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Although laboratory experiments have produced glowing 
balls of light that fade in <1 s after external power is removed and 
theories  have  been  proposed  to  explain  low-energy  events, 
energetic ball lightning is not understood.   A seminal event that 
illuminates the fundamental nature of ball lightning is needed to 
advance our understanding of the phenomenon.  We report such a 
seminal event: the energetic ball lightning event of August 6, 1868, 
in  County  Donegal,  Ireland,  extensively  reported  to  the  Royal 
Society by M.  Fitzgerald1.   It  lasted for  20 minutes,  left  a  6 m 
square hole and a 100 m long by 1.2 m deep trench, tore away a 
25 m long and 1.5 m deep stream bank that diverted the course of 
the  stream,  and  terminated  by producing  a  shallow  cave  in  the 
opposite bank of the stream. We found and characterized the site 
and show that the geomorphology and carbon dating support the 
account by M. Fitzgerald.



We  find  that  the  excavation  is  not  consistent  with 
chemical,  nuclear,  or  electrostatic  forces  but  is  consistent  with 
Analysis of the event and the local conditions in 2006 is consistent 
with  magnetic  induction  at  ~  1  MHz  frequency  expelling  the 
moderately  conductive,  water  saturated  peat  down  to  the 
underlying  clay/rock  layer.  The  60-cm  diameter—which 
diminished to 10 cm diameter without reducing the impact of the 
ball lightning on the environment-- and the size of the depressions, 
the yield strength of the peat, and the lack of any mention of smoke 
or steam in Fitzgerald's report would be consisten with the core of 
the ball lightning being a magnetically levitated mini black hole 
weighing more than 20,000 kg.  

The  results  suggest  that  such  energetic  ball  lightning 
should  be   detectable  at  great  distances  by  its  electromagnetic 
emissions, which might provide a characteristic signature to reveal 
the source of the energy and the equilibrium configuration of the 
contained currents. Unexplained intermittent emissions in the MHz 
range are necessary but not sufficient indicators of such emissions. 
We report  on  over  fifty  1  to  >1000-s  bursts  of  electromagnetic 
energy between 3 MHz and 350 MHz that were recorded by the 
FORTE satellite  in  October  of  1997 and that  are  not  consistent 
with  known  sources.Ground-based  time-resolved  observations 
should help identify the origin of the FORTE emissions and may 
help find and understand modern energetic ball lightning events to 
move us beyond glowing balls of light.
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