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Propagation properties of J,-correlated partially coherent flat-topped

beams in a turbulent atmosphere

ZHU Zhuo-wei, XU Jian-cai , CANG Ji
(School of Science, Jiangnan University, Wuxi 214122, China)

Abstract: In order to study propagation properties of J,-correlated partially coherent flat-topped beams in atmospheric
turbulence ,the average intensity distribution were derived based on extended Huygens-Fresnel principle, and the analytical'
expression of beams waist width was obtained with the second-order moment method. Then, the effects of propagation distance ,
correlation lengths of source, structure constant and orders of flat-topped beams on average intensity distribution and beam width
were analyzed. Tt was show that higher order flat-topped beam was less affected by atmospheric turbulence and it was less
broadened. Results also show that maximum central intensity value can be obtained by adjusting the correlation lengths of source.
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Fig.1 Normalized average intensity of a J,-correlated partially coherent flat-

topped beam in a turbulent atmosphere at different propagation dis-

FE w, =0.05m M T S8 o =200m ' Fl N =8 JKFEEK
BRI REMHEICH €. =10 m ™" W15 5
T, 3o FHKER A T OGRS R B (2 43 31 A
0. 5km,2km,2. 5km,3. Skm ) B}, 6 5 75 7K B AR IR IR
KREPR RS Rt W 1 P LA N, %
JERTER A PG, KA B EEN T 3
AN B, BEE 15 B B AR N, - RO RO 148 o 6 3
S BR RO . IR R, B5ER
Sr AR AR TR

B2 g TIEEREE R 2 = 3k DGIFA B2

=]

normalized intensity
OO0 OOOD
Com~ivwpinon o0

Fig.2 Normalized average intensity of a J,-correlated partially coherent flat-

topped beam in a turbulent atmosphere at different correlation lengths
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Fig. 3 The normalized intensity distribution of Jj-correlated partially coherent

flat-topped beams in turbulent atmosphere (four different values of
structure constant C,2 )for different values of N
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topped beams for different source coherence
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Fig 5 The squared beam width of Jj-correlated partially coherent flat-

topped beams for different orders
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