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Study of Irradiance F luctuations for Laser Beam P ropagation
in A tn osphere

Jing Xu WuYi Hou Zaihong Qin Laian Lu Qian
(Key Laboratory of Atm ospheric Can position and Optical Radiation, Anhui In stitute of Optics and
FineM echan ics Chinese Acaden y of Sciences, Hefei, Anhui 230031, China)

Abstract Property of intensity fluctuation over different receiving aperture for collim ated beam propagation in
atm osphere 5 got by experimentalmethod Using nomalized variance of intensity fluctuation and aperture
averaging factor the property of intensity fluctuation over different receiving aperture is descrbed and the
probability distrbution of nomalized variance of intensity fluictuation measured w ith different aperture sizes
under different atm osphere conditions is compared Experinental results show that while turbulent level
becanes larger, the receiving area corresponding to aperture averaging effect appears obviously becanes
snaller The probability distrbution corresponding different receiving area can be represented by Log-Gauss
distrbution Skewness kurtosis and the feature of Gauss fitted data calcubhted under experim ental conditions
are compared The sin ilarities and differences betveen the relative intensity fluctuation variance probability
distrbution of the continuouswave laser and one of pulsed laser are also compared

Keywords atmospheric optics horizontal propagation; varince of intensity fluctuation density; probability
distrbutionn pulsed laser

[4 5]
[1~ 3]
’ L6l
2010-01-04 : 2010-04-02
863
(1982—), , , Email xjing@ mail ustc edu cn
(1960—), , )

E-mailwy@ abf. ac cn



11

3111

[7~ 11]

1 km
I6I:
- ay
= (1)
o B
=5 (2)
B B
(D )
(JLA L )y )
[10]
&) = Harcco{ ]
P
90 [ e o
D ,Ci(P
TIo > m
Ci(P) = 16 1<J.¢,l K ) K _;{(Kp) x
oK (L- z]
sm|: o ]dz (4)

d)n (K) 3L i -I)
0 Ko ogowv
b, (K) =0 033CK """ (5)
CZ
o L
Ci(P) = (0 033)167k°C, 1{‘“& j:(Kp) x
0 0
2
P=0 Ci(0) =1 23k7/6L“/6C Ci(P)
Ci(0) Cn
[ 9]
r0<< m D)

Ci(P) = exi{ _ [2;? 5/] v

JN

l[ 2
06
4 4

’"ﬂ [b(P)+ b ()] (7)
b (P)

ey - fraf 0]
bz (p) = 2
=0

Ci(0) = 1+ 1 22{

krg] 13
4 411)
C](p) CI(O) )

o rn > m

bi(P)

(8)

(9)

(10)

T()<<

[12]

500 Hz
1998 Vs

1 km
10 m,



3112

Q 356 m, B
Q 126 m ,
500 Hz 1998 Mg e
16. 4 s s
[13]
532 m
2 3W; 25W, 90% , ,
500H z 20 ns Io
ANENEAN . x @
CD e\
2 UL
 —— _/ reflector B reflector A
transmitter telescope
rgggl:stsr reflector C \J
computer stepper pulse
motor laser
atmosphere

beacon

computer

CCD

receiver telescope

1 (a) 1 km ; (b

Fig 1 Schane of expermental systen. ( a) neargwound 1 km am osphere propagation systen;

coherence length m easurem ent system

32 JN.=23 an,
JN

I m

)

continuous

laser

(b) amospheric

10,

< 10° t Py
S
Q
3!
&
°0
g
&
—
4
<
’ 010!
; 0—7,=3.2 cm,r=0.75 mm continuous-waveéJaser
h o —o cm,r=0.75 mm pulsed laser \
a —oa—7 =5.0 cm,r=0.78 mm continuous-wave I%’gr
v—7,=5.7 cm,r=0.78 mm pulsed laser }
[}
, 10! 10° 10
Receving radius » /mm
2 ® a7
Fig 2 Recewi erture corresponding ® = Q 7
41

under differen t tutbu knce level

1000 m, 532 m

D«



11

3113

1
2
Table 1 Aperture averaging factor® vemsus recewving

aperture r under d ifferent tutbulence level

ro/an  Receiving aperture /mm

Con tinuousw ave hser 3 2 32 .
Pulsed hser 36 34 ’
Con tinuousw ave hser 3 0 4 6
Pulsed hser 57 36 42
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