RNSHBIFHRE

54, 100605(2017) Laser & Optoelectronics Progress ©2017 (H EBOE) 2 kit

BT30S R IR %
B, AEH

VU2 BT K2 A shib 515 B TR B, BPY P54 710048

TE A s A AT EEAE RS D IR BURCR B R WO T HE 0 R BOE . A B ST IR AR B o B AR iR
25 T Al AR N A 0 AR A 2R R 20 O AT T L HT . S5 R R W] R 5 Uk K VT Y R IR AR
AR X LA R VR A3 803 5K B e KAE 08145, 15 506 5 A 3R 6 1 D6 il 428 17 15 262 X YR A0 400 5% R AR X L A28 19 32 Tl e
R HE S S A ANl 1) AL KDL b 3 RS IR 2 4 B BRI ZE 0~4 pm ,0~0.05 rad.0~200 pm i [ P, 24 36 L
1550 nm B9 JEIEAE R 3l A5 P BRI A2 Dy 340 ARXTFLAE N 0.21 I IRIUSCR PTaA 3] 0.55 DL b, 78 5 38 0 I &%
(O NIRRT AT NS iR & L NG W 3 A

FEBIA OLE(E: A RAHTORE (S RSO MR LR KRR

FESES  TNI29.1 XERARIRED A

doi: 10.3788/LOP54.100605

Mixing Efficiency in Coherent Detection System
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Abstract The coherent detection sensitivity can be directly reflected by mixing efficiency in free-space coherent
optical communication system. Expressions of the variation in mixing efficiency with the radial error of optical axis,
mismatching angle, axial defocusing and atmospheric turbulence intensity are derived respectively, and simulation
analysis is carried out. Results show that mixing efficiency can reach the maximum value of 0.8145 when we choose
the waist radius and relative aperture matched with wavelength. The optical axis radial error of signal light and local
oscillator light has the greatest influence on the mixing efficiency and relative aperture, followed by the mismatching
angle and axial defocusing. The above three factors are limited to 0-4 pm, 0-0.05 rad and 0-200 pm respectively.
Mixing efficiency is larger than 0.55 when the 1550 nm light wave is chosen as the communication wavelength, the
waist radius is 3.4A and relative aperture is 0.21. The atmospheric turbulence effect can be effectively suppressed
with a small aperture receiving antenna under the mid-strong turbulent condition.

Key words optical communications; space coherent optical communications; mixing efficiency; coherent detection;
relative aperture; atmospheric turbulence
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Fig. 1 Schematic of free-space coherent optical communication system
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Fig. 2 Optical field distribution diagram of signal beam and local oscillator beam
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Table 1 Peak values of mixing efficiency with different wavelengths and waist radii

Wavelength /nm Waist radius Relative aperture Mixing efficiency
2.6 0.27 0.8109
1550 3.4 0.21 0.8145
3.6 0.19 0.8121
2.9 0.26 0.8106
1310 3.7 0.20 0.8145
4.22 0.17 0.8131
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