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Abstract

We report a well-documented case of a negative cloud-to-ground lightning dart leader producing x-rays. Four
leaders in this seven-stroke flash followed the same path to ground. X-rays were only observed during the
fifth leader before the return stroke with the highest peak current. This work presents the first simultaneous x-
ray measurement and high-speed video observation of the propagation of a lightning leader producing x-
rays. It was capable of determining the leader distance from the x-ray measurement and the conditions of the
pre-existing channel during the leader propagation. The fact that the other three leaders following the same
path to ground did not produce detectable x-rays confirms that leader line charge density is likely an
important factor that determines x-ray production. The moment of the x-rays detection during the propagation
of the fifth leader suggests that the orientation of the leader channel plays an important role in the detection
of x-rays.

Authors


https://agu.confex.com/data/abstract/agu/fm19/1/7/Paper_519471_abstract_510511_0.png
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/54400
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843410
https://www2.agu.org/fall-meeting

Marcelo M Saba Marco A. S. Ferro

INPE National Institute for Institute of Aeronautics
Space Research and Space

Edith Tueros Cuadros Diogo M Custodio
INPE National Institute for Institute of Aeronautics

OEOO®®

Ip %Sclﬁm sity Florida Inst Tech

View Related

AE33A - Energetic Radiation from Lightning and Thunderstorms | Posters )

Atmospheric and Space Electricity )

Similar

X-Ray Emission Associated with Collision of Opposite-Polarity Streamers at the Onset of the
Breakthrough Phase of the Lightning Attachment Process

Istvan Kereszy', Manh D Tran®°, Vladimir A Rakov? and Joseph R Dwyer?, (1)University of Florida, Ft Walton
Beach, FL, United States, (2)University of Florida, Electrical and Computer Engineering, Gainesville, FL, United
States, (3)Rhombus Power Inc., Moffett Field, CA, United States, (4)University of New Hampshire, Department of
Physics and Astronomy and the Space Science Center, Durham, NH, United States

X-ray and Gamma-ray Emissions from Thunderstorms and Lightning

Joseph R Dwyer, University of New Hampshire, Department of Physics, Space Science Center, Durham, NH,
United States

Process of A Multiple-Stroke Positive Cloud-to-Ground Lightning and Its Trigger Effect to the
Upward Lightning


https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/54400
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843410
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843419
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843426
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/4015
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/11861
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/87268
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/786733
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843460
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/843456
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/500807
https://agu.confex.com/agu/fm19/meetingapp.cgi/Person/70174
https://agu.confex.com/agu/fm19/meetingapp.cgi/Session/76428
https://agu.confex.com/agu/fm19/meetingapp.cgi/Program/2298
https://agu.confex.com/agu/fm19/meetingapp.cgi/Paper/511448
https://agu.confex.com/agu/fm19/meetingapp.cgi/Paper/487036
https://agu.confex.com/agu/fm19/meetingapp.cgi/Paper/510669
https://agu.confex.com/
https://agu.org/Privacy-Policy
https://www.facebook.com/AmericanGeophysicalUnion
https://www.instagram.com/americangeophysicalunion/
https://www.linkedin.com/company/american-geophysical-union/
https://americangeophysicalunion.tumblr.com/
https://twitter.com/theAGU
https://www.youtube.com/user/AGUvideos
mailto:service@agu.org

Shanfeng Yuan', Xiushu Qie?, Rubin Jiang", Dongfang Wang', Zhuling Sun" and Abhay Srivastava’, (1)Key
Laboratory of Middle Atmosphere and Global Environment Observation (LAGEQ), Institute of Atmospheric Physics,
Chinese Academy of Sciences, Beijing, China, (2)Key Laboratory of Middle Atmosphere and Global Environment
Observation (LAGEO), Insititute of Atmospheric Physics, Chinese Academy of Sciences, Beijing, China

Mapping the Impact of Local Terrain on Lightning Ground Attachment Location

Kenneth L Cummins’, William A Brooks? and Ronald L Holle?, (1)University of Arizona, Hydrology and
Atmospheric Science, Tucson, AZ, United States, (2)Vaisala, Tucson, AZ, United States

Ultra-high Speed Video Observations of Intracloud Lightning Flashes

Maribeth Stolzenburg’, Thomas C Marshall?, Sampath Asiri Bandara’, Raymond David Siedlecki I’ and Brian
Hurley?®, (1)University of Mississippi Main Campus, University, MS, United States, (2)Univ Mississippi, University,
MS, United States, (3)University of Mississippi Main Campus, University, United States


https://agu.confex.com/agu/fm19/meetingapp.cgi/Paper/516604
https://agu.confex.com/agu/fm19/meetingapp.cgi/Paper/567996

