
First Flight! through aurora with multiple corresponding field-of-view video imagers! 
First  Measurements! of source electrons & aurora light w/ high spatiotemporal resolution! 

First Science! with electron spectra closely matching ground based auroral signature! 
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Inves3gate	
  how	
  plasma	
  
data	
  (par3cles	
  and	
  
fields)	
  and	
  imaging	
  
data	
  can	
  be	
  used	
  to	
  
constrain	
  the	
  possible	
  
sources	
  of	
  small-­‐scale	
  
auroral	
  structures.	
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total of three separate fields of view, providing information about the aurora on 

both the large-scale (>10 km) and the small scale (~100 m). Specifically, we are 

correlating emission line brightness data, corresponding to the rocket magnetic 

footpoint, with electron characteristics taken by the Acute Precipitating 

Electron Spectrometer (APES). The ultimate goal is to characterize the auroral 

emissions produced from a known precipitating electron distribution, such that 

we can more accurately use ground-based imaging and photometry to infer 

the characteristics of the precipitating electrons. These techniques can then be 

applied over larger scales and longer times, when only multi-spectral imaging 

data are available with no corresponding in situ data.

Moreover, using the electron detectors developed at Southwest Research Insti-

tute and the electric field instrument developed at the University of California, 

Berkeley, GREECE was able to determine that the auroral flows are not caused 

by large-amplitude electric fields in the low altitude (<400 km) ionosphere.  

The nature of the electron precipitation reveals that the flow structure is caused 

by motions of the electron source region, occurring much farther out in the 

near-Earth space environment.

Images of the auroral event with 3 different fields of view, 
revealing the small-scale nature of the auroral structures.

Ground based imager set up at the Native 
Athabascan village of Venetie, AK, the GREECE 
apogee site.

PI Dr. Marilia Samara assisting with final 
assembly prior to launch.

GREECE mission team at Poker Flat Research Range, AK prior to launch.
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During	
  the	
  most	
  dynamic	
  displays,	
  the	
  aurora	
  exhibits	
  strong	
  fluid-­‐like	
  mo3ons	
  in	
  the	
  
direc3on	
  perpendicular	
  to	
  the	
  magne3c	
  field.	
  While	
  these	
  apparent	
  flows	
  have	
  been	
  
observed	
  and	
  explored	
  since	
  the	
  start	
  of	
  aurora	
  studies,	
  it	
  is	
  not	
  yet	
  understood	
  what	
  
drives	
  them	
  and	
  where	
  in	
  the	
  near-­‐Earth	
  space	
  environment	
  those	
  forces	
  are	
  ac3ng.	
  	
  
The	
  GREECE	
  mission	
  set	
  out	
  to	
  inves3gate	
  the	
  electrodynamics	
  associated	
  with	
  these	
  
fluid-­‐like	
  auroral	
  structures	
  in	
  an	
  a_empt	
  to	
  determine	
  the	
  driving	
  forces	
  behind	
  them.	
  
	
  
	
  GREECE	
  used	
  a	
  combina3on	
  of	
  onboard	
  instrumenta3on	
  to	
  measure	
  the	
  plasma	
  
environment	
  (par3cles	
  and	
  fields)	
  as	
  well	
  as	
  an	
  array	
  of	
  ground-­‐based	
  op3cal	
  auroral	
  
imagers	
  posi3oned	
  at	
  a	
  downrange	
  site—located	
  under	
  the	
  payload	
  trajectory—in	
  order	
  
to	
  image	
  the	
  fluid	
  mo3ons	
  of	
  the	
  aurora	
  with	
  high	
  temporal	
  and	
  spa3al	
  resolu3on.	
  	
  
The	
  imagers	
  provided	
  informa3on	
  about	
  the	
  aurora	
  on	
  both	
  the	
  large-­‐scale	
  (>10	
  km)	
  and	
  
the	
  small	
  scale	
  (~100	
  m)	
  and	
  we	
  were	
  able	
  to	
  correlate	
  emission	
  line	
  brightness	
  data,	
  
corresponding	
  to	
  the	
  rocket	
  magne3c	
  footpoint,	
  with	
  electron	
  characteris3cs.	
  
	
  
	
  We	
  were	
  able	
  to	
  determine	
  that	
  the	
  auroral	
  flows	
  are	
  not	
  caused	
  by	
  large-­‐amplitude	
  
electric	
  fields	
  in	
  the	
  low	
  al3tude	
  (<400	
  km)	
  ionosphere.	
  The	
  nature	
  of	
  the	
  electron	
  
precipita3on	
  reveals	
  that	
  the	
  flow	
  structure	
  is	
  caused	
  by	
  mo3ons	
  of	
  the	
  electron	
  source	
  
region,	
  occurring	
  much	
  farther	
  out	
  in	
  the	
  near-­‐Earth	
  space	
  environment.	
  	
  
	
  


