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Fig.1. Original spectrum of lightning.
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Fig.2. Spectral diagram of six sampling points.
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Table 1. Temperature of six sampling points estimated by different spectral line groups (unit: K).

L 1 2 3 4 5 6 FI1E
NII 43680 42850 43250 44410 42980 42440 43270
NI 18600 17640 17170 16710 17300 18990 17660
ol 17520 17130 18190 17690 17200 18220 17730
NIIAINI 24800 25110 24780 24710 24530 24670 24770
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Diagnose the lightning return stroke channel

temperature according to different band spectrum®

Liu Guo-Rong'" Zhu Wei-Jun® Chu Run-Tong* Wang Wei' Yuan Ping® An Ting-Ting?
Wan Rui-Bin?  Sun Dui-Xiong? Ma Yun-Yun® Guo Zhi-Yan?
1. Department of Physics, Lanzhou University of Technology, Lanzhou 730050, China
2. Key Laboratory of Atomic and Molecular Physics and Functional Materials of Gansu Province,
College of Physics and Electronic Engineering, Northwest Normal University, Lanzhou, Gansu 730070,
China
3. School of Electronic and Information Engineering, Lanzhou City University, Lanzhou, Gansu 730070,
China

Abstract

The spectral data of a lightning discharge process were captured by a
high-speed slit-less grating spectrograph. Based on the plasma spectrum
theory, the lightning return stroke channel temperature is estimated
according to the spectral information of the different bands. The results
show that the average temperatures of the lightning return stroke channel
estimated by the Boltzmann plot method are 43270K, 17660K and 17730K,
respectively, when the spectral line group of the single ionized nitrogen
atom (NII), neutral oxygen atom (Ol) and neutral nitrogen atom (NI) are
selected respectively. The average temperature of the lightning return

stroke channel is 24770K, which is estimated based on the Saha-Boltzmann
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plot method by using NII and NI spectral line groups. Based on the
lightning channel corona sheath model and the spectral radiation theory, it
can be inferred that the temperature obtained by using only NII spectral
line group should be the temperature of the lightning return stroke channel
core, and the temperature obtained by using only NI or Ol spectral line
group should be the temperature of the corona sheath around the lightning
return stroke channel core. Using both NII and NI spectral line groups, the
temperature obtained should be the average temperature of the entire
channel section (including the channel core and corona sheath) during the

exposure time.

Keywords: spectral diagnosis; lightning return stroke channel temperature; Boltzmann plot method;

Saha-Boltzmann plot method
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