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Image: UAF Geophysical Institute Aurora Forecast for 7/26/2016
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Raeder et al [2008]
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Image: http://isr.sri.com



•

•



ACE Solar Wind Data



Image: http://wdc.kugi.kyoto-

u.ac.jp/dst_realtime/presentmonth/index.html

Image: http://wdc.kugi.kyoto-

u.ac.jp/ae_realtime/lastday/lastday.html









SSUSI (SPECIAL SENSOR ULTRAVIOLET 

SPECTROGRAPHIC IMAGER) 

• ONBOARD DMSP SATELLITES IN POLAR ORBITS

~97 MINS

• SCANS A SECTION OF THE POLES BUILDING UP

BRUSHSTROKE-LIKE IMAGES OF THE AURORA

USING LINE SCANNING IMAGING

SPECTROGRAPH (SIS)

• TAKES AROUND 20 MINS TO COMPLETE SCAN

• IMAGES PRODUCED IN 5  FUV WAVELENGTHS

• N2: LYMAN- BIRGE HOPFIELD LONG (LBHL) 

BAND BETWEEN 165-180NM

• ALSO AVAILABLE O (130.4NM, 135.6NM), H 

(121.4 NM), N2 (LBHS) 



F18  Time: 21:23 – 21:40UT F17  Time: 21:26-21:46UT 
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http://flux.phys.uit.no/stackplot/
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1.  Plasma instabilities in the linear regime can be described by a 
specific relationship between frequency and wave number,  known as 
dispersion relation:

Eq.(1)

2. The phase velocity and the group velocity could be obtained from 
the dispersion relation
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• The carrier signal travel in phase speed, while the modulated signal 
travels in group velocity. So the information content is transported in 
group speed.  

• Recalling the dispersion relation Eq. (1), we can derive the group 
velocity as:

Eq.(2)

(f↑ → Vg↑)

vg =
¶w

¶k
= c 1-

ncq
2

emew
2



3. Ionospheric delay as a function of frequency and TEC

- f↓ or TEC ↑ → Delay ↑

Eq. (3)

4.   Consider ionospheric delay is a function of frequency and TEC 

from Eq. (3), and GPS satellites transmit in two frequencies (L1 & L2), 

we can get the difference in arrival time for two codes transmitted 

at identical times but at different frequencies:
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Because pseudorange , then:P = c ×dt

TEC =
PL1 - PL2
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Where fL1= 1575.42 MHz , fL2= 1227.6 MHz 



GPS TEC DATA

Click to add text

Click to add text

~ 21:30 UTC

[66.99° N  50.93° W] 



GPS TEC DATA

Click to add text

Click to add text

~ 21:30 UTC

[67.56°N 64.03° W] 

Click to add text
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• ONLY FIRST STEP OF OUTFLOW PROCESS
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