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In-situ measurement of atmospheric density in low Earth orbits
LI Yongping' > ", ZHU Guangwu', ZHENG Xiaoliang' , AI Ji Q , YAN Yafei’, ZHOU Jianhua®

(1. Beijing Key Laboratory of Space Environment J:,xpl()rdtl()n '0 pace Science Center, Chinese Academy of

Sciences, Beijing 100190, China; 2. University demy of Sciences, Beijing 100049, China;

4. Aerospace System E ind Shanghai, Shanghai 201108, China)

3. National Science Library, Chinese Acq ( ()f Sciences, Beijing 100190, China; @

Abstract: Very low Earth orblt

search due to their low orbital alti ver the knowledge of the atmosph sity variation in these

as unique advantages in Earth ol@ nd scientific re-
orbits is insufficient. A prelg % alysis and discussion of the in- SIt esuls’of atmospheric density in
VLEOs in China is carried sed on the description of the history an ent status of in-situ exploration
of VLEO atmospheric , and on the summary of the existing {1/ Odetectlon techniques of atmospheric
density. The r one order of magnitude difference mospheric density between 250 km and
350 km all@ ing the quiet period of the space en ent in October 2020. During the orbit ascent
and descent,\the atmospheric density of VLEOs decby 0.025 x10 " kg/m’ and 0.041 x 10 "> kg/m’
per kilometer, respectively, each 0.5 times fthat of the NRLMSISEOO model. At 40°N, the atmos-
pheric density in the ascending section at m ~250 km) is 11.2 times higher than that in the descending
section at noon ( ~420 km) , and the of altitude is greater than that at local time. At di latitudes,
the daily mean ratio of the ob e% es to the model values decreases from 0. 49 at hig udes to 0.39 at

low latitudes, with the NRLMS

EOO model values being larger. At the VLE Gbserved values are

generally smaller than SISEO0 model values, which can provide basj or atmospheric physical

studies and apph h.
Keyw ospheric density ; very low Earth orbit ( VLEO tnmyspheric environment; in-situ detec-

tion; atmospheric model; data analysis @
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