
Heating of the solar 
Corona



Active Region



Active Region



Heating Models

• AC
• Alfvèn waves

• Doppler signal, frequency .....

• DC
• Large amount of reconnection events

• Unknown observational effect



Tangling





Attacking the 
Problem

• Full Atmosphere (Aschwanden ‘01)

• Time Dependent (Kuperus ‘81)

• Correct Driving

• Minimal Assumptions



Complications

• Scale complications 

• Length scales

• Time scales

• Thermal conduction

• Non-Specific





3D MHD

• Full atmosphere

• ‘Standard’ active region

• Typical magnetic field 

• Optically thin radiative cooling

• Spitzer conductivity

• General photospheric driver



Driver
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Heating By Currents



Model Diagnostics

• Heating rate is sufficient

• TRACE DN Counts reproduced

• Loops are readily produced



Forward Modeling



DEM



Conclusions

• The Model Seems to 
reproduce the Sun

• DEM curve Reproduced

• Heating rate Reproduced

• TRACE DN-numbers Reproduced

• Loops are Readily Produced



BUT.......

• Optically thick atmosphere

• Transition Region

• Emerging Flux

• Quiet Sun 

• Real active region

• Other Stars


