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The mechanism of intermittent propagation mode of both negative leaders and positive leaders remain on
one of the largest mystery in lightning physics. In order to shed some light on this mechanism, recently we
have made a comparative study on the optical propagation characteristics of an upward positive leader
and an upward negative leader recorded using a high speed video camera operated at 300000 fps. The
negative leader is a typical stepped leader with a few branches, while the positive leader exhibited both
continuous propagation mode and intermittent mode.

It was found that each step of both positive and negative stepped leaders starts with a stem. For the
positive leader, this stem usually initiates at a distance more than 100 m ahead from the tip of the leader,
while for the negative leader, the stem usually initiates at a distance of around 50 m. The stem in the
negative leader usually lasts less than 25 us, while the positive leader stem could last over 300 us. All the
stems tend to progress in bi-direction modes. Although the backward propagation (in relative to the
leader propagation direction) speed of the stem for both leaders are similar, the forward propagation
speed of the negative leader stem is much larger than that for the positive leader stem. In the final paper,
we will not only report on the detailed results but also try to present a schematic to explain the reasons of
the differences.
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Multi-point Observations of Thundercloud Gamma-rays: Development
of Portable Detectors and Results of Fiscal 2016 Winter Observation
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During a thunderstorm on December 3rd, 2015, coincident with an upward leader originating from a
lightning protection tower next to the wind turbine in Uchinada, the Gamma-ray Observations During
Overhead Thunderstorms (GODOT) instrument observed a large, “100ms duration, flux of radiation with a
spectral signature characteristic of thermal neutron production. We will present our observations and
show comparisons to monte-carlo simulations, proposing that we have the observed the first neutron glow
from a Terrestrial Gamma-ray Flash, produced by photonuclear reactions of gamma-rays with the air and
ground molecules around the wind turbine.

F—7— K : Lightning. Terrestrial Gamma-Ray Flash, TGF, Radiation. Neutron. Wind Turbine
Keywords: Lightning, Terrestrial Gamma-Ray Flash, TGF, Radiation, Neutron, Wind Turbine

©2017. Japan Geoscience Union. All Right Reserved. - MIS18-06 -



