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Ques2on	
  
	
  

What	
  are	
  plasma	
  (Langmuir)	
  Waves?	
  

è  Electron plasma waves are high frequency electrostatic waves that can  
propagate in any direction  in an unmagnetized plasma. 

è  Maxwell's Equations è  Maxwell's Equations in Static Case 
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Question 
 

What are plasma (Langmuir) Waves? 
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•  For	
  analysis	
  we	
  oLen	
  assume	
  linearized	
  plane	
  waves	
  and	
  small	
  perturba2ons.	
  

Perturbation Equations Electric Field 

Question 
 

What are plasma (Langmuir) Waves? 
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 The basic characteristic of a plasma wave can be elucidated by considering a  
two-component, fully ionized plasma that is electrically neutral, stationary, uniform 
and steady. 

Question 
What are plasma (Langmuir) Waves? 

Simplified Continuity, Momentum and Energy Equations 
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Ques2on	
  
	
  

What	
  are	
  plasma	
  (Langmuir)	
  Waves?	
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Question 
 

What are plasma (Langmuir) Waves? 
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Wave	
  Spectrum	
  

Question 
 

How are they represented in the ISR Spectrum? 
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Ques2on	
  
How	
  they	
  are	
  observed?	
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ISR	
  Experiment	
  

Study	
  of	
  Large	
  Scale	
  Ionospheric	
  Structures	
  using	
  PFISR	
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Introduc2on	
  
•  Experiment	
  Planning	
  

•  Preliminary	
  Results	
  

•  Processed	
  Results	
  

•  Our	
  Conjectures	
  

•  Other	
  Evidences	
  

•  Summary	
  and	
  Ques2ons	
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Experiment	
  Planning	
  
Timeslots	
  
Available	
  from	
  
2013/07/30	
  UT:	
  
22:00	
  –	
  00:00	
  
00:00	
  –	
  02:00	
  
02:00	
  –	
  04:00	
  
04:00	
  –	
  06:00	
  
06:00	
  –	
  08:00	
  
08:00	
  –	
  10:00	
  

12	
  



Experiment	
  Planning	
  

Y.	
  Jiao,	
  “High	
  La2tude	
  Ionospheric	
  
Scin2lla2on	
  Characteriza2on”,	
  MS	
  
thesis	
  

q 	
  08:00	
  –	
  10:00	
  UT	
  (9:20	
  –	
  11:30	
  UT)	
  
q large	
  scale	
  ionospheric	
  structures	
  
(traveling	
  ionospheric	
  disturbance	
  
(TID))	
  	
  

q 	
  Long	
  Pulse	
  +	
  Alterna2ng	
  Code	
  
q 	
  1min	
  +	
  3min	
  integra2on	
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Electron	
  Density	
  w/o	
  Te/Ti	
  Correc2on	
  
(1min	
  integra2on,	
  Long	
  Pulse)	
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Electron	
  Density	
  with	
  Te/Ti	
  Correc2on	
  
(1min	
  integra2on,	
  Long	
  Pulse)	
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Electron	
  Density	
  with	
  Te/Ti	
  Correc2on	
  
(3min	
  integra2on,	
  Alterna2ng	
  Code)	
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Electron	
  Temperature	
  	
  
(1min	
  integra2on,	
  Long	
  Pulse)	
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LOS	
  Velocity	
  
(1min	
  integra2on,	
  Long	
  Pulse)	
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10:45	
  UT	
  
Ne-­‐No	
  Tr	
  (m^-­‐3)	
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10:45	
  UT	
  
Te	
  (K)	
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10:45	
  UT	
  Te	
  (K)	
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10:45	
  UT	
  Los	
  Vel	
  (m/s)	
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E-­‐field	
   Velocity	
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Vector	
  Velocity	
  and	
  E-­‐Field	
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E	
  region:	
  Density	
  low,	
  but	
  increases	
  aLer	
  10:30	
  UT	
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F	
  region:	
  Density	
  high,	
  but	
  slightly	
  decreases	
  aLer	
  10:30	
  UT	
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What	
  we	
  think	
  is	
  going	
  on	
  

•  Sporadic	
  E	
  layer	
  
– Meteors	
  
– Descending	
  Intermediate	
  Layers	
  
– Auroral	
  Precipita2on	
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Effect	
  of	
  meteor	
  ioniza2on	
  on	
  sporadic-­‐E	
  observed	
  at	
  Jicamarca,	
  GRL2008,	
  
A.	
  Malhotra	
  et.al	
  

Meteor	
  induced	
  ionizaLon	
  and	
  Sporadic	
  E	
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Upper	
  atmospheric	
  observaLons	
  at	
  the	
  Arecibo	
  Observatory:	
  Examples	
  
obtained	
  using	
  new	
  capabiliLes,	
  JGR2000,	
  Isham	
  et.	
  al	
  

Descending	
  Intermediate	
  Layer	
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Iden2fica2on	
  of	
  substorm	
  onset	
  loca2on	
  and	
  preonset	
  sequence	
  using	
  Reimei,	
  THEMIS	
  GBO,	
  PFISR,	
  and	
  Geotail,	
  JGR2010,	
  S.	
  Zou,	
  et.	
  Al.	
  

Auroral	
  Precipita2on	
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Kodiak	
  (kod)	
  
Clyde	
  River	
  
(cly)	
  
Christmas	
  
Valley	
  West	
  
(cvw)	
  
Adak	
  East	
  (ade)	
  

SuperDARN	
  Coverage	
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Summary	
  Plot	
  from	
  SuperDARN	
  website	
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Magnetometer	
  Measurements	
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Auroral	
  Oval	
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Ionosonde	
  Results	
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Summary	
  
•  Rela2vely	
  quiet	
  day,	
  but	
  we	
  saw	
  interes2ng	
  
features.	
  

•  Enhanced	
  electron	
  density	
  in	
  E	
  region	
  for	
  
almost	
  the	
  whole	
  dataset.	
  

•  Deple2on	
  in	
  ne	
  aLer	
  10:45	
  UT	
  in	
  F	
  region.	
  
•  Enhanced	
  Te	
  aLer	
  10:45	
  UT	
  in	
  F	
  region.	
  
•  Direc2on	
  reversal	
  in	
  E	
  field	
  and	
  LOS	
  veloci2es.	
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Ques2ons	
  

•  Sporadic	
  E-­‐layer?	
  
•  Auroral	
  precipita2on?	
  
•  Convec2on	
  or	
  FACs	
  causing	
  high	
  Te?	
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