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Introduc3on	  and	  Scien3fic	  Goals	  
Original	  Goals	  
  To	  observe	  	  and	  study	  the	  following	  phenomena:	  
	  	  	  	  	  	  -‐	  NEIALs;	  
	  	  	  	  	  	  -‐	  Polar	  Mesosphere	  Summer	  Echoes;	  
	  	  	  	  	  	  -‐	  Meteor	  showers	  or	  echoes	  and	  Sporadic	  Es;	  
	  	  	  	  	  	  -‐	  Irregulari;es	  in	  the	  auroral	  zone;	  
	  	  	  	  	  	  -‐	  Ion	  upflows;	  and	  
	  	  	  	  	  	  -‐	  Compare	  ISR	  parameters	  with	  the	  empirical	  model.	  

	  Experiment	  Parameters	  
  Ver;cal	  beam	  and	  beam	  aligned	  along	  the	  magne;c	  field	  
  Az	  =	  [-‐154.3°,	  -‐154.3°]	  	  
  El	  	  =	  [	  77.5°,	  89.5°]	  
  Time	  =	  	  3:30	  –	  5:00	  UT	  	  	  (17:30	  -‐	  	  20:00	  LT)	  



Poker	  Flat	  	  	  August	  1,	  2012:	  Electron	  Density	  (Ne)	  	  



 Space Weather Conditions 



hep://spidr.ngdc.noaa.gov	  



Auroral	  Oval	  Over	  Poker	  Flat?	  

hep://www.swpc.noaa.gov/gpdir/lists/hpi/plots/pmap_2012_08_01_0537_N_3_46_111_18.gif	  
hep://www.gi.alaska.edu/AuroraForecast	  



Data Analysis 



Average	  Ionospheric	  Parameters	  
AC-‐Mode	  (El	  89.5°,	  Az	  -‐154.3°)	  

	  
PFISR	  data,	  

	  July,	  31,	  2012	  
UT=03:30-‐05:00	  



Average	  Ionospheric	  Parameters	  
LP	  (El	  89.5°,	  Az	  -‐154.3°)	   PFISR	  data,	  

	  July,	  31,	  2012	  
UT=03:30-‐05:00	  



Comparison	  With	  Empirical	  Ionosphere	  Model	  
(IRI_2007)	  

PFISR	  

IRI	  



Comparison	  with	  Empirical	  ionosphere	  Model	  
(IRI_2007)	  

IRI	  

PFISR	  



Investigating Our Neighbor 
Student 7 Data 



New Scientific Goals  

  	  Study	  features	  related	  to	  electron	  temperature	  
increase;	  	  

 Inves;gate	  possible	  genera;on	  mechanisms	  for	  
electron	  temperature	  increase;	  

 Inves;gate	  possible	  rela;onship	  between	  ion	  
temperature	  increase	  with	  electric	  field;	  and	  

 Es;mate	  F-‐region	  neutral	  temperature	  
distribu;on	  from	  ISR	  data	  and	  compare	  with	  
MSIS-‐90	  model.	  







300 km 

Altitude  = 300 km  
MLAT  between 68° and 69° 



Al;tude	  =	  300	  km	  
MLAT	  between	  68°and	  69°	  	  
	  



Neutral	  temperature	  es;ma;on	  

Ti=Tn+	  mn/3kB	  (ui-‐un)2	  

Ti=Tn+	  mn/3kB	  (E/B)2	  





Conclusion	  

 	  	  Reasonable	  	  agreement	  between	  ISR	  and	  IRI;	  
  	  	  No	  sign	  of	  meteor	  echoes,	  sporadic	  E	  and	  PMSE;	  
  	  	  NEIAL’s	  were	  not	  iden;fied;	  
  	  In	  new	  data	  set,	  electron	  precipita;on	  was	  iden;fied	  as	  a	  possible	  

cause	  for	  electron	  temperature	  increase;	  and	  
 No	  significant	  correla;on	  between	  ion	  temperature	  and	  electric	  

field	  was	  observed.	  
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Student	  exercise/compe;;on	  
Ahhhhhhh…  
ISR	  	  	  kids	  	  get	  	  off	  	  
my	  lawnnnn……….	  



Parameters	  with	  measurement	  errors	  


