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RBSP	
  Mission	
  Objec>ves

Discover	
  which	
  processes,	
  singly	
  or	
  in	
  combinaMon,	
  accelerate	
  and	
  transport	
  radiaMon	
  belt	
  
electrons	
  and	
  ions	
  and	
  under	
  what	
  condiMons

Understand	
   and	
   quanMfy	
   the	
   loss	
   of	
   radiaMon	
   belt	
   electrons	
   and	
   determine	
   the	
   balance	
  
between	
  compeMng	
  acceleraMon	
  and	
  loss	
  processes

Understand	
  how	
  the	
  radiaMon	
  belts	
  change	
  in	
  the	
  context	
  of	
  geomagneMc	
  storms
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StormDARN:	
  >	
  50°	
  Mlat
SuperDARN:	
  >	
  60°	
  Mlat
PolarDARN:	
  >	
  70°	
  Mlat

GEOMAGNETIC	
  COORDINATES
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SuperDARN-­‐RBSP	
  Science	
  OpportuniMes
The	
  combinaMon	
  of	
  RBSP	
  and	
  SuperDARN	
  offer	
  the	
  opportunity	
  of	
  studying	
  the	
  coupled	
  inner	
  
magnetosphere	
  and	
  ionosphere-­‐thermosphere	
  as	
  a	
  system.	
  	
  

• Science	
  examples:

– Direct	
  comparison	
  of	
  magnetosphere	
  pressure	
  gradients	
  (RBSP)	
  and	
  field	
  aligned	
  and	
  
ionospheric	
  currents	
  (SuperDARN)

– StormMme	
  global	
  convecMon	
  and	
  substorm	
  electrodynamics	
  (SuperDARN)	
  vs.	
  in	
  situ	
  
electric	
  fields	
  and	
  parMcles	
  (RBSP)

– Storm	
  effects	
  in	
  the	
  ionosphere

– ULF	
  wave	
  acMvity	
  and	
  storms

• Key	
  SuperDARN	
  data	
  products:	
  	
  

– Global	
  electrodynamics

– Storm	
  condiMons

– ConvecMon

– Cross	
  polar	
  cap	
  potenMal

– LocaMon	
  of	
  OCFLB

– Mesoscale	
  convecMon	
  structures
19



SuperDARN-­‐RBSP	
  Science
ULF	
  wave	
  ac>vity	
  and	
  storms:	
  SuperDARN	
  can	
  measure	
  ULF	
  
wave	
  fields,	
  frequency,	
  ionospheric	
  electric	
  field,	
   	
  azimuthal	
  
structure	
   locally	
   and	
   globally.	
   	
  m	
   up	
   to	
   ~100,	
   (alenuaMon	
  
factor	
   of	
   ~50	
   in	
   ground	
   magnetometer	
   data)	
   whilst	
   RBSP	
  
measures	
  energeMc	
  parMcles	
  and	
  chorus	
  waves.

• Pc3-­‐5	
  band	
  (1000	
  -­‐	
  10s):	
  Direct	
  measurement	
  on	
  a	
  global	
  
scale	
  from	
  all	
  radars.	
  	
  Ionospheric	
  and	
  ground	
  scaler	
  can	
  
provide	
  informaMon	
  (direct	
  measurement	
  of	
  electric	
  field	
  
and	
   Doppler	
   shims	
   due	
   to	
   wave	
   modulaMon	
   of	
   the	
  
reflecMon	
  height).	
   	
  Covered	
  by	
  exisMng	
  THEMIS	
  mode	
  or	
  
similar.

• ULF	
   EMIC	
   10	
  -­‐	
   0.2	
   s:	
  Direct	
  measurement	
  at	
  the	
   lower	
  
end	
  of	
  the	
  frequency	
  scale	
  (all	
  radars),	
  Raw	
  data	
  analysis	
  
in	
   the	
   middle	
   (parMal	
   array	
   coverage),	
   spectral	
   width	
  
broadening	
   as	
   a	
   diagnosMc	
   at	
   the	
   upper	
   end	
   of	
  
frequency	
  scale	
  (all	
  radars).

• VLF	
   whistlers:	
   100	
   Hz-­‐	
   5	
   kHz	
   no	
   measurements	
   from	
  
SuperDARN
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SOME	
  QUESTIONS
What	
  are	
  the	
  key	
  SuperDARN	
  measurements	
  required	
  by	
  the	
  RBSP	
  
community,	
  for	
  radar	
  operaMons	
  planning?
• Storm	
  quanMficaMon	
  and	
  alerts	
  (together	
  with	
  magnetometers)?	
  	
  
• HF	
  absorpMon	
  as	
  a	
  low	
  alMtude	
  precipitaMon	
  indicator?
• Global	
  convecMon	
  response	
  to	
  storms,	
  mesoscale	
  convecMon?

ULF	
  waves
• Azimuthal	
  structure?	
  
• Integrated	
  wave	
  power	
  in	
  defined	
  frequency	
  bands?
• Global	
  measurement	
  or	
  laMtude/MLT	
  distribuMon?
• Combined	
  data	
  products	
  with	
  ground	
  magnetometer	
  	
  

measurements?
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