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Generation and development of the bidirectional leader process of altitude triggered lightning

PR T 20 140 ms, T 45 A B AROUIF 26 T 1 KA B
0. 167 ms, 176 S AL b %R . B 1 ik 2 1
PRI BB WA L L ST A T ol AT
S 5% BT BRI T 1 000« B T TS TR 4 M
TR

®1 @\, R, HHEHR"
Table 1 lonization energies of nitrogen, oxygen and iron
ML RE/ eV N 6] Fe
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Il 29. 60 35.12 16. 20
I} 47. 44 54. 94 30. 65

PRI P 308 T A W Pl O e AR L T2 K . W] IR L 4y
FRFBEfFEAE, B TRAIVAAR. BHANE, B,
HESFEFAERFLUNL, NI, OL, Ol K. FhE, HEI N
I OIS Fis LR iy il g 0, Hbh — e 2k i Bk
BEw T 30 eV, BN NT517.9 nm ¥ & BEN 30.12 eV; O
I 425.3 nm LAk fBEN 34.23 eV; Ol 419.0 nm ¥k fE
J331.32eV, FIHBTH. A RTHRMWHBERE, LA
F| Fel, Fell , Felll iy s B AR AR T R & . Ay B



%12 )

itk 5 i 4 A 3675

AE, Felll iy i 75 A8 tho AR IA) H 3 38 b — 26980 Kk RE & I 2K
PR EN, 1O, Bt N A O BT 8 —E e mae., 2,
FLRBESE R TR E MR FAEAB. Wik, R
SRR A TR A 0L T s N T i 2 DA S ) R R B AT S 2 KL

-0.501 ms

-0.167 ms

THHE . B A E Z OGRS, I 2 1 0 ms NHUIE )T
bk Bl B i S B R T A B, A Bl I 1O i R
L5 T B (R BRAE B Y 45 T A T B B S 4R
B DN W 308 3 ) O B A 8 I R B T

-0.334 ms

(

0.167 ms

B2 ZHfAREFERKBRETRENRERLE
Fig. 2 Spectra of bidirectional leader process of altitude triggered lightning
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Fig. 3 Spectra of mini-return stroke (a) and the upper (b) and lower (c¢) air portion of upward positive leader channel
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Table 2 Spectral parameters of artificial triggered lightning channel
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Fig. 4 Temperature of mini-return stroke (a) and (b) the upper air portion of upward positive leader channel
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The Spectra Characteristic of Altitude Triggered Lightning Channel
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Abstract Spectra of altitude triggered lightning channel in the range of 400 ~660 nm had been obtained by Slit-less spectro-
graph. The spectra of mini-return stroke and upward positive leader channel were analyzed. The difference of the spectra be-
tween metal and air of the lightning channel was discussed. It is shown that duration of the spectra of metal channel was about
140 ms, while the air portion channel was only 0. 167 ms. The reasons why the metal channel has high brightness and long dura-
tion were given through analyzing the excitation energy and ionization energy of Fe. N, O elements. When the current intensity
is same, there are more excited particles in the metal than in the air channel which leads to trigger lightning channel to generate
more radiation, brighter channel and stronger spectral intensities. And what is more, the duration of the recombination processes
of metal channel was also longer in the subsequent phase of dissipating the plasma channel. Through comparing the spectra
structure and temperature of mini-return stroke and lower and upper air portion of positive leader channel to the natural lightning
in Guangdong, it depicted that the spectra of mini-return stroke channels were mainly composed of transitions between low excit-
ed states of N[ ions, and had N[ 444.7 nm, N[ 517.9 nm., N][ 616.8 nm which were the characteristic lines of the general
intensity natural lightning in Guangdong area. The spectra with high excitation energy in the lower air portion channel of upper
positive leader began to disappear. The spectral with low excitation energy such as H,, Hz, and O] 615.8 nm appeared, and
had spectral structure of the late stage of lightning return stroke. The temperature of the mini-return stroke and lower air portion

upward positive leader channel were 21 000 and 20 000 K, lower than natural lightning temperature.
Keywords Altitude triggered lightning; Metal channel; Air channel; Lightning spectra
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