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 Sondrestrom ISR:
◦ Mode Option 2

(AC/LP)

◦ Output 1min

5min

 EISCAT:
◦ Mode CP-1

◦ Tristatic observations 

 General
◦ Anti-parallel to magnetic fieldline

◦ Time: 2:30 – 4:00 UT















 Due to ion-neutral velocity difference

 Ion temp. increases due to collisions w/ 
neutrals

 Neutral gas upwells, raising concentration of 
N2 in F region

 Electron density measured by ISR may show 
depletion region due to:
 Disturbed chemical composition altitude profile

 Raised recombination rate due to ion heating and 
perturbed neutral density

Killeen et al., 1984





























 Sondrestrom and EISCAT used to study ion 
upflow events
◦ No ion upflow events observed

 We did observe:
◦ An electron precipitation event in the Sondrestrom data

◦ Two interesting ion heating events (one in the EISCAT 
data and one in the Sondrestrom data)

 Sondrestrom heating event observed in conjunction with 
electron density depletion

 EISCAT heating event observed in conjunction with electron 
precipitation event
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 Measurements of ionospheric O+ ions have been 
made in the magnetosphere

 These ions reach the magnetosphere through ion 
outflow in the polar regions

 These heavier ions in the magnetosphere will 
lower the Alfven speed and slow the response of 
the magnetosphere to external drivers

 The specific mechanism for triggering 
ionospheric outflow is a topic of debate:
◦ Heating of the ions directly through energy injected in 

the cusp
◦ Heating of electrons which then drag ions upwards 

through field aligned electric fields


