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In Honor ofKristianBirkeland(1867#1917)
- Predictedfield-alignedcurrents

- Studiedlighteningin laboratory
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A 4 main questions i 4 science groups

A 2 instrumentation groups
A Education and Public outreach group

A UiBi UNIST NTNU
A ~50 people + 20 Master students

3 July 2009 www.natureasiapacific.com
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EXPOSURE

Views from space show polar
-7 asymmetry of Earth's aurora

RAGAMUFFIN EARTH
Ecologists getreal
VENTURE CAPITAL
It's notall bad news
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Dochimps get AIDS?
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Q1: When and why is the aurora in the two
hemispheres asymmetric?

Q2: How do we get beyond the large-scale static
picture of the ionosphere?

Q3: What are the effects of particle precipitation on the
atmospheric system?
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Question 4: 6 researchers + 1 PhD + 3 master + 2 -, srueauwcene
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What is the role of
relativistic

electrons and antimatter
from thunderstorms

In geospace?

ASIM on ISS




Predictions! " FOR SPACE SCIENCE

- Edipol
\Etbreshold
Pr—
s Red Sprite : Elves
£ Red Sprites
ectron :E; .
Dersity P Blue jets
() Blue Jet 2
= _ C. T. R.Wilson
g \ Terrestrial Nobel prize physics 1927
? Gamma-ray
. — : - Flashes AiThe el ectr.i
Temperature e . f; thundercloud and some of

I ts effectso

Something has to
5/19 happen above
thunderstorms!



Discovered by a case of Serendipity

Vela satellltes 70- '80

Rate (counts per 0.1 msec)

-~ BATSE on CGRO 199171 2000
Looked to spacee
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2010: Gammasgselativistic electrons positrons A\ BIRNELAND CeNTRE
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Relativistic
particlesthrough
theatmospherand
Into space

An unknown
sourceof particles
from Earth tospace
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How common are TGFs? i ERiEE cae

Newanalysi®of RHES $javetwice asmany
200-3000bservedpr yearc globalproductionrate of
50 000 peday (Gjesteland et al, 2012)

Tip of an iceberg?

Do all lightning produce TGFs
A million per day?
(Dstgaard et al., 2012)

Mormalized ratio

RHESSI: 820 TGB year
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Whatif all lightningproduceTGFs £ pinen conmes
—

45 lightningpr secondg 4 million prday
Are TGFsaalsocommor? (dstgaard et al., 2012)
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