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Observations of a Terrestrial Gamma Ray Flash at ground level
coincident with a current pulse on a triggered lightning channel
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We report on a second terrestrial gamma ray flash (TGF) detected at ground-level coincident with a rocket-triggered
lightning flash. The second TGF was observed in August 2014, while the first was detected in August 2003 and
reported by Dwyer et. al. [2004]. Both TGFs occurred during the initial stage of the associated triggered lightning
flashes and both TGFs were coincident with large pulses of current on the lightning channel. Modeling of the
current pulse from the 2014 TGF and direct measurement of the 2003 pulse indicates that the current pulses during
both TGFs had very similar shapes and that each current pulses consisted of two superimposed Gaussian shaped
currents. Current measured at the base of the lightning channel in 2003 shows that the two Gaussian current waves
had full widths at half maximum of 765 us and 75 us, and modeling of electric fields measured in 2014 show
that the two Gaussian currents in 2014 had full widths at half maximums of 235 s and 59 ps. Lightning mapping
array data collected during the 2014 TGF indicates that the TGF was initiated when the triggered lightning upward
positive leader (UPL) reached an altitude of 3.5 km altitude. A comparison between this altitude and the current
modeling shows that the TGF was initiated after the beginning of the longer Gaussian current but suggests that
peak TGF flux and peak current amplitude occurred at about the same time at the tip of the UPL, suggesting that
the faster Gaussian current and the TGF could have been produced by the same physical source.



