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Abstract The nighttime exospheric temperature maximum is an important part
of the characteristics of upper atmospheric temperature variations, the study of it
contributes to the understanding of atmospheric temperature and the improvement
of the neutral atmosphere model. Previously, due to the scarcity of upper
thermosphere temperature observations, studies of the nighttime exospheric
temperature maximum were mainly based on single-site and joint observation of
ground-based FPI stations as well as model simulations to accomplish the
phenomena and mechanisms. This paper explores the global and seasonal
variations of the nighttime exospheric temperature maximum during quiet time
under different solar activity conditions based on the exospheric temperature
obtained from the neutral density of the Swarm satellite accelerometer. The results
show that the nighttime exospheric temperature maximum is seasonally and
longitudinally dependent, and behaves differently under different solar activity
conditions: when F10.7 is between 80 and 100, the seasonal dependence of the
temperature maximum is reflected in the intensity, with the summer and winter
solstices appearing earlier and stronger, and the spring and autumn equinoxes
appearing later; and the longitudinally dependence of the temperature maximum is
reflected in the intensity, with the maximum differing from one sector to another,
and the SAA sector being stronger in general; for F10.7 less than 80, the seasonal
dependence of temperature maximum 1is reflected in the morphology and intensity,
with it appearing earlier and in more diverse morphologies in spring and autumn
equinoxes, and its longitude dependence is affected by seasons, with the
longitudinal dependence of enhancement in the spring and autumn equinoxes
reflected in the morphology and the morphology of the extension to the mid to high
latitudes in different sectors is different, and that of summer and winter solstices is
reflected in the intensity, which is stronger in the Pacific and SAA sectors and
weaker or even no maximum in the rest of the sectors.

Key words Neutral Temperature, Exosphere, Solar Minimum, Quiet Time,
Nighttime Temperature Maximum, Longitudinal Variation
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