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CI@F e — The Northern Lights

History of Auroral Modern Day Research
Research
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The Sun Kings
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Themis
Kristian Birkeland
(1867-1917)
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In the end, Father Hell .
concluded that the aurora

was created by the light

of the sun and moon

reflected and refracted by

frozen water vapour in

the atmosphere

That creates nice effects
like this ,solar pillar® but
not aurora



ove to the 20th Century

The Doctor kindly requests
everyone to get into the
Tardis again
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THE AURORA:BOREALIS.

The =~ Aurora Borealis  is
beautifully  luminous meteor,
appearing in the form of streams
of light, rays, arches and crowns.
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 The Sun Kings

The Unexerered TRAGEDY
of RicHarn CARRINGTON
AND HE DALY OF

)
How Mobersx AsTaonomy Bican™ "o




re a link: Sun -- Earth

ldea of something linking
the Sun to the Earth was
strange

But somehow when
something happened on
the Sun the Earth's

magnetic field responded

Herschel showed that the
magnetic disturbances
walked in lockstep with the
number of sunspots
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THE NORWEGIAN

AURORA POLARIS EXPEDITION
19021903

VOLUME I
ON THE CAUSE OF MAGNETIC STORMS AND
THE ORIGIN OF TERRESTRIAL MAGNETISM
BY

KR. BIRKELAND

FIRST SECTION

CHRISTIANIA
ASCHEHOUG & CO.

LEIPZIG LONDON, NEW YORK PARIS

JOHANN AMBROSIUS BARTH ¢ CO. C. KLINCKSIECK
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To read the whole
story of Kristian
Birkeland:

The Northern Lights
Lucy Jago

How one man sacrificed
love, happiness and sanity to
unlock the secrets of space
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Satellite 1963 38C

1963:

Launch of low altitude
statellite 1963-38C

Equipped with
magnetometers

When crossing the auroral
region transverse magnetic
field fluctuations were
observed

No mention of Birkeland or
field-aligned currents
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Southward IMF

—_ BV Birkeland current signature
——— By Hall current distribution {110 km}
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Van Allen
radiation belts

lonosphere

Current ring
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Happens?

The aurora is related to
the sun somehow

The aurora is “electrical
In nature” causing:

Light of three colours

Magnetic disturbances

What is doing all
that???7?

Here is the solution
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magnetic field lines

/
¥

ion diffusion region electron diffusion region
. 5 .
inflow region
Sy plasma sheet
X-line / | _~ midplane
—p- €1

= Wind trajectory
Hall current

| inflow region

observed
electron beam

observed Hall magnetic fields
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Altitude (kKm) s

Above the Poles

Atomic Oxygen

Molecular
W Nitrogen

electrons hit
air molecules

molecules
are "excited”

*
molecules give off

light as they
calm down
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CI%F ger of Aurorae

The Aurora is created
by electrodynamics

Strong changes in
mangetic field

be induced creating
great damage
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Reconnection Model
(Explosion)

Key regions: Aurora  Current Disruption  Reconnection

Current Disruption Model
(Implosion)
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Key regions: Aurora  Current Disruption ~ Reconnection
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