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Hot magnetospheric electrons ionize and excite atoms and 
molecules of the atmosphere, which give off light when 
they calm down

Πώς δημιουργείται το σέλας;



The color of the light depends on what type of particle is hit 
and to what energy level it is excited

What Causes the Aurora?
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Μύθος και ιστορία

Κίνα
Ασσυρία

Παλαιστίνη
Ελλάδα

(Ινουίτ Αµερικής, Σάµι Σκανδιναβίας)



Ησίοδος (Θεογονία, 8ος αι. πΧ): φλεγόµενοι ουρανοί



Ησίοδος (Θεογονία, 8ος αι. πΧ): φλεγόµενοι ουρανοί
Ιεζεκιήλ (6ος αι. πΧ): φλεγόµενος τροχός 

(σέλας, κοµήτης, ή UFO;)







Γιατί αναφερόμαστε 
(σχεδόν) πάντα 

στο ΒΟΡΕΙΟ σέλας;



Aurora Australis



L-shell contours



L-shell contours southern hemisphere
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SWPC

http://www.swpc.noaa.gov/content/tips-viewing-aurora
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Από πού έρχονται τα ηλεκτρόνια του σέλαος;



Προβολή φλοιών L

Σέλας: Σκανδιναβία, Αλάσκα
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Rare, but impressive (blood-red)

Aurora in Greece
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The 630 nm emission, the “red line”, is sometimes
seen in the upper border of auroral arcs. It is emitted
by atomic oxygen in its transition from the lowest
excited electronic state O(1D) to the atomic ground
state O(3P2). The metastable O(1D) state has a
radiative lifetime of 107 s. The main sources of O(1D)
are direct electron impact excitation of atomic
oxygen:

O(3P2) + e à e + O(1D)
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Metastable state: a particular excited state of an atom or
nucleus that has a longer lifetime than the ordinary excited
states and that generally has a shorter lifetime than the
lowest, often stable, energy state, called the ground state.
A metastable state may thus be considered a kind of temporary
energy trap or a somewhat stable intermediate stage of a
system the energy of which may be lost in discrete amounts.
In quantum mechanical terms, transitions from metastable
states are “forbidden” and are much less probable than the
“allowed” transitions from other excited states. Metastable
atoms often lose their stored energy by collision with
other atoms before they can radiate it, but in the rarefied
upper atmosphere of Earth, in which atoms travel a longer time
before collision, radiation from metastable oxygen atoms
accounts for the aurora.



Due to the 107s radiative lifetime of O(1D), the
emission of the 630nm line competes with collisional
de-excitation, quenching, as a cause of energy loss of
O(1D), where the excitation energy is lost as kinetic,
vibrational or rotational energy of the colliding
particles without emission of photons.

http://www2.irf.se/~bjorn/thesis/node5.html
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Φάσεις της μαγνητοσφαιρικής υποκαταιγίδας

Model based on ground observations  Pictures from space

• Growth phase – energy stored
• Onset – energy begins to be released
• Expansion – activity spreads



Εξέλιξη μαγνητοσφαιρικής υποκαταιγίδας


