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SPECTRAL STUDY ONLIGHTNING RETURN STROKE IN PLATEAU AREA

YUAN Ang''? LIU XimSheng  ZHANG Yi-Jun™ QIE XirShu'  ZHANG Quang Shu'  WANG Huai-Bin'
1 Cdd and Arid Regions Emvironmental and Enginering Research Ingtitute , Chinese Academy o Sciences, Larzhou 730000, China
2 Cdlege d Physics and Hectronic Engineering, Northwest Normal University , Lanzhou 730070, China

Abgract The gectrain the range of 400 700nm for fird return srokes of CG lightning flashes have been
obtained in the Qingha plateau usng a dit-less gectrograph , and new lines of 604. 6nm and 619. 4nm are
recorded. Applying the Large- scale multi-corfiguration Dirac- Fock wave functions, we calculated the parame-
ters such as wavelength , oscillator srengths and excited energy for the trandtions related to lightning goectra.
The nog important dfects of relativity , correation, and relaxation are included in the computational nodd .
Gonparion of the cdculated results with experimental ectra shows that the ectra in plateau area have a
didinctive characterigic. Bedde the linesdof lower excited gate with n=3 in NIl ions, trandtions of NI and
Ol are increased ,their excited energy is around 13 14eV , and there are rardly linesfrom Oll ion.
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Table 1 Observed lightning spectra compared with calculated waveength, ocillator srengths o and upper excited ener gies

A ops/MM A @ /rm d leV
500.5 500. 669 NIl 2p(?P) 3d 3Fs2p(?P) 3p °Ds 3.87350 23.142
500. 876 NIl 2p(?P) 3d3Pr2p(?P) 3p 3 1.34607 23.415
568.0 568. 117 NIl 2p(?P) 3p *Ds2p(?P) 3s°P, 1.68368 20.665
571.0 571.069 NIl 2p(®P) 3p °D-2p(®P) 3s°P; 0.30658 20.653
648.2 648. 209 NIl 20(3P) 3p 'P-2p(3P) 3stP; 0.57156 20.409
648. 429 NI 2p2(3P) 4d *Fy-2p2(°P) 3p “D°sp 0.21045 13.668
656. 3 656. 286 H 3d 2Dg-2p Py 2.50591 12.088
463.0 463.077 NIl 2p(?P) 3p °Pr2p(?P) 3s°P, 1.19082 21.160
517.9 517.952 NIl 292p%(*P) 3d SFs-22p2(“P) 3p °D° 4.72651 30.139
517.931 NIl 22p2(*P) 3d °Ds-22p% (“P) 3p °P; 3.13984 30.373
594.2 594.318 NIl 2p(3P) 3dDx2p(?P) 3p P, 2.02881 23.246
600.8 600. 838 NI 2p2(3P) 4d %P3-2p2(°P) 3p %Sy 0.07682 13.665
616.8 616.798 NIl 2p(?P) 4p *Ds2p(?P) 3d °F, 1.05893 25.151
480.3 480. 469 NIl 2p(?P) 3d°Ds2p(?P) 3p °Ds 0.81433 23.246
533.0 533.071 o 2p(*s) 5d D°,2p°(*S) 3p °P; 0.10785 13.066
532. 856 NI 282207 (3P) 4p “D°7-22p* *Pspp 0.00701 13.250
543.6 543. 627 o 2p°(*S) 65°S,20°(*S) 3p 5P, 0.03978 13.021
604.6 604. 640 o 2p°(*S) 65°31-20°(*S) 3p °R, 0.02913 13.039
619.4 619. 428 NI 20°(’P) 5d *D3-2p (*P) 3p *D°3p 0.00281 14.001
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Fig.!1 Spectrum for first return strokes of CG lightning happened at 2002-08-15 19:24:16 {wavelength in nm)
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Fig.2 Spectrum for first return strokes of CG lightning happened at 2002-08-15 19:31:12
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