Auroral Electron Precipitation Via Ground-Based and Rocket Measurements
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Two sounding rocket mission case studies flew through - : Heterogenous Distributed Measurements
active aurorae: GREECE (2014) and ISINGLASS (2017). | - | :::: Observations of the aurora during the

The combination of these missions, ground-based

imaging, and an atmospheric transport model called the
GLobal airglOW model (GLOW) yield characteristics of
auroral electron precipitation.
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[SINGLASS mission from a ground-based
imager in Alaska. (Left) The aurora is 10-Nov-2028 17-12-00
seen in green, and trees can be seen | -

surrounding the field of view.

D

@
D
@

40000

557.7 nmIntensity (FI)

30000

xD
(&)}

Geographic Latitude (degrees)
@
o)}

Geographic Latitude (degrees)

20000

D
~
(o))
b

10000

Inverting this model predicts auroral emission R R e R Re e g T
characteristics from ground-based observations alone [1]

This study can be used to shape the ground-based G LOW MOdeI and I nve rS|On
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GLOW is a numerical electron transport model that has been widely used to predict " " e, 0w
auroral conditions [2]. By inverting this model, we are attempting to predict these Longitude
features by using ground-based observations alone, allowing us to infer electron

properties without in situ measurements. * The upcoming GDC mission will study charged
particle entry in the upper atmosphere and
- _ GREECE ISINGLASS . _ _
' ' £ ‘ investigate global dynamics.
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' ' 300 400 ' in conjunction with ground-based observatories.
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m—— Rocket

M CAPE measures charged-particle energy inputs into the upper atmosphere and traces their impacts on global dynamics

Sounding Rocket Missions , . .
! PR T T P N P T B P T 300 400 Downgoing Electrons Downgoing lons
11:14:00 11:14:50 11:15:40 11:16:30 Time (seconds)

Sounding rocket Alt. (km)  324.6 335.9 325.2 202.3

S 3 SR Lat. (deg)  67.15 67.38 67.57 67.73 Upgoing Secondary Eectrors .
| f
missions provide insight MLT  23:5400  23:5450 235540  23:56:30 Coutan e that et be

measured to accurately

tO the eleCtrOn . . » quantify net energy input
precipitation Inversion maps for the range ot Q and E values from GLOW for the night of the GREECE w,rn. ot T

o (left) and ISINGLASS (right) missions. By running GLOW over a range of values for Q
characteristics of the . . .
L and E, we can estimate the electron properties of the aurora from three optical
aurora In-situ. observations at different wavelengths
GREECE was a campaign SHIS

launched in 2014, and 100 T T GF?EE(I:Eumq T - T B T
[SINGLASS was launched
in 2017. Both missions
enabled a better
understanding of the
- structures and processes
Credits: NASA/;'e;;'y Zaperach present in the aurora.

(Above) Image of the ISINGLASS sounding rocket | | | |
launch from February 2274, 2017 from the Poker Flat S Y S —— 01 g
ResearCh Range in P()ker Flat, AlaSka. 427.8 Intensity (Rayleighs) 427.8 Intensity (Rayleighs)
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