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Fig.1 Layout of experimental system

A1l TRAREFRAE

= R H R :2004-09-30; #17T B 28 :2005-01-04
ESTMA:EX S HMTWARSRE, PEMERAETREY RIS 2.0 R R
ST -NBEAI—), B, B+, TENEEOC LSBT, 88 1125 {44 2 % ; E-mail, luckyjgliu@163. com,


http://www.cqvip.com

D000 http://iwww.cqvip.com|

322 ® O™ X 5 wm F R 17 %

2 HELEREXTRERPIXLLSHH

FIF 4 il s 7R R 0 B AR S TR I 0 A 015 4 4 T T Ab 4 B D6 6 B A9 DR R 43 A R AE AT T RE A AR .
B RS K 256 X256, B ST FLAZRLMMEEIEE S 0.01 m, HEHCH 40; TEFRANRESHE LR ARESH
— B, BE S B N 632, 8 nm, IEBE A Z S LA R 0.6 m, K FPAERER N 1 km,
2.1 BEABHORESE

ME 2 IR REEERRARSEFRETHAEIAN— BT, A FERE, B 205 H T HERH
EVTHLZSERHAN B 2b)BELR AT HREEYN —EERCER B 20O RLRUMLER. AL
HWRHER, ERIERUPCRSHEHTEEF =47 cm) F, BREICHT £V @A K 8B EL BB R — R F1/D
S, FAEE EADLRBR S AR,

(a) the Airy spot (b) the numerical result (¢) the experimental result
Fig. 2 Airy spot, numerical result and experimental result of a short-exposure image with ro=4.7 cm
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Fig. 3 Probability density and probability of the broken spot size
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Fig. 4 Expected value of broken spot radius vs ro and distance L
B4 BERARSHLGAHPBHAMISHTREREHIENNEL
2.2 ARBUARHXBERSE

KRBT LETF M OL. E—-ETRARAZBROENMEREREME. B 5@ .B s FHIRK
BERAFRERENSEEBEZERILENEL. B, BEARE XD =E/S, X+ SEREH.Es 25
BOEEGT S BHRANHEDIR, ORRRESGEHE [ RARSHTEE o A5 4 em HEERFENH
BEER.

A 5C) AT, S LR B /NG, B T AT RN A B, A OB IR R R B K, BE B R ILE S
i OERERMIFEREZELGER. X RH TFLENFRBEMAE. EHE SMOFTLUE R, HHNBFREK
LBRATEERERH, ERI AR ERMF ERIL AR KRR T M WS RS ERAENT
ZERHAN , HECREERILE OB /B RERE . X ERR b TERALRED BRARAEERE
RIBR, FHBENMERIANENEX U ERFERMEX TR, SHRMBERARAETRERER
B . B B R Y LR R K.

0.9 T —T— T T T ™—r—T—
O.SJ . () r,=5.4cm 1.00 (b)“‘h ur,=4.0cm
N \- 090' A 4 N e r,=4.7cm
v 0.7} \ . A 4 ry=5.4cm ]
~ =
= ]
.g 0.6 \\‘ :.. 0.80 .~. . -
< B . b [
£ 03 .- L 070 ®e A ]
T 0.4 ‘. ] .
E . 0.60 o 4
< 0.34 ] LI
o - [ as . a
- ] 0.504 - e 4
0.2 . ] L] ¢
0. ll I 0.40 e
s { -
o . - - 0.30 :
0 2 4 6 8 10 0 1 2 3 4 5 6 7 8 9
r/Ta rira

Fig. 5 Standard deviation and average intensity in the focal plane vs receive aperture
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Fig. 6 Probability density and probability of average value intensity in the diffraction limit on the focal plane
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Statistical properties of short-exposure images
with strong turbulent effects

LIU Jian-guo, HUANG Yin-bo, WANG Ying-jian
(Center for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics ,
Chinese Academy of Sciences, P.O. Box 1125, Hefei 230031, China)

Abstract: Numerical simulation was used to quantitatively analyze the statistical properties of short-exposure images with
strong turbulent effects. Moreover, we compared the numerical results with the experimental results. The analytic results show
that the short-exposure images break into some small spots with strong turbulent effects. For example, the coherence length of at-
mosphere is equal to 4. 7 cm. In addition, the equivalent scale of these broken spots is comparable with the Airy spot. Moreover,

when the receive aperture is equal to the dimension of Airy spot. the received average intensity on the axis is the largest.
Key words: Laser propagation; Turbulent atmosphere;

Broken spot; Airy spot
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