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Influence of Time-Varying Atmospheric Turbulence to
Facular Orientation Deviation in Dynamic Process
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Abstract In order to study the influence of time-varying turbulence to facular orientation precision when the facula
is moving during pointing and tracking process, a random phase screen is generated by using modified inverse Fourier
transform to simulate the atmospheric turbulence. And then the orientation deviation of the facular barycenter, the
relation between the deviation and the facular position in the detector and the orientation precision of the facula are
analyzed under different atmospheric turbulence intensities. The results indicate that there is a deviation between
actual translational amount of the facular barycenter and that of the barycenter detected by the charge-coupled device
in the presence of time-varying atmospheric turbulence, and it relates with the atmospheric turbulence intensity. And
the orientation precision relates with both the atmospheric turbulence intensity and the facular position in the
detector.

Key words optical communications; free-space laser communication; charge-coupled device; atmospheric
turbulence; simulation; random phase screen

OCIS codes 060.2605; 040.1520; 010.1330; 010.1300; 010.1290

1 2 = Pt R GLLL . I 2 e Xt T o i 8 A 1 K
B 25 (O 5 8 A 1 TR e 8 mT L4y o BERIVRG I o S5 RS 1 BRI AR G Y RSB R R

2 e S VB A B P Ty T e e R I TR OGRS R U S b B SR RCT e

B R R R T . e e PO ERTBRER SR AR R AL R

S35 28 96 1 0 SIE0 E BRER M 9 PTG £ 19 e oRH B PN 6 e B3 A

(APT) R 5+ 5 dDHLIRE: 24 FHE R f1 APT AR BRI AT AN b i U 608 03 A 6 A

Wi HE: 2011-03-03; WEMEMFEE: 2011-04-21

EETH: HEARPIEA(60907006) 5 B,

EZE B A TR B 1985 —), 5, M AR 5 A= 32 B A 5 5 i) Y0 3 A5 R R e 0 L 55 5 T IR B A
E-mail: shen-young@163. com

SRR A A 1978 =) 5 L BIWFSE L A A L 32 BN ZE T O AE OGRS 5 E AR
E-mail: sunjianfengs@163. comGE{ZEE R M)

0805004-1



H |

# ot

S o foff A5 5 2 A B Wiy R DU I A 3 7 A 2 HE AR
18 S BLBRE T A2 B R O 2 ORI S R . S
%%W%ﬁﬁ%%%ﬁ¢%ﬁ@%@ﬁ%%%m
Z BG5S L BRI O A —E R E A
E%fﬁm@ﬁ*ﬁ%@ﬁ%%ﬁ%@ﬁTb%%
(7B 155 D0 I AS B AH B AE , B 450 #5% 8k 52 21 1 0
B S50 B8 50175 100 I A 6 4 1 S I 3t 2 e 52 s ol BE S
DR SEBNHR .
R T WEFE AR B T B A TR S BE B o Ak B
ﬂ%@ﬁ%ﬁ% 4 S B S 6 B S AR AR L AR SCE
TR E A BT T B AR I R 4 R AL
15 B AR I 25 b T 18 B0 T ST 8 B B it 2 1)
Gt RetE , DA ROGEE E ORGSR R A8 B
(P SE

2 A B PR e R O B B0 i B

7 FE AR i — B WA A 5 A 1R (CCD) 83 1.
R AL 2 SR (CMOS) #8105, B R —Fh ok &5
PR i RIS HE L2 R AL N BT 5 5 . A3
L CCD g Bl #EAT #4045 B . CCD e S b A A f
N BIFR R R . — P CCD B A 15 1)
ZA KRN BN HES BRI 1 R
TEAF CCD A7 2 W 2R I ik iR BE T 78 CCD
JERE b AR R A DGR WA O LR L
MMERBEZBNRDCRAT RN N aiag) . WDEHEAE
RO g B R S b T O BE N R & S A A 2 A4
(SR TR T D) B B ol S A B U 7
PRI DSt/ RN RPA/AS N

= DiaGp /[ D atip ],

(i,))EeS G, pes (1)
y = 2]@(19])/ a(i,j)]
(i,peSs i,jpeS

PEATI R ﬁ*s%ﬁcunﬁhaupﬁﬁ&@
a(1,1)|a(1,2)|a(1,3)|a(1,4) |a(1,5)|a(1,6)
a2,1)|a2,2)|a(2,3)

a(3,1)

a(4,1)

a(5,1) a(i,g)

E 1 CCD R &’
Fig. 1 Schematic diagram of CCD detection
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