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Table 1 Parameters used for numerical simulation of light propagation in turbulence

wave type Gaussian beam grid interval/mm 0.5
wavelength/pm 0.632 8 turbulence spectrum von Karman
beam waist/mm 30 mner scale/mm 1

propagation path/m 1000 outer scale/m 10
grid point number 256X 256 ’ Ct Lo~ ", 107", 107 "*
phase screen number 20 scintillation index 0. 056,0. 56,5. 62

6 BE ) 43 T8 4E 0 FH 85 F 78 35 3k (covering blanket method) i+ 8 7, H A A R R 7E 45 E B R 09 3L 5t EHg
AN —RKERPEFHREGEEE LN EFREETREREL—IMKERLA, THHWE TERME
TREKEL-PMKERMAMHE, BELTHEFENEHESRERENLRBIITUNEG  SEWREILGEK. X
BRI ERI B LB — A CCD ER, RSB MRS, B R 6o 7E[0, 1095 17 B & fb . X X F 12
i) A/D . XM FERBRHESRENSTBAELECH 2. 0.8 E <10, LHEARAYTEMN.

o ANNTH E)=E, () +HIE,(p)=A(plexp[iS(p) 1, WA B £ S(p) =tan"' (E,(p)/E,(p) )i
Fl—n, 1), HEL p SHHAE R EAALRS A NTER o MEBEER (—REL TR 115, BHFEEHM
PIARESE S BEEN RATTE 7 52 ST — B/ W85 [B] 3 32 305 B 41 7 1 4K UK AR 4535 1~ W 48 &5 3 4
722 (BRI (—x, M) EME) R ITTEI-MEM 2., B FHRERURT L EERE S, Brlek ] LE
HARM A A EESRRMNE.
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B 14T NFEBESTHIk 0.056,0.56 #1 5. 62 =ZFMEMRFHF T AN ER MU EESKADN
s RPN T EMNBHESERYFE. Al LRSI HBGE B A ELS S B #EE G A
LIRS AUV FHEEB AR CIIE—CEBREZGTHEERR TSN,

TE B5=0.056 2 FRLES R T . BB LA R 2. 017 2, M H AR RAF MR, JCRE M 40 TE 48
Bz A  MEYF EWHERBRA. RETE =5 62 MO #FABREREZE. BB EEKRRBA, BEHEWR
R LT NSRRI,

ML ESE S ETE Bi=0.056 2 Bl 0,7E f2=0. 562 B HFRMI TN 59/1 024=0.88% , H ¥+ 5 H
1 SRR 15/1 024,23 2 MISRHR 39/1 024,38 3 BUSREH 1/1 024, 2 4 BOSRECRH 5/1 024, 7] WL7E 55 24K
ZAFET AR EESNEERRDM, I B H AL WIR /D 2B AR 5438 58 BT 1 BT, A7 07 7 1 22 A 1
BOEBHEE K TE 3i=5. 62 B AN ELE S W EAH TR GEEM 10 E 80, ¥AN 29. 7&K 11,

B 24T ZFERKETRENITEEI . F2=5.62 ZGETHMAEE SN EEENEEENLE.
DB EAHEREZRFE—FMEREMCR S ENS RS EAERE/ . SEHRELEHER £
BRI E WA K. X AT LSRRG, 6 JF R M S EE M A HRIRTE., MM ESE SN E 565
BEAXR TR PR BERR BEA L AFEMAERR. XURBHEMNEH SRS AERAE HENX

R2 AESRHENRAGHAEAZEERYANFEYERY I E
Table 2 Mean and standard deviation of the fractal dimension of the light intensity image

and the number of the phase branch points in the light field.

7 Di Nuw
mean deviation mean deviation
0. 056 2.017 2 0. 005 2 4} 0
0. 562 2.089 9 0.015 1 0. 11 0. 19

5.62 2.1831 0.029 3 29 11
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Fig.1 Normalized {requency counts for the {ractal dimension of the ligth intensity image
and the number of phase branch points in the light [ield.
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Fig. 2 Relationships between the {ractal dimension of the light intensity image. the number of
phase branch points in the light field vs the sharpness of the intensity image
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Collimated laser beam in a turbulent atmosphere:
Fractal structure and phase branch points

RAO Rui-zhong
(Laboratory for Atmospheric Optics, Anhui Institute of Optics and Fine Mechanics,
the Chinese Academy of Sciences, Hefei 230031, China)

Abstract; The statistics of the fractal dimension of the light intensity image and the number of phase branch points in the
light field of a collimated laser beam propagating through a turbulent atmosphere are evaluated for a series of numerically-gener-
ated field and intensity patterns. Some results are summarized as follows. The fractal dimension and the number of phase branch
points increase with the fluctuation condition. The fractal dimension has definite relation with the pattern sharpness, but there is
no notable relation between the number of phase branch points and the sharpness. In a certain situation, no saturation phe-
nomenon is found for the fractal dimension, and the number of phase branch points has a probability distribution instead of a def-
inite value under a certain fluctuation condition.
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