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Superdense Plasma Sheet 
(SDPS)

� Near geosynchronous orbit, detected by 
LANL MPA

� N up to ~ 10 cm-3, T ~ 1 KeV – normal 
plasma sheet (< 1 cm-3 , 1-10 KeV) 

� Two possible formation conditions:

1) After IMF turns southward following   

several hours of northward IMF

2) Strong solar wind dynamics pressure  

accompanied with northward IMF



An Event on Sep. 14, 2001

LANL observations on 
geosynchronous orbit
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An Event on Sep. 14, 2001
Lag=3750 sTime Line:

After ~ 20 hours of N.IMF, S.IMF 
arrival at M.pause        ~23:00 UT

SDPS arrival at 6.6 RE     ~23:45 UT

Cold dense plasma sheet exists at ~20 
RE  until     ~00:10 UT

Ground magnetic disturbance at 
nightside begins at ~00:00 UT

(NASA IMAGE WIC also observes auroral
substorm onset at 23:52:24 UT)
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OpenGGCM Simulation vs Cluster 
Observation
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OpenGGCM Simulation vs LANL90 
Observation
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OpenGGCM Simulation
� Density on noon-midnight meridian plane



Field lines near noon-midnight 
meridian plane
--near-tail reconnection?

Timestamp: 019720
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Conclusions

� A long period of northward IMF causes the 
formation of a cold dense plasma sheet tailward of 
geosynchronous orbit.

� Subsequent southward IMF first compresses the 
plasma sheet, then causes the onset of 
reconnection in the near-Earth plasma sheet ~20 
RE.

� A piece of the cold dense plasma sheet is then 
accelerated toward Earth and passes through the 
geosynchronous orbit.

� The near-tail reconnection is related to a substorm 
that is also observed on the ground and in the 
aurora. 


