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Space Physics, Aeronomy
and Toolik Field Station:

What we do, why we do it, and why TFS.
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Who is doing Physical
research at TFS?

Photo Credit : John Elliott University of Alaska Fairbanks






Why are we Researching

|at TFS?

Photo Credit : John Elliott University of Alaska Fairbanks



TFS: Ideal for Aeronomy Studies

e Optically clear

earer skies on North side




TFS: Ideal for Auroral Studies

2002 Day 341 GUVI RGB Colors: 1356, LBH-S, 1304

*H Igh freq uency Of auro ral 3':::" 5;5;?)‘5;:51359?* 5397, 5398, 5399, 5400, 5401-;-'54{};5.,f_-‘5$gi 5404, 5405
activity, particularly during Madion Kp: 3 : e LR
periods of low geomagnetic
activity. Broad range for low-

level observations (Kp1-3+)

e Alaska is the only United States
territory with frequent aurora

e Geography and climate permit
relatively high probability of
observing aurora nightly
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Conde Group: Fabry-Perot Interferometry (FPI)

* Measuring airglow and auroral Doppler shift Background Wind
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emission spectra in thermosphere

* Doppler shift gives line-of-sight speed
from volume element to FPI

» Width of spectra defines temperature
in thermospheric region of interest

* Green-line (5577A) O+ and red-line i
(6300A) O+ are measured with a BRI Obsenatory
spectral resolution of ~10 picometers
(1/10 the diameter of an atom)
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Scanning Doppler Imager (SDI), A new FP]

e ¢.1990 the Geophysical Institute began
construction a new FPI design

e SDI is an all-sky implemented FPI capable }
of observing 115 near temporally-
simultaneous geographically
independent measurements of LOS
winds and temperatures

e Two networks of 6 SDIs have been
constructed to date
e 4 overlapping SDIs in Alaska (Toolik, PFRR,
Eagle, Kaktovik)

e 460 geographically overlapping temporally
pseudo-simultaneous measurements

e 2 in Antarctica (South Pole, McMurdo)

e 230 geographically independent temporally
pseudo-simultaneous measurements




SDI Results : A New View of the
thermosphere over Alaska
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Why is this Important? A lesson from Iridium




Conde Group : Sounding Rocket Missions

e Validation of thermospheric wind
inference models made in-situ with
sounding rockets

e Altitudes between 100km — 900km
are investigated from PFRR (250km
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Video courtesy of Mark Conde , UAF
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Image courtesy of Don Hampton, UAF
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Digital All-sky Camera

ATIK 314+ Sony ICX285AL

— Monochrome

Part of a network of all-sky
cameras used for sounding
rocket and Space Weather
research
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Compact Solid-state Meridian Spectrograph

427.8 557.7 630.0

I oo
R T emission lines
tell us about
the energetics
High Pressure Of the
Emisions electrons
weas  Producing the
aurora
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GPS Scintillation and Total Electron Content

Uses dual frequency GPS
signal to measure index of
refraction in atmosphere

Can infer total electron content
between receiver and GPS
Sat.

Correlates highly with auroral
activity (new physics)

Toolik is part of a larger
network of

a7

278 nm, 17 Mar., 2013
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GPS Array Expansion

Proposed to add ~20 new dual-frequency GPS
receivers sites.

Images courtesy of Don Hampton, UAF
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Image courtesy of Don Hampton, UAF
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1. Highest-ever resolved

y Toolik Lake Oct 23 2016 | measurement of burst emission
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3. Expanded view showing
fine structures, still
unexplained

2. Highly resolved measurements of a different type of radio emission,
showing it’ s correlated with the burst emission on fine time scales!
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