTransient energy release events

ÅChallenges for cycle 24



Flux emergence
TRACE

Zwaan85

Isobe+ 06

ÅUndularmode of magnetic buoyancy 
instability (Parker instability)

ÅRise of ʍ-shaped loop



Problems in current MHD simulations 

ÅScales too small

ÅTwist too much

ÅEffect of convection



Spatial/temporal scales much smaller 

Fan 2001

Å3D MHD simulations 
reproduce very similar  
morphology

ÅMHD is scale-free. 
ÅNormalized by 

-ǎŎŀƭŜ ƘŜƛƎƘǘ I Ғ мрлƪƳ 
-{ƻǳƴŘ ǎǇŜŜŘ /ǎ Ғ млƪƳκǎ 
-Iκ/ǎ Ғ мрǎ

ÅSimulations are 10 times 
smaller than big active regions 

мрΣллл ƪƳ Ғ мллI

мрлΣллл ƪƳ Ғ млллI

t=28

t=56



Multiple loops and Ellermanbombs

Pariat+ 04

ÅParker instability has a characteristic length 
Ғ нлI Ғ оaƳ 
ÅEmergences of multiple loops
ÅReconnection between neighbouringloops 



MHD simulation
Isobe, Tripathi& Archontis07

Å2D flux sheet in CZ
Å.ƻȄ ǎƛȊŜ Ғ нллI 

ÅEmergence of Parker-size   
όҒ нлIύ ƭƻƻǇǎ
ÅReconnection in phtosphere

=>EBs

ÅSecondary instability
ÅReconnection in corona
=> jets

ÅEssential process to unload the dense plasma from field lines
ÅCurrent sheets and reconnections are natural and inevitable consequences 



If twist is week 
(say, <one turn along emerging part)

Murray+ 06

strong twist

weak twistMagara 01

It expands in the photosphere and does not emerges immediately.



Weak twist

Strong twist

Miyagoshi, Isobe, Yokoyama & Shibata 09

Emergence scenario of weakly twisted tube:
1. Expands horizontally in photosphere 
2. Stay there while flux supply from below continues
3. Starts to rise again when secondary instability sets in (Acheson 79) 


