HE AURORA BOREALES:
MORE THAN MEETS THE EYES
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"THAN MEETS THE EYES!

do we learn from analysis of the
2missions from the aurora?

1e aurora involved in electrical
urrents? If so, what is the current s
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| TOPIC 1:

do we learn from analysis
2 light emissions from the
aurora?
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~ First things first
t Is the color of the aurora®?

Sreen? Blue? Red? Yellow? Gray?

Answer: green blue
t, surprise, i

| white as a result).



t’s all red.

5 thought it
n the sky. Bad




There can - green




are the colors produced?
here do they come from?

excited atomic states of the constituents
0 exist In the upper atmosphere, except

K, which Is an absence of aurora in the
e of an auroral patch
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‘how are the atoms and
2cules excited electronically?
s the “hammer” that hits them?

: the presence of the striations, which
along the magnetic field lines.
- Magnetic fields do not affect neutral particle:
it do affe rticles, whicl

~ very difficy
~ lines.
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) a but why is red sitting
- on top of green?

1. red and green are both from
ed stated of O

2: red and green are both
bidden emissit Green takes 1
t and red -
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v do we know that protons,
St electons are also falling

from the sky?
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is the altitude of the aurora
0 Infer the energy of the
ged particles that excite the
aurora?

: the higher we gc
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o Question:
Igh up In the sky Is the aurora?

) 250 km, mostly

tion: how do we figure this out?
langulation”

- Look at a picture taki
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culating the energy of the
ed particles that produce the
' aurora.

fairly straightforward calculations we know
lectrons require 10 keV of energy to reach
wn to 100-110 km altitudes.

'produc_e aurc ) km re
ore like 50
, 'However, *
. even 50
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Summary: what we learn from an
of the auroral lights themselves

t comes from electronically excited atoms
Olecules (O, N, and their ions) in the upper
sphere.
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TOPIC 2

Aurora



the electrons that are falling
the sky creating currents?

ER:
, of course
‘not necessarily: plentiful cold
ectrons coming up from the n f
perfectly ak |
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" The currents from an
nospheric perspective
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2 big picture of auroral
nts: it’s a global circuit!
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 chicken or the egg: which
5 first: currents or E fields?

actric fields allow the plasma to
e In the “ExB” direction everywhere
2 150 km.

he push over the
- solar wind. In
~Ismore |
_» But then
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-
-
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1e sequence of events

sma Is pushed away from the sun in the polar cap

asma returns towards the sun at lower latitudes

aturning plasma flows towards the sun around the
r cap region
An electric field Is proc
eated when the rett
reasingly s
- The electric
- The charge
n the pra
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Step 1

sunside

Inside the
X marks circle the
the solar wind
magnetic drags the
pole atmosphere
of the

earth away
from the
sun

darkside






Steps 3 and 4

sunside

=~ Electrons
deflected

Protons to morning

deflected to side
evening side

Darkside



Step 5

- Precipitating
Diffuse
Alirore Hot Electrons







HOW GOOD IS QUR NICE
STATIC PICTURE OF THE

Let’'s have a look




-dar map of the plasma circulation

031800 - 032400 UT
+Z

—

14nT

\\-‘ (30 min)
N

6<BT<12

Example of an cnimation
from successive radar
maps

The funny thing about this is
that if we average over long
enough time, we get the
simple 2 cell convection
pattern shown in previous
cartoons.




bility, chaos, turbulence

Xt 2 slides show how disorganized
ulation pattern can be if the solar
planetary Magnetic Field is northward.
slides are taken from a more
inuous a | 24
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APL MODEL
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- Small scale turbulence

Xt 2 slides show turbulence on a much
scale. The FOV is 10 km by 12 km and
2solution iIs 30 m. The movie is based on
es per second (courtesy, Trond
Isen, u of Calgs |
s kind of thing is seen inside quiet arcs
based on | '
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R COMPLICATIONS

E E field is very strong, the ions become
Ic and are strongly heated by friction.
velocity distribution is affected by this
r strong E fields, this affects the analysis of ISR
a as well as in-situ satellite observations
reutral atmosphere gets heated as well:
cad of getting moves upward.
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'SUMMARY POINTS

rora Is created by energetic

>trons and protons falling towards the
along the magnetic field lines.
The light is from ambient excited atoms
_ d ions exc onically wh '
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ce they are stopped by the
1ere the charged particles produce
| .|dS.
e electric fields are stronger If the
Ical conductivity (ionospheric density) is
_ 3r, Currents have to close no matter
W large or small the E field is.
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Any questions?
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