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Outline of this talk 

       ! ǎǳƳƳŀǊȅ ŀōƻǳǘ Cƭƻǿ .ǳǊǎǘǎ ƛƴ ŎƭƻǎŜŘ ƳŀƎƴŜǘƛŎ ŦƭǳȄ ǘǳōŜǎ ό..CΣ Χύ ŎƻƳōƛƴƛƴƎ 
observational and simulation results,  focusing on specifics of innerMSPH effects 
and consequences  

 

V Origin of Flow bursts//transient Dipolarizations//Injections         

Å Reconnection/ bubble model (nicely integrates  simul and observ results) 

Å Role of depleted plasma content , entropy evaluation  

V Predictions (MHD+test particles, RCM)  versus observations 

Å DIP/Injection structure  (pressure,  FACurrents) 

Å Generation  of  substorm current wedge  

Å Stopping flow bursts & Penetration distance  

Å Acceleration in low bursts (transport or local acceleration at DFronts? ) 

V Example of deep plasma injection (CRRES)  

V Concluding remarks , implications        

  



Transient  Injections inside of closed flux tubes:  
- theory/simulations 

  
 

       Merging of 3 different approaches used to 
describe flow bursts (Sergeev et al GRL 2012 review) 

  

Å Subsonic EM pulse model (X.Li et al.1998, Zaharia et al., 

Sarris et al.), a formal model, but  EM pulse origin is unclear 

Å Plasma bubble model (Pontius and Wolf 1990, Chen and 

²ƻƭŦΧ ; MHD simulations Birn et al.2004, Birn&Hesse 2013; 
RCM-E simulations ς Yang et al. 2011,2012,  reviews by Wolf 
et al.2009, Birn et al. 2009) 

Å Transient  localized  reconnection model όΧ Birn et al. 

2011,  Birn&Hesse 2013)  

 

V Core elements:  (1) a Bubble ¹ plasma-depleted 
dipolarized  Earthw-flowing flux tube (or channel) channel  

in  closed flux tube region; (2)  inhomogeneous S(r) profile  

V Originate  via  (1) M ReconnectionĄproduction of  
low-entropy bubbles , or  (2) Interchange instab. in 
minB configurations όΧPritchett &Coroniti, 2011..) ­ 
modest depletion 
 

V ά9ƴǘǊƻǇȅέ { ¹ pV5/3 in the bubble - a key  parameter   
                      (approximate invariant, strictly  conserved  in ideal MHD) 

 

Equatorial view (Birn et al., JGR 2011) 



Flow bursts  observations  
in closed plasma sheet flux tubes    

Flow bursts (BBF, RFT, fast flow channels, 

reconnection outflows, transient DIPs, 

Dispersionless Injections ..)  
     

Flow burst      =  depleted accelerated plasma    
contained  in Earthward propagating    
dipolarized  magnetic flux  tube  

separated by thin (ion scale) frontside boundary(DF) 
from ambient plasma tubes  

  

Gabrielse et al 2014 
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DF  Runov et al 2011 
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