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Example	  Movie	  of	  Omega	  Bands/Torches	
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THEMIS:	  Coordinated	  space	  and	  ground	  observaIon	

THEMIS	  All-‐sky	  Imager	  network	



THEMIS:	  Coordinated	  All-‐sky	  imager	  network	

2011.03.01.0736:06UT	

Omega	  band	  aurora	



THEMIS:	  Coordinated	  All-‐sky	  imager	  network	



THEMIS	  all-‐sky	  camera	  network	  and	  SuperDARN	



Event	  survey	  using	  THEMIS	  ground-‐base	  
All-‐sky	  Imager	  network	

Selec%on	  of	  Omega	  event	  using	  THEMIS	  GBO	  summary	  
plots	  for	  8	  years	  data	  from	  Jan.	  2007	

Morphology	  using	  Movie	  data	

Sta%s%cal	  characteris%cs	

Picked	  up	  ~	  330	  events	  	

SD	  data	  :	  
	  ~40	  events	  	



• Black	  aurora	  
• Growth	  signature	  
• Change	  Types	  
• PulsaRng	  aurora	  
• Ps	  6	  magneRc	  pulsaRon	  

OOmmeeggaa  bbaanndd  aauurroorraa::  
  MMoorrpphhoollooggiiccaall  SSiiggnnaattuurree  oonn    OOppttiiccaall  



Sharp	  boundary	

Growth	  signature	  of	  Omegas	

Black	  aurora	



Growth	  signature	  of	  Omegas	

Growth	  signature	  is	  not	  Vortex	  but	  
Extending	



CCllaassssiiffiiccaattiioonn  ooff  OOmmeeggaa  bbaanndd  aauurroorraa  

Classical	  Omega	  band	 Omega	  and	  Tongue	  	  Tongue	  (Torch)	



EExxaammppllee  ooff  OO//TT--ttyyppee  ((OOmmeeggaa  aanndd  TToorrcchh))  

Growth	  signature	  of	  Omega	  and	  Torch	
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EExxaammppllee  ooff  OO//TT--ttyyppee  ((OOmmeeggaa  aanndd  TToorrcchh))  



O-‐type	 O/T-‐type	 T-‐type	

3	  different	  types	  appeared	  within	  one	  event	

O,	  O/T,	  then	  T-‐type  



StaRsRcal	  results	  of	  occurrences	  on	  3-‐types:	  
Fundamental	  type  



• Dri9	  Speed	  
• Electric	  field	  
• Ionospheric	  Current	  
• Field-‐aligned	  Current	  

RReellaattiioonn::  
SSuuppeerrDDAARRNN  aanndd  OOmmeeggaa  OOppttiiccaall  



Eastward	  DriT	  speed	  determined	  from	  opIcal	  image	  
=>	  	  ~	  400	  m/sec	
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EEaassttwwaarrdd  ddrriifftt  
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SSttaattiissttiiccaall  cchhaarraacctteerriissttiiccss::  DDrriifftt  ssppeeeedd  ((eeaassttwwaarrdd))    



Growth	  of	  Omega	  band	  	  and	  Ps6	  magneRc	  pulsaRon	

RelaRon	  between	  Omega	  band	  	  
auroras	  and	  Ps6	  MagneRc	  

pulsaRons	  	  
	



Omega	  band	  aurora	  and	  Ps6	  magneIc	  pulsaIon	

Ps6	  (X-‐comp)	

Ps6	  (Y-‐comp)	

Ps6	  (Z-‐comp)	

Keogram	  
(GAKO)	

T~	  10-‐20	  min	

Good	  correlaRon	  	  between	  Peak	  of	  
Keogram	  and	  Ps6	  (Y	  and	  Z-‐comp)	





Omega	  band	  aurora	  and	  Ps6	  magneIc	  pulsaIon	
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Omega	  band	  aurora	  and	  Ps6	  magneIc	  pulsaIon	

Equatorward	  current	Equatorward	  current	

Poleward	  current	

Poleward	  current	
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2012.01.22	  event	  	  
Omega	  band	  

observed	  at	  Fort	  Yukon	  (FYKN)	  	  in	  
Alaska	  	  

compared	  with	  
	  SuperDARN	  radars	  at	  

Kodiak	  	



THEMIS	  all-‐sky	  camera	  network	  and	  SuperDARN	



2012.01.22_FYKN	

1649	  UT	 1650	  UT	





Keogram	  of	  Omega	  band	  aurora	



Omega	  band	  aurora	  and	  Ps6	  magneIc	  pulsaIon	

Ps	  6	



Omega	  band	  aurora	  and	  Ps6	  magneIc	  pulsaIon	

Ps	  6	





Power	

Velocity	
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PotenIal	  Map	



PotenIal	  Map	



2011.10.30	  event	  	  
Omega	  band	  

observed	  at	  Kiana	  (KIAN)	  	  in	  Alaska	  	  
compared	  with	  

	  SuperDARN	  radars	  at	  
King	  Salmon	  and	  Kodiak	  	



THEMIS	  all-‐sky	  camera	  network	  and	  SuperDARN	
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