
8 � � 2015 � 2 �

����� 1672-8785(2015)02-0008-05

����	
��������

��� 1,2 ���� 1 ∗ ���� 1 ���� 1

(1. ����������������	
�������	��
������� 201800 �

2. ��������	 100049)

	

Æ�����	��
�� �����!"���#�����"��$�
�%&'���(��������� ��)*	��+,�����!"���
�#$����!"����#$%-.&)�'(/���0)�)*	�*+
12�� ������3��3�,�-./40���!"�56����7
1*2+12���83459���6784:719; �����,:;
<=>#�0���!"�56����71*2+12���83 ��
���,<!"?Æ=>"459�71�678<7@?Æ=>"�A(�?
@B�ABCD�E FC�G"�DE�
��Æ�AB�&'�����������
�����ÆTN929.12 �����ÆA DOI: 10.3969/j.issn.1672-8785.2015.02.002

Simulation of Downward Laser Pulse Propagation
through Clouds

HU Xiu-han 1,2, ZHOU Tian-hua 1 ∗, ZHU Xiao-lei 1, CHEN Wei-biao 1

(1. Key Laboratory of Space Laser Communication and Detection Technology, Shanghai Institute of

Optics and Fine Mechanics, Chinese Academy of Sciences, Shanghai 201800, China;

2. University of Chinese Academy of Sciences, Beijing 100049, China)

Abstract: When a laser pulse propagates through a cloud, the phenomena such as energy decay, angle

diffusion, temporal broadening and spatial dispersion may occur for it. The Monte Carlo method is

used to study the effect of cloud altitude and thickness on laser downward transmission. The energy,

angular, temporal and spatial distribution values of a laser pulse after it transmits downward to the

sea level through a cloud are simulated respectively in both a situation that the cloud thickness is fixed

while the cloud altitude is changing and a situation that the cloud altitude is fixed while the cloud

thickness is changing. The result shows that when the cloud thickness is fixed, the Full Width Half

Maximum (FWHM) and spot size of the laser pulse at sea level increase obviously with the increase of

the cloud altitude. However, its energy and angular distribution values remain unchanged. When the

cloud thickness is increasing while the cloud altitude is fixed, the energy of the laser pulse at sea level

decreases, its angular distribution firstly diffuses and then trends to be stable, its FWHM increases and

its spot size firstly increases and then trends to be stable. This research is of a referential value to the

performance evaluation of optical communication systems.
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