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Development of a highly sensitive differential mobility spectrometer

suitable for ultrafine particles detection n near space with

low-temperature and low-pressure environments,

LIU Youjiang!,  LIU Shaomin!?,  JI Jianhui!,  JIN Mengchao' #

( 1. Hefei Institutes of Physical Science, Chinese Academy of Sciences, Hefei 230031, China ;2. School of
Electrical Engineering, Guangxi University, Nanning 530004, China )

Abstract : Ultrafine particles have strong physical and chemical effects, strong floating and *

migration properties, and are widely present in the troposphere, stratosphere and even the
ionosphere of the earth's atmosphere. Understanding the mode and concentration of ultrafine
particles in near space is important for research on atmospheric composition, atmospheric material
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transport and chemical transformation, analysis of air pollution nucleation mechanisms,
atmospheric light scattering and other scientific issues, as well as the country's strategic needs for
near space development basic meaning. In view of the current lack of detection technology for
ultrafine particles in near space, research on key technologies for online detection of ultrafine
particles based on differential mobility spectroscopy (DMA) has been carried out. It is modified to
meet the application requirements of low-temperature and low-pressure environments in adjacent
space and low ultra-fine particle concentration environments. A set of differential mobility
analyzer is developed that is suitable for low-temperature and low-pressure environments in near
space and meets the requirements for low ultrafine particle concentration detection. After
verification by low-temperature, low-pressure and space load tests, this prototype can achieve
highly sensitive detection of ultrafine particles below 500nm in the near-space environment,
meeting the needs for in-situ detection of particle distribution profiles in near-space.

Keywords: Ultrafine particles, Near space, Differential mobility spectrometer, Low temperature

and low pressure environment
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