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Compton Gamma Ray Observatory (CGRO)

Burst And Transient Source Experiment
(BATSE, 1991-2000):

eight scintillator panels

each with effective area 2000 cm?
energies from 25 keV to above 1MeV
mounted on the corners of CGRO (spatial
information)

Sometimes bursts of radiation were observed
only by detectors facing the Earth.

They were much shorter than the typical gamma-
ray burst
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Ramaty High Energy Solar Spectroscopic Imager

Small Explorer (SMEX)
No shielding (good for TGF, bad for solar flares)

Each photon is counted — time and energy

TGFs recognized through time characteristic — duration less than
10 ms is much shorter than for typical GRB

RHESSI does not give spatial information concernig TGFs
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due to collisions
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Cosmic ray shower

incident primary particle
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“osmic rays produce ~10 e -sec
>1 MeV electrons at ~10 km altitude




RHESSI TGFs and Lightnins

i RHESSI TGFs for which lightning
RHESSI TGF Positions data is available show

coincident lightning activity
within several milliseconds
for 76% of TGFs

100 F
Are the RHESSI

events the tip

of the iceberg?
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Smith et al. Science 307 no. 5712, 1085 (2005)



Ramaty High Energy Solar Spectroscopic Imager

2004 Jul 1 00:00:00

http://svs.gsfc.nasa.gov/



ﬂ What do You know about lightnings? a]

Blinding oh, Yeah
Hit the ground are You sure?
Short duration well, but...
Relatively simple shape definately not
Additional effects: thunder not only

F—




What do You know about lightnings?

© Tom A. Warner
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Sprites, Elves, Gnomes...

Ionosphere
First Color Image of a Sprite

UT 0400:20(0) W W 2
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University of Alaska Fairbanks

P
//‘ / lTendrils
first photographed on July 6, 1989
observed above thunderstorms

extremely short

observed few miliseconds after lightning




18 Aug 1908 043808 UT 1000 fps HSI
Ureversity of Aaska Gl Wyoming Infrared Obs.
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Sprites

Consistent with running
breakdown mechanism

The source of TGFs?

Sat Aug 13 2005 03:25:30.618 878 S
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New |Instrumentation

Fermi Gamma Ray Space Telescope and new discovery

Fermi GBM positron event
Dec. 14, 2009, 11:53 UT
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' Conclusions

We live in interesting times...



