54 7 2005 7 Vol.54 No.7 July 2005
1000-3290/2005/54 07 /3247-04 ACTA PHYSICA SINICA (©2005 Chin. Phys. Soc.

100080
2004 10 26 2004 11 19

PACC 5250] 4262

500MHz 2 x 10™*T/s

1.
1—4 56
78

10ns

MEDUSA

910 . 2
1 . 15mJ
50fs 2m
100pm Im
10
Smm
2 30fs
301fs
5—Tns



3248

54
10ns
3. Tikhonov
10 15ns. S w
R w T w
Rw *Tw =85 w 1
ns.
S w
T w
10mJ 80m]J
Tikhonov
1
0
Tikhonov
“ "M T S =0 R*T S +
a2 T . 0
a T .
1 : " m
minM* T S p R*xT 8 =R
* T =S| =0.T w M
minM* T° §° Tikhonov
QT lrl*. M
T w
1 RR+d T =RS
IRT -8 || =0.
@ 0
: : : : T IRT -S| -0<e
0.6
3 0.4
il 3 b
E 0.2
0.0
L R S — Tns
=300 =270 -240 -210 -180 -150
B f|] /ns
10 15ns
2 30fs Tns

Medusa



3249

b . Medusa

7
3¢ 10
15ns 100ns
10ns
Medusa
Medusa
10ns
12
Gauss £
S~
Ips 1077 =
ES
#®
10ns
.Medusa
10ns . 3 3 Medusa #2 FPHH T3 ]
® 10 | ]
ﬁa v’ g
5 ° N © ]
0 A Al L 1 A A
140 160 180 200 220 240
I 1) /ns
3



3250

54

Tikhonov

Nibbering E T J Curley P E  Grillon G Prade BS Franco M A

Bowden C M 2003 Phys. Rev. Lett. 89 143901

Salin F and Mysyrowicz A 1996 Opt. Lett. 21 62 8 Yang H Zhang ] Zhang ] Zhao LZ Li Y] TengH Li YT

Kosareva O G Kandidov V P Brodeur A and Chin S L 1997 Opt . WangZH ChenZ L WeiZY Ma]JX YuW and Sheng Z M
Lett . 22 1332 2003 Phys. Rev. E 67 015401 R

Golub 11990 Opt. Lett . 15 305 9 Yang H et al 2002 Phys. Rev. E 66 016406

Luther G G Newell A C Moloney J V and Wright E M 1994 Opt . 10 Rodeguerz M et al 2002 Opt. Lett. 27 772

Lett . 19 789 11 Tikhonov A M and Arsenin V A 1977 Solutions of Ill-posed Problems
Rairoux P et al 2000 Appl. Phys. B 71 573 Washington Winston & Sons pl81

Yang H et al 2005 Opt. Lett. 30 534 12 Tzortzakis S Franco M A Andre Y B Chiron A Lamouroux B

Akozbek N lwasaki A Becker A Scalora M Chin S L and

Prade B S and Mysyrowicz A 1999 Phys. Rev. E 60 R3505

The measurement and analysis of the prolonged lifetime of
the plasma channel formed by short pulse laser in air

Dong Quan-Li  Yan Fei Zhang Jie

Laboratory of Optical Physics  Institute of Physics

Jin Zhan  Yang Hui
Li Yu-Tong Wei Zhi-Yi

Hao Zuo-Qiang  Chen Zheng-Lin

Sheng Zheng-Ming

Chinese Academy of Sciences

Beijing 100080  China

Received 26 October 2004  revised manuscript received 19 November 2004

Abstract

The Tikhonov regularization method is applied to analyze the lifetime of the plasma channel produced by femtosecond laser

pulses propagating in air. Experiments show that by using double laser pulses separated by several nanoseconds the lifetime of

the plasma channel can be prolonged by 5 times that of only using one laser pulse.
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