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View from International Space Station
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HEEKNIDETZEIA (Terrestrial Gamma-ray Flashes)
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Are TGFs produced by strong CG strokes?

PERSPECTIVES
ATMOSPHERIC SCIENCE

Inan [2005]-Science

Gamma Rays Made on Earth

Umran Inan

ms) bursts of intense gamma rays, called
terrestrial gamma-ray flashes, with the
Compton Gamma-Ray Observatory
(CGRO) (1). Prior to this observation, in-
tense transient bursts of gamma rays were
only known to occur in an astrophysical con-

I n 1994, Fishman et al. observed brief (>1

magnetic field). Here, some electrons may
become trapped. A fraction of them may then
precipitate in regions that are geomagnetically
conjugate to intense lightning discharges (for
example at the Southern Hemisphere termina-
tion of the magnetic field line that originates
from a Northern Hemisphere thunderstorm).

interact with molecules in the
ly dense atmosphere to produce
issions and x-rays, which are ulti-
1sed by the release of energy in a
ischarge in the parent hemisphere.
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Xu et al. (2015)
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Cite as: T. Neuberter al., Science
101126/ se1ence 23872 (2019).

c;esa L L - -
R —— A terrestrial gamma-ray flash and ionospheric ultraviolet

Ssie e it emissions powered by lightning

phenomena in Earth's upper atmosphere. The inner workings of these
magnificent forces of nature are still unknown, but lightning affects the

concentration of atmospheric gases that are important for the climate. Torsten Neubert", Nikolai @stgaard®, Victor Reglero®, Olivier Chanrion', Matthias Heumesser’,
e dntx Wil Jtapeove our understhnding ot U effect of thundarstoms Krystallia Dimitriadou?, Freddy Christiansen?, Carl Budtz-Jergensen!, Irfan Kuvvetli',

on the atmosphere and contribute to more accurate climate models.

Ib Lundgaard Rasmussen’, Andrey Mezentsev?, Martino Marisaldi*#, Kjetil Ullaland?, Georgl Genov?,
”" “\\ Shiming Yang?, Pavlo Kochkin®, Javier Navarro-Gonzalez®, Paul H. Connell®, Chris J. Eyles®
‘Hational Space Institute, Technical University of Denmark {DTU Space). Kongens Lynghy, Denmark. *Birkeland Centre for Space Science, Department of
- A 3 Physics and Technology, University of Bergen, Bargen, Norway. “image Processing Laboratory, University of Valencia, Valencia, Spain. *Astrophysics and Space
b s v Science Dbsarvatory, National Institute for Astrophysics, Bologna, Haly.

*Corresponding author. Email: neubert@space. dtu.dk
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(07/26/2008)
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* precursor sferic
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A possible TGF-producer over the North Alabama LMA
on 06/10/2010
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Associated with a Fermi/GBM ground-search TGF on September 16, 2010.
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(a) Fermi triggered (2010/2011)
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