X F oE #
ACTA PHOTONICA SINICA

KA TR BOEE R RGERI RN

TR 25K

Vol. 34 No. 12
December 2005

%34 B 12
2005 4 12 A

#EHE RUE¥ET ITRE T H
(R ERETEREMEF.L B R 210093)

B E MOV BAEXRARABDTHERIBEEL , BRAETHRLCRA REBIRARA
JRGAZRRAE, TR THAZTAARIBTHRBREAUARRERA; R FH G RALH AT
ROXBRRAPAARBEGRRA SRAN EABRREAT . A TRAARSEH 0 ATHZ
R ABREKBDTFO7;MERABE C 49X, BAEEMEE, RARKEKGBRARTER
TARMBIKAR %RDE,

XBIEA MEAEERARARELK;RGE

hESES TN 4 XHKFRIRE A

0 51§

WO T KRS AR & 5 RS P R RO &
HEMIE MR, P2 A R S IR MR B R (78
ST 9 O B DI SR BN L G BE RO BT K A AL . B4,
B A P AR FE TR 22 1 VR BE U8, 244 90 O3 5 2 i
PR 6 B AR B AR R AE BT ) FO S ) B AR RIS
BLERMR 74 HIR AR RS i AR 0 R U R
BB R A BT SRS . H IR RS EOE
BERKEEN Y RDAEREFXERN R A
BB, FIAEX FEMT REBRFRALR N
WO~ 4347 K SRR AR A B0 L R RS O
WA, CRE RS E R T R ER S
B, A e e TR AR R X R SR % R W
BB BE R % W, 2430 B i RS W 48
B 9 R R 38 B R AR L R X R G 1R A AR R

1 38 AR

3 A B 240 TR B L LR K
B B AR A & 5 M IR & B X
FRS I | AOT BB A O L WS R 8 L B R B
WRBRKBNIE . EROCERE R G, KK
DRI 31 2 S O S0 58 0 50 o 0 B L 9K
% FEANREMGAHEM . BOBER TR
feiat, B A R ¢ (o0 B— R, R I
FHED

VZW(ryt)_
KDOBBRITE R

ﬁ aZW(r’t) —
2

c at 0 @

TEFERAAREREBRERER AT THEASAH
4 k& 4 (200502041) ¥ By

** Tel ;025 83593302
M A% B 42004~ 12~ 07

Email : xpzhang@nju. edu. ¢cn

T(r,t)=A(r)exp Lip(r) Jexp [—iwt]=
Ay(rexp [y+ip(r)Jexp [—iwt] (2)
AP AOREARAN AR RIE, A RRR
AT BB IRE » o () R TR MAFTE B B B MR A,

o RIS Sk y=In 1 (RS 3| AR

Bow Rk, B B R ERR, M EOLERR A

I(r,t)zln[ AP 2=21n A()
Io Ao (7‘) Ao(r)

BRERMBOOLRAFER, FRBRETH
Hegs, Ol FRUBRTSIRMRER .
RO RER KT EEN, BT RN MO FLE,
818 ) B B0 PR W R A 28 4k, T LU 3 IA 9 R 7R JR
HHRBES LBMT — M RFE .

i 2 (3) 7] L& B35 B X s 4k

In

=2x 3

1 Krat) o A o AcMD+A () _
I, Ao (r) Ao(r)
2ln(1+¢) 4)

el A, () RS I = () BB 5 55

BIRIEZ L . 2 e fR/NAE, T LU A R
x=In(1+e)=ve (5
NFHRFEBOLERERE, RERNEZAES

B, BRG]

BER= %[erfc(

Q
— 6
ﬁ)] 6

Aok Qi T, A 1o R AL 1 RTECH O 6

W W58 i, F 2o XTRHCAFE 1 A EC4E O Ab el MRS 5
R TR .

BB A O XA B YE3& R OCEP I,=0) , X HS
B QuERRH

- I _ (Aﬁ(r)
iatio Al

1 1

(e?) (X2>

y=

Q)



124 MERRE . KWMBABOGERERENE W 1851

LHRBS . EFHERK (01<<0. 3), IR IE
B R GETH IR A TE 25 43 A » % 3048 51 58 B B R AR 4
BRAIE 2543 7, BRBOE A 5 N MR 2 X BOE &4 7
B BRI y RABER (), FER & WIES
Gy, WX EOER M E R 2¢y) , £ R of (B IE
o . HPBCRERR T 25 BiREER 7
EHRERN

ot 1 =40’ (8

Tartaskii i ] Rytov B X Ot @E S KK B
MEEBOERER, L BRINIRAHE THICER, £5
BARFAT 5 1R 5 e A 248 K S5 5 B B o B
& 5 2

a2 =0,31C%k 75 L1V/8

o2=0.124C%7°L1/*
B (8).(9).(10) AT 7|

oh =40, =1.24C3k° LY (EHEFE) QD

oh1=40:=0.496Ck"° L (REH) 12)
A CL BRSNGWTH R B, R F AR

BoA= TSR L RARER . RSN

Ap00) BRI C2>2.5X 1078, S C2<<6.4 X
1077, B B IR R6. 4 X 1077 <2 <C2, 5X 1070,
ELRBOCEB RS P, W E 2% HRAEO
SN FEEEE G YR mE kAR, 6 TFE
b3
(x*)=0,=0.31Clk" L (13)
R RRBRAGREROEXR

BER = %[erfc(

CEmEE) (9
(BR T 3D (10)

4
) =
'\/—Z-alzn I :l

( 4
V2 X1, 24CiR7/FL1/8
EFEREGT, RGERMXBOLBER T £
MXRME L BAMLAHT SRR BE T RG
RIHMEMEEME R R HMERBERKOEBXER,

SRR 2 FE 3.
10*

%[erfo )] (140

106}
%108-

100}

12 i i i
10%6 07 08 09 10

Log-intensity variance

" EH] HEEERRFEMBREREX A
Fig.1 The log-intensity variance vs the BER

10°

10} ’
L |* o+ P
o 100 O Ve C:'z=3><10"4
3] + 6] z
+ O 4 Faexior
10”{ . ° O C=7X10%
© -~ C=5x10"
102 L

1000 1500 2000 2500
Distance/m

B2 RERMEBEHFHX L
Fig.2 The BER vs distance

3000 3500 4000

10

++++++++*W
105} +F
+
+
& ool +
B0 . + 4=8500m
== A=1500nm
10—15 + 4

102 A S ) L
1000 1500 2000 2500 3000
Distance/m
B3 RERAFKWEBXFC=1X10""m™**)
Fig. 3 BER vs wavelength when C=1X10"*m %3

T 2.5 Gbps BMEUTHBOLERRGE T . — M
BERRGEBFEEIOCCUT. B 1 TUEH, &
BERRAEFHT N TFRESELEFRAERBRNT
10 WER, EBERM /AT 0.67. HEER -
BEE RSB RETh, SEBEEBX
B EREREAX XK, HP R R &N, X
RENWANEMETHEEE, HETEREER,F
MEBEASTZRPORY SRS . 50 A B
BORE BXMX[SERTHEMNRABRER T
FZAIK 1. 0~1 6, IR —MTE 0. 1 LT, W R E
N RSP TEE EER KR, JLFRA R,
B EREREENEETERRSER, K
TREENRIMENZMENBAEESHNER .
ERESERR/NNEREX S, EF a4 0EE R
BE 1, A R MRS IR E 107°, MEFEEE
ERLEEMK . ERERMATXK, RERG R
BEELOCUT. B2 ME3ITUES,EHE
B — g i}, B I W OR BE A3 hn, RS R E AR .
MWFRBENRIOTHWER, Y CE=5X10"" m™"
At BRI A MEE B8R 3 km, BE C G938, 1%
WA BB KB/, % C AT 3X107" m™~
MEERNERMNERESCLERE1Ikm LT . 5B
AhMIEMBEE R R R, RAKBER LT AR
BIRER RS 2, IS BE B, P B R EE B A 3¢

3500 4000



1852 ¥ F % M 34 %

L IREENFEENIKECRBERE/D . 5 % HEE,HEE BAEREPRIKNEIERER
FE R T RPLBEL. B 6% ,2003,24(5) . 22~24
2 Ei@ Ren H,Wei H J,Tan J C, Journal of Applied Optics,

2003,24(5).22~24
AXFENBTHRIURAIEBHOBOGERR ¢ s pe, 90 BOERR RS T OESHENNE

ZGRBREERMEBE SRR ERER&HE B9, TR IEE,2003,11.:44~46

T, FEGREE R 10 WER, B ERMD gong J., .Chenzo(:;,nl—ii ; Wireless Optical
F 0. 67, 8] LIRS RS FLER R W /N IR N KE K ot"mummmm’ o ; \

i R R ok men GO
MPGRAKBEKBEHTEEATUERWERER Industry Press,1995. 146

GIRBR ENERER . AXRABRIFEHR 8 HAM. FEFBHERA. LA MU Tolk Hi AR 3, 2002. 437
%ﬁﬁT%ﬁ%%ﬁﬁ,Eﬁﬁﬂﬁjﬁﬁj{ﬁkmjx‘fﬁ Xu G Q. Fiber-Optic Communications Technology.

- T sae = L Beijing: China Machine Press, 2002. 437
HRACROERRIRG T I X n di 0 o o b £ 98 AR . T BB Tl o

B EBEEEERBESERM BRSO . WA 2002, 211~214

$E Tkt Zhang Y X. The Transmission and Imaging of the Light

1 Andrews L C,Phillips R L, Hopen C Y. Theory of optical Wave in Random Medium, Beijing: National Defence
scintillation, J Opt Soc Am A, 1999,16(6):1417~1429 Industry Press, 2002, 211~214

2 BRE.ITER. BATERENKENE . XTF¥*1), 10 R, KaTBe. BV P A C BRI, S8 REE
2004,33(1):21~23 IR 2B i AR , 1988. 142
Yi X,Wang W R, Acta Photonica Sinica,2004,33(1) ;21 Wu J, Yue S X. The Theory of the Light Wave
~23 Transmission in Random Medium, Chengdu: Cheng Du

3 ARE.WAM. RAKXSESRBHMBRERMBEA Telecommunication Engineering Institute Press, 1988.
BAR . KT ,2005,34(3) :424~427 142
Zhang Y X, Tao C K. Acta Photonica Sinica , 2005, 34 11 A, K, ke, & BRAENEREEENES
(3):424~427 TR E BRI, e F 33,2004, 33(7).793~796

4 AHEEWP. WUKSPERRGEI T EERAOE Niu Y X, Zhang P, Yao J Q, et al. Acta Photonica
. YR fEBAR ,2002,26(2) :17~20 Sinica, 2004,33(7) :793~796

Wan L Y, Jiang L J. Optical Communication
Technology ,2002,26(2) :17~20

Effect of the atmospheric turbulence on laser communication system
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Abstract First, transmission equation of the laser transmitting through atmospheric turbulence channel
was analyzed,ignoring other noises in the system,atmosphere turbulence was the only cause for Bit Error
Rate(BER). Then, the amplitude variance and intensity variance of the laser signal were discussed,and the
relationship betwwen BER and the laser communication system was deduced. The result indicated that in
the weak variance condition intensity variance should be below 0. 67 for communication system with BER
below 107°; with turbulence intensity CZ increasing, BER increased rapidly; adopting laser with longest
wave to communicate can decrease BER effecively.
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