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Fig.1 Schematic illustration of hot image formation
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Fig.4 Influence of initial temporal chirp on peak intensity (a) and contrast of the pulse (b)

peak intensity

4

L

[

4 7,=59fs
b ===7,=40fs

|

TTTTTTTTTY

nonlinear slab

TTTTTTTT T

Fg.5

Influence of initial pul se duration on peak intensty (a) and contrast of the pulse (b)

5

0 05 1.0

1.5 20 25 3.0

beam path/m

(@)

contrast

(a)

30

25

20

(=]

(b)
SAREEEESEE LSS ey ne ey e
F——r,=59fs 3
[---7,=40fs ]
:_ ----- 7,=30fs _
[ nonlinear slab 3
: } .
S e | e PR PR PR S
0 05 10 1.5 20 25 30

beam path/m

(b)



1478 19

[1] HuntJ T, Manes K R, Renard P A. imagingsfrom obscurations[J]. Appl Opt, 1993, 32:5973-5982.

[2] Williams W H, Manes KR, HuntJ T, et a. Modeling of self-focus ng experiments by beam propagation codes[ R]. Livermore CA : Law-
rence Livermore National Laboratory, 1996.

[3] Widmayer C C, Milam D, DeSzoeke S P. Nonlinear formation of holographic images of obscurationsin laser beams[J]. Appl Opt, 1997,
36:9342-9347.

[4] Widmayer C C, Nickds M R, Milam D. Nonlinear holographic imaging of phase errors[J]. Appl Opt, 1998, 37(21) :4801-4805.
XieL P,Jing F, Zhao J L , et a. Nonlinear hot-image formation of an intense laser beam in media with gain and loss[J]. Opt Commun,
2004, 236:343-348.

[6] , , ;. “ d [3]. , 2004, 53:21752179. (XieL P, ZhaoJ L, SuJ Q, et a.
Theoretical analys's of imaging effect from phase scatterer. Acta Physica Sinica, 2004, 53(7) :2175-2179)

[7] XieL P, ZhaoJ L ,Jing F. Secondorder imaging from a scatterer in high-power laser systems[J]. Appl Opt, 2005, 44:2553-2557.

[8] ) , A\J! “ ” [31. , 2004, 16:571-574. (XieL P, SuJ Q,Jing F, et a.
Nonlinear hot holographic image in high power solid state laser systems. High Power Laser and Particle Beams, 2004, 16:571-574)
[9] . [D]. : , 2001. (Wen S C. Research on sdlf-focusing of in-
tense laser beams. Shanghai : Shangha Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, 2001)
[10] ) , . [J91. , 2003, 52(7) :1640-1644. (Wen SC, QianL J, Fan D
Y. A study on multiple filamentation of locally modulated laser beams. Acta Physica Sinica, 2003, 52(7) :1640-1644)
[11] , ) ( ) [31. , 2000, 49:1282-1286. (Wen SC, Fan D Y.
Theory of small-scale sdf-focusing of intense laser beamsin media with gain and loss. Acta Physica Sinica, 2000, 49:1282-1286)
[12] , . B [3]. , 2001, 21:1331-1335. (Wen SC, Fan D Y. Flamentation of in-

tense laser beam in high power laser and the B integral. Acta Optica Sinica, 2001, 21:1331-1335)

[13] Bespadov V I, Taanov V I. Flamentary structure of light beamsin nonlinear liquids[J]. JETP Lett, 1966, 3:307-310.

[14] ) ) .. [J]. , 2006, 18(11) :1850-1854. (Liu H J, Jing
F, Zuo YL, et d. Nonlinear propagation of localized wavefront deformation in high-power laser facility. High Power L aser and Particle
Beams, 2006 , 18(11) :1850-1854)

[15] You KM, Wen SC, FanD Y. Sudy on modulation property of broadband laser propagation in free space[J]. ActaOptica Sinica, 2006,
26:965-970.

[16] LiouL W, Cao XD, McKintsrie CJ, et a. Satiotempora instabilitiesin digpersve nonlinear media[J]. Phys Rev A, 1992, 46:4202-
4208.

Suppression of nonlinear imaging in high-power laser by pulse bandwidth

HU Yong-hua', WANG Youwen', WEN Shuang-chun', ZHUO Hui', FU Xi-quan', FAN Dianyuan'?
(1. School of Computer and Communication, Hunan University, Changsha 410082, China;
2. Shanghai Institute of Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China)

Abstract : The formation of hot image in a broadband laser system is numerically studied. It isfound that in a broadband sys
tem the hot image is, though the same in location, well restrained by the bandwidth and has a peak intensity much smaller when
compared to that in a narrowband system. In addition, the quantitative description for the influences of bandwidth on the hot im-
age and on the uniformity of the beam is presented by modifying the chirp and tempora width of pulse. The results show that the
intensty of the hot image and the corresponding contrast are inversely proportiona to the chirp and proportional to the temporal
width of the incident pulse, indicating that a bandwidth can suppress the formation of a hot image and improve the uniformity.
The physical reasonsfor such a suppressing effect are also discussed.
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