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Abstract The Solar Extreme Ultraviolet (EUV) radiation is well known as the major source of ener-
gy of driving the Earth atmospheric motion and transformation. The 10.7 cm solar radio flux (Fig7) in-
stead of EUV measurement is often used in the thermospheric neutral density models, to calculate the
thermosphere density and temperature. In this paper, the continuous measurements of EUV from SEM

instruments onboard the SOHO satellite during 2001 —2021 are directly compared with the densities de-
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rived from accelerometers onboard the CHAMP, GRACE-A and SWARM-C satellites, to reveal the es-
sential relation between the solar EUV radiation and the thermosphere density. It is found that the cor-
relation coefficients between the EUV data and the densities are obviously greater than those between
the Fig7 indexes and the densities, which proves that the solar EUV radiation is the dominant energy
source of heating the thermosphere rather than the radio radiation. From the liner regression slopes at
different local time, it is shown that the maximum value occurs at 15:00 LT (corresponding to
14:00— 16:00 LT), while the minimum value at 01:00 LT (00:00— 02:00 LT), which confirms that the
EUV radiation derives the diurnal variation of the thermosphere. According to the statistical results
from three satellites with different orbital altitudes, it is indicated that in the 350~500 km altitude re-
gion, the heating effect of the EUV radiation at lower altitude is more intense than that at higher alti-
tude (considering absolute variation). Because of the high spatial resolution of the observation of three
satellites, the difference in the effect of the EUV radiation at various local time and geographic latitudes
can be concluded: the slope in summer hemisphere is greater than that in winter hemisphere; in the day-
side, the slope at the mid-latitudes is greater than that at the equator and high latitudes; in the night-
side, the maximum of the slope appears at the high latitude of summer hemisphere, which is not de-
scribed by the thermosphere models such as DTM2000 and NRLMSISEQO yet. In order to improve the
modeling of the effect of the EUV radiation, the fitting method of six-order spherical harmonics is pro-
posed. Compared with the formulas of the present models, the spherical harmonics are more valuable in
improving the model construction or correction of the EUV effect and the thermosphere diurnal varia-

tion.Atlast,thephysicalmechanismofstatisticalresultsisdiscussedbyconsideringtheenergytransmissionandmeri-
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dional circulation in the thermosphere.
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Correlation analysis of densities observed by CHAMP and EUV measurement during the period of

pre-burst and recovery (the same event with Fig.4)
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# 2 AEHSETAEXREMBER (CHAMP)
Table 2  Correlation coefficients and slopes at

different LT(CHAMP)

LT R via Fyy7 R via SEM  Slope via SEM
01:00 0.935 0.975 2.841
03:00 0.966 0.981 3.068
05:00 0.963 0.962 2.908
07:00 0.921 0.966 3.711
09:00 0.965 0.960 4.578
11:00 0.955 0.961 5.133
13:00 0.944 0.982 5.510
15:00 0.972 0.988 5.848
17:00 0.966 0.968 4.861
19:00 0.918 0.969 4.296
21:00 0.959 0.958 3.821
23:00 0.946 0.952 3.398

*3 RAAEXMRESSETENEIARTNE
MAXKRBR X SR EFE
Table 3 Average results of correlation coefficient via
different solar parameters of solar radiation, and the

average slopes in the dayside and nightside

Average R Slope via SEM
Satellite
Fioq SEM dayside  nightside
CHAMP 0.951 0.968 4.940 3.389
SWARM-C  0.926 0.938 1.278 0.744
GRACE-A 0915 0.923 1.030 0.603
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Slope around nightside trough
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Correlation coefficient for all of LT

(10:00-16:00 LT)

(22:00-04:00 LT)
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Slope around dayside peak (10:00—16:00 LT)
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Slope around nightside trough (22:00—-04:00 LT)
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Fig. 11  Slope of linear correlation between densities and EUV measurements at different LT and

geomagnetic latitude (simulation results by DTM2000 and NRLMSISEQO at 380 km altitude)
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Table 4 Fitting results of multiple regression method and six-order spherical harmonics method
Multiple Regression method Spherical Harmonics method (STD;—STD,)/
R STD, Ry STD, STD, /(%)
CHAMP N 0.978 0.260 0.996 0.114 56
S 0.982 0.205 0.995 0.107 48
SWARM-C N 0.991 0.053 0.997 0.032 40
S 0.971 0.103 0.992 0.054 48
GRACE-A N 0.966 0.077 0.991 0.040 48
S 0.988 0.055 0.997 0.028 49
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