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Lightning-Related Middle Atmospheric Transient Luminous Events
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[Lyons et al., BAMS, 84, 445, 2003; Pasko, Nature, 423, 927, 2003]
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Vertical electric field (V/m)
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DC Electric Field (V/m) DC Electric Field (V/m)

Optical Lightning

(TM units)
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In-situ data: Two lightning events, +15kA and +53kA436 C-km), at
~00:00:09 UT Dec. 7 both less than 40 km from thalmon payload.



Vertical Electric Field (V/m)
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Comparison Between Model and Data (EZ) at Z=34km, R=34km
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Horizontal Electric Field (V/m)
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eConventional Breakdown (E}): electric field magnitude when ionization rate sur-

passes the attachment rate, E; = 3.2 x 10° V/m at STP.

eRelativistic Runaway (FE;): electric field magnitude needed for a 1 MeV electron

to initiate a electron avalanche, £y, = 2 x 10° V/m at STP.

ePositive (Negative) Streamer Breakdown (£, E): electric field magnitude needed
for an ionized filament to continue to propagate in the direction (opposite direction)

of the field, F, = 4.4 x 10° V/m and E_, = —1.25 x 10° V/m at STP,
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