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Study on regular distribution of bright points with 3CCD irradiated by laser

JIANG Tian ,CHENG Xiang-ai
(College of Optic-Electric Science and Engineering, National University of Defense Technology , Changsha 410073, China)

Abstract: Besides main specula and diffraction spots, in order to prove bright points distributing regularly adjacent to main
facular with 3CCD irradiated by laser,it was explained by the theory of Fourier optics and simulated numerically. The results of
numerical simulation agree approximately with the experimental observation. It is found that the bright points distributed regularly

adjacent to main facular is spectral distribution on the focal plane of the array of lens when the laser irradiates a hexagonal

aperture , rather than what is induced by stray light.
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Fig. 1 Experimental apparatus schematic diagram
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Fig.2 Phenomenon of experiment
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Fig.3  Fourier transform of the optical path diagram
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Fig.4 The image of Fraunhofer diffraction
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Fig.5 Gray image of the experimental phenomenon

4 %

SRS BB BT, U5 U 6 AR
AR/ LI s B ) 1 B B A0 A o 2 LA TR

(T#HE213 1)



3B F2H

SRS TIN5 15 By O A A 3% T e AT 7

213

Bob s (4) P45 89 590 4 R I $ i Ak BRBK F 45 1) 9 50 3%
WE{E , SRAF R IR T 2R LI AR A B .
M B LRI AR A, BRI AR R R,
TNASRE B BOK DR 55 7 TR SR A5 5 SE AP AR

(1]

(2]

(31

(4]

(5]

(6]

2 % X W

ZHAO X F. Liquid surface wave and its optical measurement method
[J]. Journal of Yulin College,2007,17(2) :34-36(in Chinese).
WEISBUCH G, GARRBAY F. Light scattering by surface tension
Amer J Phys, 1979, 47(4) ; 355-356.

BEHROOZI F,PERKINS A. Direct measurement of the dispersion re-
lation of capillary waves hy laser interferometry [ J]. Amer J Phys,
2006,74(11) :957-961.

BARIK T K,ANUSHREE A,KAR S. A simple experiment on diffrac-
tion of light by interfering liquid surface waves[ J]. Amer J Phys,
2005,73(8) :725-729.

SAKAL K,CHOIP K,TANAKA H,et al. A new light scattering tech-
nique for a wide-band ripplon spectroscopy at the MHz region [ J].
Rev Scien Instrum,1991,62(5) :1192-1195.

MIAO R C, YANG Z L. Physical properties of liquid surfacewave and

waves[ ) ].

(7]

(9]

[10]

[11]

[12]

(13]

its optical effect [ J]. Acta Physica Sinica, 1996,46 (9) :1521-1525
(in Chinese).
MIAO R C ,YANG Z L, ZHU J T, et al. Visualization of low-frequen-
cy liquid surface acoustic waves by means of opticaldiffraction [J]. A
P L,2000,80(17) -3033-3035.
LUO D B,MIAO R C,LIU X L,et al. Study on diffraction and damp-
ing characteristics of low frequency liquid surface waves[J]. Laser
Technology ,2007,31(6) :584-586 (in Chinese).
Ql J X, MIAO R C,DONG J. Measurement of damping conslant of
liquid surface wave at low frequency[ J]. Laser Technology,2008,32
(5) :496-498 (in Chinese).
BARTER J D, LEE P H Y. Real-timewaveamplitude spectrum analyzer
for air-liquid interfaces [J]. A P L,1994, 64(15) ; 1896-1898.
BARTER J D, LEE P H Y. lmaging surface-wave analyzer for liquid
surfaces [ J]. Appl Opt,1997, 36(12) : 2630-2635.
MIAO R C, ZHAO X F, SH1 J. Measurement of low-frequency sur-
face acoustic wave on liquid surface by means of laser interference
[J]. Laser Technology,2004,31(6) ;752-756 (in Chinese) .
MIAO R C, SH1 J , ZHAO X F. Determination of the atlenuation
cofficient of surfoce acoustic[ J]. Acta Photonica Sinica, 2005, 34
(3) :382-385(in Chinese).

(E4E% 169 1)

MHETR/ DTSRI R 2040, IR G g B Rl o IR &
M. B 3CCD MR, U LR HETEAE AW
i ARG E PP .

(1]

(2]

(3]

[4]

$ % X W

LIU Z J,LU Q Sh,JIANG Zh P et al. Study on damage effect in CCD
detectors irradiated locally by laser [ J]. Laser Technology,1994, 18
(6) :228-230(in Chinese).

WANG J Q,LUO B Q,FANG Zh Y, et al. Study on laser heam combi-
nation by means of isosceles triangle phase grating [ J]. Laser Tech-
nology ,2007,31(6) :561-564 (in Chinese).

NI X W,LU J,HE A Zh. Measurement of laser damaging thresholds of
CCD devices [ J]. Laser Technology,1994,18 (3) :153-156 (in Chi-
nese) .

ZHONG H R,LU Q Sh,LU Z ], et al. Review on the laser-induced
damage mechanism of CCD detector [ J]. High Power Laser and Parti-

[5]

(6]

(7]

(8]

(9]

[10]

cle Beams,1998 ,10(4) :537-542(in Chinese).
SUN Y Q,CHENG X A, WANG F. Method of quality evaluation aimed
at laser-disturbing image [ J]. Infrared and Laser Engineering,2007,
36(5) :659-662(in Chinese). ’
ZHANG Zh,CHEN X A, JIANG Zh F. Excessive saturation effect of
visible light CCD [ J]. High Power Laser and Particle Beams 2008 ,20
(6) :917-920(in Chinese).
GUO Sh F,CHENG X A,BO X Q,et al. Failure of array CCD irradia-
ted by high-repetitive femto-second laser [ J]. High Power Laser and
Particle Beams,2007,19(11) :1783-1786(in Chinese).
LI F M, NIXON O, NATHAN A. Degradation behavior and damage
mechanisms of CCD image sensor with deep-UV laser radiation [J].
IEEE Transactions on Electron Devices,2004 ,51(12) ;2229-2236.
TIAN Y X. Fourier transformation and its application in Fraunhofor
diffraction by circular aperture [ J]. Journal of Xi’an University of Sci-
ence and Technology ,2005,25(1) :106-113( in Chinese).
BORN M, WOLF E. Principles of optics [ M ]. Beijing: Publishing
House of Electronics Industry,2006 :371-380( in Chinese).



