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Why	  interested	  in	  O+	  -‐	  H+	  reconnec*on?	  
	  

Reconnec*on	  is	  usually	  suggested	  as	  causing	  fast	  earthward	  
flows	  in	  the	  magnetotail	  

	  
At	  low	  speeds	  O+	  and	  H+	  flow	  together	  based	  on	  observa*ons	  	  

	  
At	  high	  speeds	  O+	  and	  H+	  flow	  not	  together	  based	  on	  

observa*ons	  	  
	  

This	  will	  impact	  the	  plasma	  return	  flow	  in	  the	  magnetosphere	  
circula*on.	  This	  can	  change	  the	  mass	  density	  in	  the	  return	  
flow	  impac*ng	  the	  response	  *me	  to	  solar	  wind	  drivers.	  
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Cluster	  Magne2c	  field	  observa2ons:	  

Based	  on	  loca*on,	  a	  constant	  ‘yz’	  mo*on,	  and	  ver*cal	  speed	  propor*onal	  to	  Bx	  	  
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Cluster	  Magne2c	  field	  observa2ons	  in	  the	  assumed	  

frame	  of	  reconnec2on	  
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Cluster	  Magne2c	  field	  observa2ons	  in	  the	  assumed	  frame	  of	  reconnec2on	  
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Cluster	  Magne2c	  field	  observa2ons	  in	  the	  assumed	  frame	  of	  reconnec2on	  

Vectors	  represent	  the	  H+	  
flow	  in	  the	  GSM	  y-‐z	  plane	  

Vectors	  represent	  the	  O+	  
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In	  SC	  Frame	  H+	  and	  O+	  Moves	  in	  Opposite	  Direc2on	  

Vectors	  represent	  the	  H+	  
flow	  in	  the	  GSM	  y-‐z	  plane	  

Vectors	  represent	  the	  O+	  
flow	  in	  the	  GSM	  y-‐z	  plane	  
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Flows	  presented	  in	  H+	  flow	  coordinate	  
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Simula*ons	  using	  electron-‐positron	  plasmas	  
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2D	  simula*on	  
of	  LHDI,	  cross	  
tail	  simula*on	  
with	  protons	  
and	  oxygen	  



Summary	  
	  

Space	  plasma’s	  oien	  have	  mul*ple	  ion	  
popula*ons	  this	  will	  impact	  reconnec*on	  

	  
Few	  studies	  has	  inves*gated	  in	  reconnec*on	  with	  

mul*ple	  ion	  popula*ons	  
	  

The	  cross	  tail	  flow	  that	  could	  be	  driven	  by	  
reconnec*on	  in	  the	  magnetotail	  can	  drive	  LHDI	  

resul*ng	  in	  decoupling	  of	  the	  two	  ion	  popula*ons	  


