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TRACE: emergence of an active region
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3D numer ical exper iment: 
the initial condition

• the field lines are twisted 
around the tube axis

• We solve the set of 3D compressible MHD equations,

• including ohmic + viscous dissipation,

• but no heat conduction.
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Theemergenceof magnetic flux 
into a magnetized atmosphere

� we fill the atmosphere above  

z=1.7 Mm  with a uniform 

horizontal field   B=10 G 

at t=0
j



� Current sheet formation

� High-velocity jets

� Reconnection

� High temperatures
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Joule heating: 
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• High-velocity jets are emitted [O(100 km sec-1)]

• They are launched close to the reconnection site





Reconnection: the antiparallel case

t = 75 t = 95 

(View from the top of the integration box)



Reconnection: 135 deg

t = 75 t = 95 



Reconnection: time evolution



Reconnection: time evolution





Field lines close to the reconnection site on the side



• Emergence of flux into a large-scale coronal magnetic
field system yields: 

– Formation of a current arch around the upcoming plasma hill

– Ejection of high-velocity jets on itssides ( a few 100 km sec-1)

– Massive (3D) reconnection

– Heating (up to several 106 K at the top)

• The upcoming flux system readily establishes links to
the coronal field

• The connectivity in the corona is changed

Conclusions



Jets and field line structure





Magnetic field 
lines:

perspective 
views
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F  = 90 F  = 90 F  = 90 F  = 90 deg







Photosphere Ca-K chromospher ic emission

SOHO-EIT 284 Å coronal emission




