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Table 1 Observed lightning spectra compared with calculated wavelength, oscillator strengths and upper excited energies

/nm
Aol Aal &f feV
404 1 404 042 N 2p (3P )4Af Gs —2p (¥°)3d 3F, 1 261 48 26 209
407 5 407 584 0 2p%(3P)3d *Fosy—2p%(3P)3p “D° 7> 4 928 64 28 706
407 420 N 2p(2P° )Af F3 —2p(*P°)3d 3 F, 0 864 34 26 168
419 0 418 979 0 2p2(1D)3d 2Go, —2p2(1 D) 3p 2F 72 521095 3L 319
425 3 425 395 0 2p2('D)4f 2H 1y2—2p2('D)3d %G/, 8 101 92 34 233
425 012 N 2p2('D)3d 2Py —2p2(3P)3p D°y, 0 014 52 14 916
436 9 436 924 0 2p2(3P)3d D3/, —2p2(3P)3p D° 3> 0 408 76 29 062
436 826 01 2p3(4S° )ap 3P, —2p3(48°)353S, 0 006 55 12 359
444 7 444 716 N 2 (2P°)3d "Dy —2p (2P )3p ' P, 1 604 76 23 196
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444 818 0 2p2('D)3d 2 —2p2(1D)3p 2F 33 1 209 13 31 148
463 0 463 077 N 2p(2P°)3p P,—2p (2P°)3s 3P, 1 190 82 21 160
480 3 480 469 N 2p (%°)3d D3 —2p(2P°)3p D5 0 814 33 23 246
486 1 486 132 Hs 4dDs;n—2p P32 0 438 64 12 748
500 5 500 669 N 2p (%P°)3d 3F4 —2p (2P°)3p D3 3 873 50 23 142
500 876 N 2p (2F°)3d 3P, —2p (2P°)3p 38, 1. 346 07 23 415
501 203 N 2p (% )3p 38 —2p(*P)3s 3P 0 230 24 20 940
5179 517 952 N 22p2(*P)3d > Fs —22p2(*P)3p °If 4 4 726 51 30 139
517 931 N 22p2(*P)3d 3 Dy—2s2p2(*P)3p P 3 139 84 30 373
520 650 0 2p2(3P)3d Py2—2p%(*P)3p 2P 3, 0 540 19 28 942
568 0 568 117 N 20 (2P )3p 3D3—2p (P )3s3 P, 1. 683 68 20 665
594 2 594 318 N 2p(2P°)3d D3 —2p (2P )3p 3P, 2 028 81 23 246
Table 2 Identification for some lines in previous works
/ nm
407 3 ? N 2p(2P° ) 4f 3F—2p (%P°)3d F Reference[ 3]
420 1 ? Ar 3s23p5(2P° y,)5p 2[5/2] —3s23p3(W3/2) 4s Y 3/2]° Reference[ 3]
425 4 N 2p23p ‘D —2p23s 4P Reference] 1, 2, 6]
436 8 0 2p3(4S° ) 4p 3P —2p3(45°)3s 38 Reference[ 1, 3]
Table 3 Calculated transition properties of Arl lines
/nm gf /eV
419 037 Ar 3523p S (2P 3/2) 5p Y 1/2] —3523p5(2F 30 ) 4s Y 3/2f 0 003 56 14 506
420 064 Ar 3823p (2P ya)5p 2[5/2] —3s23p (% y2)4s Y 3/2)° 0 016 82 14 499
0 >
400~ 600 nm : Texas A & M University Orville

s 419.0 425 3 nm R E ,
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The Spectral Properties of an Intense Lightning Return Stroke
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Abstract T he spectrum in the range of 400-600 nm from the first return stroke of an intense cloud te-ground lightning flash was

obtained by a slitfree spectrograph. Applying the atomic structure theory to the research work on lightning spectra, the

wavelengths, oscillator strengths and excitation energies of upper levels were calculated for the transitions of related lightning

spectrum. Multt configuration Dirae-Fock method was employed in the calculation. From theresults, re-identifications were car

ried out for the lines of 419 0 and 425. 3 nm. It was found by spectral analysis combined with corresponding electrical informa-

tion finds that the spectrum characteristic is closely related to the intensity of lightning discharge, as during an intense lightning

return stroke the lines of O with high excitation energies are enhanced.
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