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Fig. 1. Schematic of infinitely long phase screen principle.
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Fig. 2. Atmospheric coherent time varies with atmospheric

coherence length in different wind speeds at A = 532 nm,
L =1100 m, wg =0.2 m.
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Abstract

In the process of laser propagation in atmosphere, its coherence characteristics are reduced by turbulence,
which further affects the efficiency and performance of coherent detection process. In this paper, atmospheric
coherence time is defined to describe the fluctuation speed of laser field after atmospheric transmission. The
relative size of atmospheric coherence time and coherence process duration time determines the performance of
coherent detection process. According to the infinitely long phase screen technology, we simulate laser
atmospheric transmission, and systematically study the influences of atmospheric parameters, transceiver
parameters and wavelength on atmospheric coherence time. It is found that the atmospheric coherence time is
positively correlated with wavelength, receiving aperture and atmospheric coherence length, and inversely
proportional to wind speed, which shows that the atmospheric coherence time can be effectively improved by
improving the optical design and changing the laser band, thus effectively reducing the disturbance caused by
turbulence and improving the stability of the received light field. The atmospheric coherence time defined in
this paper is an important parameter to measure the influence of turbulence on coherent detection. This study

can provide a powerful reference for evaluating the influence of atmosphere on coherent detection process.

Keywords: coherent detection, atmospheric turbulence, atmospheric coherence time, infinitely long phase

screen

PACS: 42.25.Dd, 42.25.Kb, 42.62.—b DOI: 10.7498/aps.71.20221202

* Project supported by the Young Scientists Fund of the Natural Science Foundation of Anhui Province, China (Grant No.
1908085QA37), the Young Scientists Fund of the National Natural Science Foundation of China (Grant No. 11904369), and
the Open Research Fund of State Key Laboratory of Pulsed Power Laser Technology, China (Grant No. 2019ZR07).

1 Corresponding author. E-mail: rych@aiofm.ac.cn

234201-8


http://doi.org/10.7498/aps.71.20221202
http://doi.org/10.7498/aps.71.20221202
http://doi.org/10.7498/aps.71.20221202
http://doi.org/10.7498/aps.71.20221202
mailto:rych@aiofm.ac.cn
mailto:rych@aiofm.ac.cn
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1
http://wulixb.iphy.ac.cn/CN/volumn/home.shtml#1

Chinese Physical Society

%ﬂ *ﬁActa Physica Sinica

Institute of Physics, CAS

KA T O3 I 18] AH T4 1 B e

KM HIET - FIAARAAA BEH s FRR RET EEA

Influence of atmospheric turbulence on temporal coherence characteristics of received optical field
Abdikirim Azizigul  Tao Zhi-Wei  Liu Shi-Wei  LiYan-Ling  Rao Rui-Zhong  Ren Yi-Chong

5] Fi{5 B Citation: Acta Physica Sinica, 71, 234201 (2022) DOI: 10.7498/aps.71.20221202
TEZE[R]1E View online: https:/doi.org/10.7498/aps.71.20221202
BHAPIZS View table of contents: http://wulixb.iphy.ac.cn

FEAT ARG HoAh S

Articles you may be interested in

TR A R 28 P 285 1) KA i T A A B

Extracting atmospheric turbulence phase using deep convolutional neural network

WA 2020, 69(1): 014209  https://doi.org/10.7498/aps.69.20190982

TR AR 2 i i RS AL S o

Research progress of partially coherent beams propagation in turbulent atmosphere

PrPeEd. 2018, 67(18): 184203  https://doi.org/10.7498/aps.67.20180877

R i A 1 SR AR TR E SR LIE £ Sl it H s

Effect of atmospheric turbulence on orbital angular momentum crosstalk of focused vortex beams

PIBR2EAH. 2020, 69(14): 144203  https://doi.org/10.7498/aps.69.20200243

FT 5 IR Ak B T A A AL R AR BT v

Generation of turbulence phase screen based on gravitational search algorithm

YR 2019, 68(13): 134205  hitps://doi.org/10.7498/aps.68.2019008 1

AT BER T AT A B DIDE AR BB AR A

Effect of uplink atmospheric wavefront distortion on image quality of sheared—beam imaging

YrH2E 4. 2018, 67(20): 204201  https://doi.org/10.7498/aps.67.20181144

FEAR A U SO IURME 25 T
Method of correcting tilt aberration for array laser of incoherent combination

WIFEAEAR. 2019, 68(23): 234205 hitps://doi.org/10.7498/aps.68.20190961


https://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.71.20221202
http://wulixb.iphy.ac.cn
https://doi.org/10.7498/aps.69.20190982
https://doi.org/10.7498/aps.67.20180877
https://doi.org/10.7498/aps.69.20200243
https://doi.org/10.7498/aps.68.20190081
https://doi.org/10.7498/aps.67.20181144
https://doi.org/10.7498/aps.68.20190961

