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Abstract: In this paper, the technology of deep space laser communication and all optical networking based on
fiber laser phased array using dynamic connection is proposed. The link power in deep space laser communication
from 40 000 km to 35 000 km are simulated. Because the limit of saturation output of erbium-doped fiber amplifier.,
the safety margin using 1. 55 pum laser is much lower than that of 1. 064 um. The far field intensity distribution of
1. 064 pm fiber laser phased array in deep space is simulated. It is found that the scanning angle range is different
with distance between two adjacent elements. With a 20 X 20 array, fiber core radius and distance between two
adjacent elements are 10 um and 20 pm respectively, the scanning angle range is & 1. 309°. Therefore, the fiber
laser phased array of the light source at 1. 064 um is more suitable for deep space communication systems. This
study provide a theoretical basis for the realization of a dynamic link for laser phased communication.
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Table 1 The simulation of the link energy between two kinds

of lasers
E e 30 1. 550 pm 1. 064 pm 1. 064 pm
P, 36.98 dBm(5W) 36.98 dBm(5W) 41.76 dBm(15W)

G./dB 118.17 121. 44 121. 44
70/ dB —2.22 —2.22 —2.22
L./dB —290. 21 —293.48 —293.48
L./dB —6.00 —6.00 —6.00
G,/dB 126.13 129. 40 129. 40
7or/dB —3.01 —3.01 —3.01
Lapr/dB —0.50 —0.50 —0.50
Py/dBm —20. 66 —17.39 —12.61
SEL/dBm —36. 00 —36. 00 —36.00
A/dB 15. 34 18. 61 23.39
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Fig. 1 The safety margin from the different distance

H 1 AT AE TR ZS PR BE T Bl A 3 i R Y 4
Je1. 064 pm B GEFBOE % 3525 5 BRI 20, 7 38 15
FEES K23 T3 kmitt, 1. 550 pm BB S B 2 02 3R I
B S BN 35 U7 km I, 1. 064 pm (4 24
o4 4,55 dB. TAEAH TR Gl R INAE 4
I, 1,064 pm WPLHAF AW B, B2, 1. 064 pm
MG HOCER B A S R INEZ . T 0L, B TR 25 B
P3G, 1. 064 pm SO (5 B 2R H

2 RAHGEBEEBERA

i3t A E AT 1. 064 pom SOEAE R OG5 4%
PV R o e 4 D1 R 35 R DG 27 JO6 A #2 B

JGUE L B RE AR AT B & 1) & 5 D N R . T
FCEF BOCARFE B N F IR 25 il [, T SE Bl i 2 S
LI REXT K ORI AT L S B A B O A
PR LB M,
2.1 AAFAEEBEERSEEBERHNER

i R 25 3 A5 T i B AR T AT TR AR
FA LR SR T O AR P B N, XN, AN TG
(LFRF AR ) 2H B ) — 2 [ 50 CIn &1 2 B 7 ), A
A7 1 2246 5 AR bR B L8 A <0 B PRI A AH 35 B OGHE 2,
y I ERIEER N A, Fid, B A O AR
PUSE TOLL P12 w, » RO B — A 45 B o0 19 1% 46
J5 1) AR AE [a] — A~ 5 1a] H EL AT AH W) 0 & 5 D 2%, 0 45
MHE RIS T LR AE R 0, (=1,
2,0+ N, 5y=1,2,-+,N,).,

é o
00 ®

00 @

&2 Z4ee R
Fig. 2 2D optical phased array
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Fig. 3 The intensity distribution in the far field
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Table 2 The steering angle in different distance
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