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THE ORIGINAL EXPERIMENT
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Image: UAF Geophysical Institute Aurora Forecast for 7/26/2016
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WHY MAP THE Time step
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WHAT
ACTUALLY
HAPPENED...
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THE NEW EXPERIMENT

W 50°

* SAME SCIENCE GOAL

Arctic Circle

® SONDRESTROM RADAR

Sondrestrom

Geographic coord. 66°59'IZ°N
309°03'0° E

Geomag. dip angle  80° 24'

Invariant latitude 74 11'24°N

Local time UT -3 {(UT - 2 summer)
Magnetic fime Ur-1:58
Elevation 177 m
Coverage 360° oz, above 25°~30"elev.*
* Dependent on azmuth. No transmission below

this elevation.

Image: http://isr.sri.com



EXPERIMENT MODE

® SCAN AZIMUTH/ELEVATION
SIMULTANEOUSLY

® PLANE PARALLEL TO MAGNETIC
MERIDIAN, TIPPED 25° FROM ZENITH




26 JULY 2016 EVENT

ACE Solar Wind Data




26 JULY 2016 EVENT
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SSUSI (SPECIAL SENSOR ULTRAVIOLET
SPECTROGRAPHIC IMAGER)

Scan Mirror

Spectral Elements
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140" Cross-track Scan

Spatial Imaging Pixels (Disk Scan)

ONBOARD DMSP SATELLITES IN POLAR ORBITS
~9Q7 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)



COMPARISON TO SSUSI IMAGES

21:23 — 21:40UT

F18 Time

21:26-21:46UT

F17 Time




COMPARE ELECTRON ENERGY FLUX OF
SSUSI TO SONDRESTROM DATA....

Date: 2016,/208 Time: 21.26—21.46UT
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GROUND MAGNETOMETER CHAIN

e H COMPONENT OF B
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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:

e
S £q.(1)
W c’

2. The phase velocity and the group velocity could be obtained from
the dispersion relation

« 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:
2
V —ﬂ—W:c\/l— ng Fa.(2)

Rl em W’




3. lonospheric delay as a function of frequency and TEC

OBSERVED
IONOSPHERE RANGE

7\

pnce
TROPOSPHERE 1gofrf',~f 1 _
AT ,.f/

TOTAL _
REFRACTION ARion (meters) =
ERROR IN
RANGE

Eq. (3)
- florTEC 1 — Delay 1

4. Consider ionospheric delay is a function of frequency and TEC
from Eq. (3), and GPS satellites fransmit in two frequencies (L1 & L2),
we can get the difference in arrival time for two codes transmitted
at idenftical fimes but at different frequencies:

(ak)

_403xTEC( f - 1)
¢ L Vﬁi]fz J

Because pseudorange P=ctgt , then:

T (fa-F5)  Where f,,= 1575.42 MHz , f.,= 1227.6 MHz
203 | /272 )



GPS TEC DATA

[66.99° N 50.93° W]
kely 07-26-2016 JUHA PROCESSING
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GPS TEC DATA [67.56°N 64.03° W]

giki 07-26-2016 JUHA PROCESSING
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CONCLUSIONS

* SONDRESTROM MEASURED STRONG NE ENHANCEMENTS IN THE AURORAL ZONE
® LIKELY DUE TO PRECIPITATION
®* NOT ENOUGH COVERAGE TO SEE BOTH BOUNDARIES

® (CORRELATES WELL WITH OTHER OBSERVATIONS
e SSUSI
latenl el kil
*  MAGNETOMETERS

* SMALL UPFLOW ABOVE THE RADAR SIGNATURE OF IONOSPHERIC FEEDBACK

® ONLY FIRST STEP OF OUTFLOW PROCESS
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