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Conditions in space 

21-22.01.2005 

• Bz>0 during main phase 

• SW Velocity: 600-900 km/s 

• Max. Pressure ~80nPa 

• Dst~SYM-H 

 

 

14-15.12.2006 

• Bz<0 during main phase 

• SW Velocity: 600-900 km/s 

• Max. Pressure ~20nPa 

• 7 hours delay 

• Dst<SYM-H 

 

Bz 

V 

n 

SYM-H 

Al 

ASY-H 



Magnetospheric Currents Dynamics 
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Burton model is not quite reflects typical RC development 21-22.01.2005 
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Particle populations at LEO 

1. Trapped 

2. Quasy-trapped 

3. Precipitating 
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21-22.01.2005 

• Symmetrical RC (except 
SSC) 

• Under SW control 

• Lowest IB at L=3 

• RC development after 
pressure pulse 

 

14-15.12.2006 

• Symmetrical RC (except 
SSCand main phase) 

• Under IMF control 

• Lowest IB at L=3 

• No RC development after 
pressure pulse 

 

The same fluxes of all the 
populations 

 

The same ring currents 

 



21-22.01.2005 
• Drift periods at L=3  

– ~3 hours for 80 keV protons   

– ~8 hours for 30 keV protons  

• Temporal development: 

– 10-20 min – initial phase 

– 12 hours – recovery 

 

Mechanism of RC development 

[Tverskoy, 1972]: 

Particle radial diffusion under 
sudden pulses: non-
adiabatical particle transport 
to lover L-shells 



21-22.01.2005 

 

• Pressure pulse  

• Positive B variation 
behind the 
magnetopause 

• Azimuthal  E 
generation  

• Non-adiabatic 
transport to lower L  

• Recovery 
 

14-15.12.2006 

 

• Pressure pulse  

• Positive B variation 
behind the 
magnetopause 

• Azimuthal  E 
generation  

• Unsuccessful attempt 
of RC development 

 

Mechanism of RC development 

Pressure generated RC                     “Burton’s” RC 



Conclusions 

• 14-15.XII.2006 magnetic storm was controlled by IMF 

• 21-22.I.2005 magnetic storm was controlled by solar 

wind pressure 

• RC development during 21-22.I.2005 –non-adiabatical 

particle transport to lover L-shells under sudden pulses 

• RC is dominate source of Dst during 21-22.I.2005: it is 

influenced by both: solar wind Bz and magnetospheric 

extreme compression 


