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15 September 200122 August 2001

Selection of events:

Good auroral images from IMAGE

B and V measurements during reconnection 
from Cluster

Convection measurements from SuperDARN
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Cluster Inflow Region

Reconnection Case Studies

15 September 2001
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Cluster Inflow Region
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Tsyganenko 96 

1. From Cluster to the ionosphere ⟹ MLT
2. From the O/C boundary to the tail ⟹ Ly

Reconnection site Ly ≈	3.76 RE

View from Sun
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Cluster Outflow Region
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22 August 2001

Cluster Outflow Region
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Reconnection Voltages
Cluster/IMAGE

15 Sep 2001
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Energy Circulation
Cluster/IMAGE

IMAGE

• EP
• SI 12 Effi & 

Counts

• WIC & SI 
13 Effi & 
Counts

Proton 
Flux

Electron
Flux

Proton 
Power

Electron
Power

Proton Contribution 
to WIC & SI 13

(Hubert et al. 2002) 
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Energy Circulation
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Energy Circulation
Cluster/IMAGE
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Energy Circulation
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Sweet-Parker mechanism 
converts ½ of 

the electromagnetic 
energy into kinetic energy

Energy Circulation
Cluster/IMAGE

WCluster = (WIn – WOut )/2



Analysis

Sweet-Parker mechanism 
converts ½ of 

the electromagnetic 
energy into kinetic energy

Energy Circulation
Cluster/IMAGE

10-20% of the 
energy dissipated 

to auroraWCluster = (WIn – WOut )/2



Discussion

Plasma enters the reconnection site where it is accelerated to speeds of 
the order of VA and escapes through the flanks, while the field topology 
is reconfigured. 

• The	voltage computed	across	2	
points	on	the	OCB	between	which	
E	is	almost	constant,	is	equal	to	
the	voltage	computed	across	2	
points	at	the	reconnection	site	

• T96 mapping model quite 
reliable as the tail-ionosphere 
mapping pointed at an MLT 
close to the intensification of 
the aurora relating 
reconnection to the bright spot

Assumptions: 

• Symmetry with respect to the 
reconnection site



Conclusion

Submitted to JGR: Space Physics

• Global auroral images are compared to reconnection 
measurements in the magnetotail

• Direct correspondence between the nightside
reconnection rates and the aurora / Reconnection 
voltages estimated match nearly perfectly! 

• The match tells that we are comparing two directly 
related phenomena

• Nightside energy dissipated into the aurora is 
estimated to be between 10-20% and the rest is 
contribution from other processes
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