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A Novel Method to Improve the Emission Efficiency of Satellite
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Optical Communication Terminal
Abstract

Tan Liying Ma Jing Han Qiqi

Yang Yuqiang Li Mi
(National Key Laboratory of Tunable Laser Technology . Harbin Institute of Technology .
Harbin , Heilongjiang 150080, China)

In satellite optical communication transmitter with reflective telescope of two-mirror on axis, a large
mount of the transmitted energy will be obscured by the secondary mirror. A novel method based on diffractive

optical elements (DOE) is proposed for offsetting it. The beam centrally obscured is reshaped to annulus beam by a
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diffractive beam shaper and another phase corrector, as a result central obscuration is avoided. Numerical simulation

is carried out with fixed obscuraction ratio and truncation ratio, and variation of them, respectively. Subsequent
numerical simulation reveals that peak energy of far field is raised about forty percent under the condition of

obscuration ratio is 15, and truncation ratio is 1.5. And numerical modelling of the latter are as follows: the larger
obscuraction ratio, the larger transmission efficiency of whole system and peak energy of the far field, the narrower

optical communication; emission efficiency; diffractive optical elements (DOE) ; beam shaping
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the width of main lobe of far field pattern, and the lower relative increment of peak energy; The larger truncation
ratio, the larger relative increment of peak energy of beam in far field. This work can improve the emission
efficiency of transmitter and energy density of receiver plane in satellite optical communication system.
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Fig. 1 Schematic diagram for realizing energy gain-boosting
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Fig. 2 Schematic plan from Gaussian beams to annular beams

NG AR AR R R B KA R i i %
A RE R . DRI A A R i T 22 () A7 7 RE ST E
KA LB

r,
1m 2m

JAZ(rl)rldrl :CJBZ<7_2)}’2C{}"29 4)

K AG) FEBEE B BGy) HIRIE 5 4
A s RBP4 o PR R A 55 o N B AR B IR R
AR o0 NI IR AR o N R IM IR
ByENZEW R T RER:
Tom D1
Pl M, (5)
H, Dy oD, 23 5 e 2E S b R8I B 1 B AR
M 3R 24 B s 1 KA %

(4 A ¢ R E B PRI 1 Ae R Ag
HEAFIEOC R E H B . Z )5 BRI GS Bk ity
FHAL 3 A1 R 2% AT 3R

Pim — Tom s

4 BEPTE

w1 A AT S e R AT ORI 1 A o
BoA RE I BUFE - IR X G BT RS T AR 6 0d 5 4 i
J SRR I B e LA RO TR BE B A0 £ TR S T
JLAEERE o SR % T B A TR DIl £ 6 O i » e
B R S AR DG {5 B A Y D6 TR R A TR
o B HREIE AT G TR G AR R 146 AT R
ARAR SR T RE B W (AR X 49 B gy AR 4 WSO D't AR5
WSR2 X BIP R MEIE 5 Y
CRISE % S ML A - 10D 't A 38 5 CRIIE $ O pL e
FE - TG ) 14 BE 7 06 1L 1) R X 48 4

T8 G T8 5 75 58 S » D62 R 4R 1A 4 LU F0 O R 1Y
DIBT L AR X it 6 SRR T AR B i — 2 S D Ut
A AT I8 6 AU 5 73 A Tl 145 e AT T LE ) AR
o SO E SCHEERE L MO B A AR Z L VI e
o AHTAIEE AR r 1 5 R HOERRE w, Z L.

P FLBCTE b AT O S oo B A R I R
FA g O
Alry) = exp(— 2/ /w?), (6)
SR it AR W 0 A Sk BROE X A A (X ) 4y
A 2R L 45 TR 307 e R80T (DL 3T
1
IJF[(”Z *d)/wc]m

{1+[<r2+1d>/wc]”}m’ i

A we 4 EVRF IR W 20 A B R B AR N O B IR S
IX AT TR d O B IR 0T 20 A B 6 Bl S R 0
hZ 18] B

K A=830 nm,ry, =5 mm, 7y, =5 mm,
Yoo ="om/Myd= (ryn, 720 /25 w0. = 0. 8 (rryny —120) /2,
N =103 i A THI A Ay Y T80 SR A9 (] B 249 Oy 513
4.1 B L Fn Y] EE B E B By & 1

WGEEF e M= 15,17 e o= 1. 5. 3 & XA 5T
S TO BT B B PR BB

[ HE) 1= B ar,

fSSE = . (8
J\B\erz

2 GS BRSO L A LAY it 5t 5 o3 A A A 3

0.7

B(r,) :{ }MﬁL

—— calculated
------ desired

o
o o

Intensity 7 /(a.u.)

S e 2 2
~

Radius r /mm

3 TR G Y O SR B O3 A

Fig. 3 Intensity distribution of beams after beam shaping
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