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高原地区云对地闪电首次回击的光谱研究

袁萍1,2;刘欣生1;张义军1;郄秀书1;张广庶1;王怀斌1

1 中国科学院寒区旱区环境与工程研究所，兰州 730000  2 西北师范大学物理与电子工程学院，兰州 

730070

摘要： 用无狭缝光栅摄谱仪，获得了青海西宁地区云对地闪电首次回击过程400～700nm波 长范围的光谱，并

首次在闪电的单次回击光谱中记录到了波长为604.6nm和619.4nm的谱线. 将原子结构的理论应用于闪电光谱的

研究，用多组态Dirac Fock方法，计算了有关光谱线 的 波长、振子强度以及相应的激发态能量等参数，理论与

试验观测资料进行比较分析后发现， 高原地区闪电首次回击光谱的结构及跃迁特性与其他地区有明显的区别，除

NII离子 n =3 的低 激发态产生的跃迁谱线外，激发能量为13～14eV左右的中性NI和OI的跃迁增多，但很难

观测 到OII离子的跃迁谱线. 
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Spectral study on lightning r eturn stroke in plateau area

YUAN Ping 1; 2;LIU Xin Sheng 1;ZHANG Yi Jun 1;QIE Xiu Shu 1; ZHANG Guang Shu
1;WANG Huai Bin 1; 

1 Cold and Arid Regions Environmental and Engineering Research Institute, Chines e Academy 
of Sciences, Lanzhou 730000, China  2 College of Physics and Electronic Engineering, 
Northwest Normal Universi ty, Lanzhou 730070, China 

Abstract: 〓The spectra in the range of 400～700nm for first return strokes of CG lightning 

flashes have been obtained in the Qinghai plateau using a slit less spectrograph, and new 
lines of 604.6nm and 619.4nm are recorded. A pplying the Large scale multi configuration 
Dirac Fock wave functions, we cal culated the paramete rs such as wavelength, oscillator 
strengths and excited energy for the transitio ns related to lightning spectra. The most 
important effects of relativity, corre lation, and relaxation are included in the computational 
model. Comparison of th e calculated results with experimental spectra shows that the spectra 
in plateau area have a distinctive characteristic. Beside the lines of lower excited state with n

=3 in NII ions, transitions of NI and OI are increased，their excited energy is around 13～

14eV, and there are rarely lines from OII ion.
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