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• 	  The	  densest	  plasma	  between	  Earth	  and	  Sun	  is	  
created	  and	  trapped	  in	  the	  magneDc	  field	  of	  
Earth’s	  equatorial	  ionosphere.	  

• Recently,	  global-‐scale	  imaging	  from	  LEO,	  HEO,	  
and	  radio	  tomographic	  plaRorms	  have	  provided	  
an	  unexpected	  view	  of	  new	  ionospheric	  
phenomena.	  Ground-‐based	  imaging	  has	  also	  
idenDfied	  a	  number	  of	  new	  physical	  phenomena.	  

• ATer	  a	  decade	  of	  scienDfic	  surprises,	  it	  is	  clear	  
that	  without	  a	  complete	  set	  of	  observaDons	  of	  all	  
drivers	  and	  effects	  in	  this	  remarkable	  region	  of	  
space,	  we	  cannot	  answer	  the	  high	  priority	  
scienDfic	  quesDons	  that	  are	  now	  plain.	  
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• The	  ionosphere	  varies	  constantly,	  but	  oTen	  in	  paWerns	  
that	  recur	  over	  seasons.	  These	  seasonal	  variaDons	  
correspond	  to	  similar	  changes	  in	  rainfall	  rates	  in	  the	  
tropics,	  indicaDng	  a	  close	  coupling	  to	  atmospheric	  Ddes	  
propagaDng	  across	  the	  boundary	  of	  space.	  By	  what	  means	  
does	  the	  troposphere	  drive	  the	  density	  of	  space	  plasma?	  
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• Dynamo	  electric	  fields	  driven	  
by	  Ddes	  in	  the	  E-‐region	  is	  the	  
commonly	  aWributed	  forcing	  
mechanism.	  

• SimulaDons	  show	  that	  this	  
explanaDon	  is	  plausible.	  

• Atmospheric	  Ddes	  will	  drive	  	  
changes	  in	  all	  other	  effecOve	  
parameters	  of	  the	  neutral	  
atmosphere	  the	  I-‐T	  system	  ,	  
each	  of	  which	  will	  compete	  
with	  dynamo	  drivers.	  

• Of	  the	  5	  shown	  here,	  only	  
the	  modificaDon	  of	  neutral	  
density	  required	  to	  drive	  a	  
concomitant	  change	  in	  
ionospheric	  density	  is	  
unbelievably	  large.	  
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Measuring	  the	  CriDcal	  Parameters	  

In	  an	  elegant	  combinaDon	  of	  
observaDons	  allowed	  by	  the	  choice	  of	  
instruments,	  orbit	  alDtude	  and	  
inclinaDon,	  imaging	  geometry,	  and	  
combined	  with	  Earth’s	  magneDc	  
geometry,	  ICON	  measures	  all	  the	  key	  
drivers	  in	  the	  same	  place,	  at	  the	  same	  
Dme.	  	  	  
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Tropics	  to	  Middle	  LaDtudes	  



• The	  ionosphere	  exhibits	  extreme	  
variability,	  and	  oTen	  at	  low	  levels	  
of	  acDvity.	  
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NonmigraDng	  Tides	  vs.	  Lunar	  Tides	  vs.	  Planetary	  Waves	  vs.	  Disturbance	  Dynamo	  

• Consider	  again	  a	  case	  of	  the	  
equatorial	  ionosphere	  under	  
different	  levels	  of	  acDvity	  on	  
successive	  days.	  

• The	  Indian	  sector	  shows	  a	  
remarkable	  change,	  aWributed	  to	  
the	  counter-‐electrojet	  condiDons	  
observed	  on	  Feb	  2.	  

• Planetary	  waves	  and	  lunar	  Ddes	  
interact	  in	  a	  complex	  manner	  to	  
create	  counter-‐electrojet	  
condiDons.	  

• The	  Indian	  sector	  is	  regularly	  
reduced	  in	  density	  by	  non-‐migraDng	  
Ddes,	  parDcularly	  the	  DE3.	  

• Along	  with	  disturbance	  dynamo	  
effects,	  unraveling	  all	  the	  processes	  
that	  contribute	  to	  the	  unique	  
behavior	  of	  the	  ionosphere	  in	  the	  
Asian	  sector	  is	  a	  work	  in	  progress.	  

Successive	  daily	  GUVI	  retrievals	  of	  nigh^me	  FUV	  brightness	  
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