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Abstract Cassegrain antennas, as crucial optical antennas, find widespread application in space laser communication.
With the increasing demands of communication, there is a continuous rise in the requirements for antenna transmission
efficiency. However, the unavoidable secondary mirror obstruction issue significantly hampers transmission efficiency and
complicates communication. In order to address this problem and eliminate the adverse effects of secondary mirror
obstruction, this paper proposes a novel method to enhance Cassegrain antenna transmission efficiency based on multi-
plane light converter (MPLC) technology. MPLC is utilized to transform communication Gaussian beams into hollow
Gaussian beams that matches the Cassegrain antenna’s obscuration ratio, ensuring that the outgoing beam fills the effective
range of the Cassegrain antenna while avoiding secondary mirror obstruction. This method is applicable to Cassegrain
antennas with varying obscuration ratios and can substantially improve transmission efficiency, reducing communication

complexity. It holds significance for research in long-distance space laser communication.
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Fig. 1 Classic Cassegrain antenna
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Fig. 3 The relationship between the obscuration ratio and

transmission efficiency of the Cassegrain antenna
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Fig. 6 Schematic diagram of improving the transmission efficiency of Cassegrain antenna based on MPLC

3.4 WSHAEREFERST ST

T A5 307 6 i MPLC % 4y S i 3RO IS
23 2 17RO s B A i B 0k T8 MR AR g0 B U o AT
15 o 2 ad it S 15 i e AU i 3R AT R e Ok, X
I AT T 6 A Al B2 AR DR O L T 3
6 14 328 37 1 i A5k SR R AR W o ol o R ST R EROR 2
T SRS A, ()5 0L 0 PR G AE 4% fiy 45000 km I 9%
WAE A, BRI 7R .

gh R XU W Ot 4 I 3 1% R AR Rl
T2 A A B S R L T (R O O R
M E R [ BRI Ok 4 0w A AR R S 6 R
i, S FEARE G R G IR SRR & BUMA . BT L3
F MPLC ¥ 55 1t % 8 o0 0= 357 2008 O J5 i 17 3
B, RSB KW E RGN, &R T
R

4 I E T
MPLC ) &6 808 B i T MPLC XK ZE#%

https://www.cnki.net

BT OB W R IE G AL i 45000 km J5 G AE 1= 43 A
Fig. 7 Beam energy distribution after 45000 km transmission of

hollow gaussian beams

MROR A% i SR B S THAR JEE , o L S8 015 3 MPLC B9
RSB SRR KR IFRFESENS . &
Jai X L g 3T O B AR ZE RS MR R R 2 i MPLC
B 0 Oy X e i PR TR T E R FEAR MO Z A L, A
P i B8R A A b e

1306008-4



Hh | %N

MR X
4.1 HIRHESERYEXRHE
AL BEAE I MPLC B B2 BB 43, B E T
MPLC (5830 % . BiE b B 5 A A7 5 B0 i 8 i,
MPLC #8308 g #iin s s anza. M

S AE LR, R HC B B 25— B R
X VR 2 ARG , T LAAE B 0 B il IR LT B 26T
O 1 5 2 A A AR 67

TR A I BRI AL B ARG e
FRE AR 9 5 mm S FRIE OB RE AR O 5 mm 1Y 1
DU, 3 i e A A A5 A R SR D BB AR 1 AR
etis Bl o P8 Ay e i ' - BRI O B 48 200 < Bl A A2 i %
A AEAE O ol g B X e AT R s AR A A A B
0T AL TE IR — U AL I ], MPLC JE 2 8 & i o't
B 40 S RO O 5 A W HUAR 2 BRSO, MPLC AT LU
B 58 U e (B TR A e & I & A 380y fiE
R 56 B A T 3 A B R AR G 5 e 3 AR B Y
00T, MPLC X 3570 B 30 8O0 89 B e R it 2
ZIKF) 99. 4500, W AL IR BT SR L BT DL IE 4% 3 B A

KO LGRS B8 P o () 3 — B A3 5 5 (b) 55 — JAf o2 B

E615F 138/2024 £7 A/BAERBEFEHRE

B8 AL B Bkt 5 e R Z ] B 56 R

Fig. 8 Relationship between phase plate number and

conversion efficiency

A7 Bt AT E

ﬁd{ﬁﬁﬂﬂ@ﬂﬁ%ﬂﬂﬂ%ibﬁﬂﬂl’ﬂ 9 it 7~ 1Y AH
07 B, 58 BB B2 42 5 3 mm 14 185 37 06 3 3 2 42
4 mm (4 35 350 TR0 09 e 46, I AR A [R] 1 I ZE 6 bk
R R R AR 2 42, E— 45 e AR AR 07 B <

3 (C) 5 = JA L
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