
Intro to TLEs

• TLE:  Transient Luminous Events
• See ISS   video: 

http://www.esa.int/esaCP/SEM4HV4Y3EE_index_1.html

• Sprites, Jets, Elves, Halos …  
• Current Experiments:  RHESSI, Fermi TGFs



Sprite scenario



Winckler, et al



stenbaek-nielsen, GRL, 2000



Hardman, et al, GRL, 2000



1. The cloud charges up before the 
lightning discharge inducing a 
negative shielding layer

2. The positive CG removes positive 
charge but the negative shielding layer 
remains over a much longer time scale

The Quasi-Electrostatic Field Model



3. The negative shielding layer remains after the discharge causing 
polarization in the atmosphere and a quasi-static E-field.  This can me likened 
to a giant parallel plate capacitor as shown above.  This strong E-field causes 
electrical breakdown producing sprites.

The Quasi-Electrostatic Field



Cummer and Stanley, GRL, 99

Problems with the models, as shown by Cummer & Stanley:
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The data (previous slide) show that vertical charge 
moment changes of 800 – 1100 CKm in 2 – 4 ms 
are associated with sustained emissions at altitudes 
as low as 50 km.  This is a factor of 2 to 10 times 
smaller than the vertical lightning charge moment 
changes required to produce runaway and 
conventional breakdown at 50 km, respectively.  

These observations are consistent with the 
generation of significant mesospheric electric 
fields by horizontal currents in some sprites, but 
we cannot rule out other processes as the 
explanation for the observations
(Cummer et al, 1999)



TGFs (Terrestrial Gamma Flashes)

• TGF examples
• Antimatter In lightning
http://www.sciencenews.org/view/generic/id/4

9288/title/Signature_of_antimatter_detected
_in_lightning



Fermi satellite, looking for gamma ray bursts, finds 
extremely intense bursts from the Earth.  WWLLN 
shows they are associated with Lightning


