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Experimental Study on the Plasma Channel Produced by Nanosecond Laser in Air

Song Shuyan Lin Zhaoxiang Sun Fenglou

(College of Electrics and Information Engineering , South-Central University for Nationalities, Wuhan , Hubei 430074, China)

Abstract The length and lifetime of the plasma channel induced by nanosecond laser in air is investigated. The
energy of Nd: YAG laser (pulse energy about 2.1 J) was averaged to a straight line through beam shaping and a 1 m
long plasma channel was formed by laser breakdown. The lifetime of this channel was detected with intensified
charge coupled device (ICCD) and the electric continuity was studied by electrical detecting method. The
experimental results indicate that the continual electric conduction spatial length of nanosecond laser-induced air
plasma channel can reach near 80 cm, with the survival life above 500 ns. The channel total resistance is mainly
constituted of the coupling resistance. These results are helpful for researching the femtosecond laser induced plasma

channel, and also provide experimental evidences for prolonging the decay time and length of laser-induced air
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plasma channel in technical applications.

Key words ultrafast optics; plasmaj; electrical conductivity; laser-induced breakdown air; channel length; channel

lifetime

1 5 5

AT AR e 58 JBE YO 7 25 R 9 A8 i TR RS 1k
IRIEZE NPT IBPNS R &/ e N N &
V22 W) B R M 52 B O S A 9 F) AF 980SR A I A
HOE L R B 4 B 5T T O A BT S 5
EOL SR ST NS S (0 M PN J e L S
G RGBT BRI E R B R S
Py BRI S BT bR R A L b E R A B L OGRS
HUBE 72 F 19 S Hsat 6 408 T 28 Ly R AR O
5B T AE E 1 AR AEX T AR K o s O I AL
P8 A I A8 A3 S A 7 3 IR 1) S e R ) BF
HIFPRAAZ . A4 T RO EIE 8907k

Y% B H5:2007-08-30; Y E 1€ 245 H #8 :2007-11-06

A — B 80 em B9 G P IOE R R SF B TR @ IE .
I IO 22 AR T B, A 2 45 B T ME E R AT TR
IEL Y 368 T4 B R 7 i 14 00

2SI R AR

XoF G A bk e SR EOGTE R A A i i 2R FR TR I
S5 B T A E JEAT T A BEL R R BE R A7 i A I
SEIG Hh g FH Y /& Spectra-Physics 4% ] ) PRO-290
Nd: YAG #otas . Bk b RERE2. 1 ], Bk 5210 ns, T
10 Hz, 3 EOE EAR 2910 mm, 254 HH
TR OGRE R T IRATR R B . R
AN 1 BT 7S < 4 T AR B R B R B CE DG s v L

EEWE . 2% FREEHEAWPT A (BZY06001) FE %K B KRB 54 (50646037) ¥ B i 5,
YEE BN RIBHE1976—) , Lo WL A PRI . 322 5O s £ R B A 5 18 198 58 . E-mail: lin_zhaox@scuec. edu. cn



3 R G RO RS B T RE B Y SR ST 389

HE IG5 55 8 T A T X 5 Ml B R B Y 2R O
XA TR IE B SRR R, &% iE S R
[ (R ri B R &[] R 8T PR B ] i) 3 F il T
S BH R o 75 PR BE BT 75 /Y 8] b i B A U
I A 100 kQAYBR T H BLAI10 kKQAYBAE LR, 7R
e e UECRE FUBH L AR 4G BURAS 5 Uy RS Uy {5 7T
T 0] % 0 F O R T B L PR AR BT ] Y S
BE A B HEH Re B Ry = Rp +R. = (U/U,)10
kQ — 10 kQ — 100 kQ.,
lens

laser C
Wprobe 1 mebr: 2

PAN PAN
oscillograph
U 10 kQ 100 kQ
| 1 1
| I I

DC sample limiting
voltage resistor resistor

B S BN A

Fig. 1 Experimental setup
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Fig. 2 Image of air plasma channel
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Fig. 4 Variation of plasma channel resistance of 3 cm

length with position changes
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