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Abstract With the rapid development of techniques of underwater optical communication, sensing and lidar, it is
important to deeply understand the effect of oceanic turbulence on beam characteristics. The characteristics of coma
beam propagating through the oceanic turbulence are studied by numerical simulation. It is shown that the comet-
like beam shape disappears due to the oceanic turbulence. The position of mass center dose not coincide with the
position of the maximum light intensity. The beam width calculated under the condition that the position of mass
center is regarded as the center is smaller than that calculated under the condition that the position of maximum light
intensity is regarded as the center, but it suffers more from the oceanic turbulence. It should be mentioned that,
when the energy Strehl ratio is chosen as the characteristic parameter, the larger the coma aberration coefficient is,
the less the influence of the oceanic turbulence on the beam energy concentration is. If we choose § parameter as the
characteristic parameter, the energy concentration suffers most from the oceanic turbulence when certain value of
the coma aberration coefficient is adopted, which should be avoided in practice. Moreover, the physical meaning of
the energy Strehl ratio is different from that of the 8 parameter. The influence of oceanic turbulence on the energy
concentration defined by the energy within a given bucket radius (i.e., energy Strehl ratio) is different from that
defined by the certain power percentage (i.e., 8 parameter), which should be paid much attention in practice.
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Fig. 1 Two-dimensional light intensity distributions of Gaussian beam with coma aberration in free space.

(a) At different propagation distance z; (b) with different coma parameter £C;
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Fig. 3 Counter line distributions of light intensity at different propagation distance z in oceanic turbulence
O BN R SO G BT B e Ah B RO SR A T A R A AR Ak 2 R B — A RN X N Y R
iR A7 B A% i e A 3z L I FLAR KOG A B BE 2 25 R RC, FFAER AR, TR S M iE 5 <
JEAETET  RC,y (HBR I ZR 220G (4N £C, =5) By S KGR AL B 7] LUBR (&5 3l A% 2 50—, X 5 1& 2 Fn Al
3SR —F . HLAh TV I U B 2 0 R R KOG A B S M /N I R R R Oy 1 A 8)

Pl 5 e B 22 SR A IO B B RO BN T A . BRI, T TE A3 5 e DA T O R R RO R
SRy SR Hb O BV e U0 B 2RO AR AR R AR T s e L 8] 6 ~8 R SO AR TR R 4 i) 6 B T DG B B0
B oML YR TE VRE & Strehl FLAT B B8, 25 O bR R 26 R T DA B KOG R A7 B H D O R BE L BE & Strehl
LA g =4,

ANREZZBRC, TR w, flw, BEREE MALIE 6 Fin, ] LIE BB RS SEE 2
JeR LAY R, R 6 LA HAE B2 [, DO OB G0 AR D 5 DL KOOGS B (55 DA
PO R TR E 2260 w, M5 BB 6(b)~ () AT LLF H LU A B0 7 8 A w0 T F 58 A o5 b DA e K
SRR E R L AN . A DRI A R O TR SE L W w, Alw, A RC, R 2 B HE RO HE K
A LA SOGR AL E R TR R TE M w, B« 3 RIF R — AR e Cy (BRI, 1A R 25 V5T T
AT L I HLFE B KAE ML w0, BE £C, SR BRIE AR AL,

fEf Strehl b Rp (2 =100 m 4D B EE 2% RH LC, MARLINE 7 iR, ATULE A ZE2Z R C, 1Y
B R Ry 38K Bl 35 1 3 it Y018 5 o R o U80/0N 5 TR Y i D AR L R ¢ A2 2K 28 5 T ORI 1R 7 s TR AR IR M £k
JroR o BRI #5 DL R AE DA A i U 6T D' PR et A v S e 8 D AN S 85, W0 i I T 5 ) i 2R 25 R
BRI /N X T R R T A E AR (M R SRR TS RE R E L RE R E T E R
SZMR L T B AR AR R N AL R R AR T R RE R 90 20 LA L X FPAE BT . H Fh 2 R B A R R
K R Z it i R AN L A R A T Y AR AR SE B R C, 3G R RS K CEL 6, T LA i O 4

0805003-5



1112 1112
(c1) kC,=10
912 912
g 712 g 712
D D
a‘g 512 a’g 512
3 S
312 312

1120 200 400 600 800 1000 1120 200 400 600 800 1000

1120 200 400 600 800 1000

_x it
5.050 /M 0,050 /M
1112 oy 1112 prrepes 1112 e
912 912 912
E o é 712 g 712
D D D
|8 512 a‘g 512 a‘g 512
= S S
312 312 312
1120200 400 600 800 1000 11257500 400 600 800 1000 11257500 400 600 800 1000
_x _x _x
5.050 /™ 0.050 /™ 0.050 /™
1112 1112 1112
912 912 912
g 712 E 712 E 712
D D D
a|8 512 a|8 512 a|8 512
= = =

312 312

11257900 400 600 800 1000

X
0.059 /M

11257900 400 600 800 1000

X
5.059 /™

312

11257900 400 600 800 1000

X
9.059 /M

K 4 ARIZZEZRBEC, FTHMEDESM., (al)~ (D HBEZME;(a2) ~ () FHIFEmRR (w=—23);

(a3) ~ (c3) BRI i (w=—0.5)

Fig. 4 Counter line distributions of light intensity for different values of coma aberration coefficient £Cs .
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