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Abstract The US DE series, the French INPOP series, and the Russian EPM series ephemerides
are three types of the world’ s leading numerical planetary ephemerides. In this paper, the maximum
values and the root-mean-squares of the positions of the major planets (including moon) relative to
the earth and the barycenter of the solar system in the three numerical ephemerides during one
hundred years ( 1960-2060) are calculated. The results show that the deviation levels of the
measurements about the solar system barycenter range from hundred meters to kilometers, and the

differences between EPM2017 and the other two are large. Taking the earth as the reference point,

« PHEHS R K 8 SR & 1R 35 H (2016YFE0120000) | HY F B e B BR Ak AR ) R S B PR G/ERE AW H  BE H KRB 5 4
(41590851) %t
+ W15 1E# , E-mail : wenzhaozhang@ bnu. edu. cn



514

BSR4 .3 R (K B 2R AT S T 0 L 43T 115

the accuracies for Mercury and Venus are at one hundred meter level. The accuracy of Mars ranges

from hundred meters to kilometers. The accuracies for Jupiter and Saturn range from several

kilometers to tens of kilometers. The accuracies for Uranus and Neptune range from several hundred

kilometers to thousands of kilometers. The accuracy of Lunar ephemeris ranges from decimeter to

meter, and its radial distance accuracy is at the decimeter level. These results provide support and

basis for the cislunar space science experiment and deep space exploration application.
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Table 1 Maximum deviation (MAX) and root mean square (RMS) values of major planets
(including Earth and Moon) relative to the center of mass of the solar system (1960-2060) m
INPOP17a-DE436 EPM2017-DE436 INPOP17a-EPM2017

X Jiml Y Jiin) Z Jiln X Jiml Y J7in) AL X Jiml Y Jiln) Z J7
KA MAX  9.6x10%>  3.9x10*>  3.2x10? 1.1x10°  4.5x10*  3.2x10* 1.1x10°  4.5x10*  3.2x10*
RMS  2.7x10? 1.4x10° 1.2x10% 1.5x10° 1.7x10° 1.6x10* 1.7x10° 1.7x10°  1.6x10*
o MAX  1.0x10°  3.4x10*  2.7x10° 1.1x10°  4.5x10*  3.2x10* 1.1x10°  4.5x10*  3.2x10*
RMS  3.0x10? 1.5x10°  1.1x10*>  1.5x10° 1.7x10° 1.6x10*  1.7x10° 1.7x10*  1.6x10*
JER MAX  1.1x10°  3.4x10*>  3.3x10° 1.1x10°  4.5x10*  3.2x10* 1.1x10°  4.6x10*  3.2x10*
RMS  3.0x10? 1.5x10° 1.5x10° 1.5x10° 1.8x10° 1. 6x10* 1.7x10° 1.7x10°  1.6x10*
S MAX  3.9x10°  2.8x10° 1.5%x10° 1.1x10°  4.5x10*  3.2x10* 1.1x10°  4.7x10*  3.2x10*
RMS  8.2x10*>  6.9x10>°  4.1x10°  1.5x10° 1.8x10° 1.6x10°  2.0x103  1.9x10°  1.6x10*
MAX  1.1x10*  9.6x10°  9.3x10°  2.3x10° 1.5x10°  6.6x10*  2.2x10° 1.5x10°  6.0x10*
ARE 3 3 3 4 4 4 4 4 4
RMS  4.3x10° 3. 7x10° 5.6X10° 5.2x10 5.1x10 2.9%10 4.8%10 4.8x10*  2.5%10
m MAX  2.9x10°  2.0x10°  2.9x10° 1.1x10°  4.7x10*  3.0x10*  1.1x10°  4.6x10*  3.2x10*
RMS 1.2x10°  7.2x10*  1.7x10° 1.9x10°  2.2x10°  1.5x10*  2.5x10°  2.0x10*  1.7x10*
— MAX  9.9x10° 1.5x10°  8.9x10°  2.3x10°  2.9x10°  1.3x10°  1.4x10° 1.4x10°  1.0x10°
RMS  4.7x10° 6.1x10°  5.8x10°  6.5x10° 9.1x10°  6.5x10°  2.5x10°  4.9x10°  3.3x10°
. MAX  2.0x107  4.8x10°  1.3x10°  3.5x10°  9.9x10°  9.4x10° 1.6x107  3.8x10°  2.0x10°
@IE 6 6 5 5 5 5 6 5 5
RMS  5.9x10 1. 1x10 4.1x10 9.9x10 2.7x10 7.1x10 4.9x10 9.8x10°  7.3x10
. MAX  1.1x10°  3.4x10*>  3.3x10? 1.1x10°  4.5x10*  3.2x10* 1.1x10°  4.6x10*  3.2x10*
Hi* 2 2 2 3 3 4 3 3 4
RMS  3.0x10 1.5%10 1.5%10 1.5%10 1.8x10 1.6x10 1.7x10 1.7x10 1.6x10

R2 XTEHEMMBRNEKRES (MAX)FHFR(RMS) (1960—2060 £ )

Table 2 Maximum deviation (MAX) and root mean square (RMS) values of major planets relative to

the Earth (1960-2060) m
INPOP17a-DE436 EPM2017-DE436 INPOP17a-EPM2017
X Jrin] Y J51A] Z Jiln X Jrin] Y Jr1A] Z Jiln X Jrin] Y Jr1A] Z Jn]
KA MAX  3.3x10*>  1.5x10°  3.8x10*>  5.4x10>  5.4x10°  2.8x10*>  6.0x10°  5.2x10>  2.3x10?
S 2 2
RMS  1.0x10°  0.6x10*>  3.8x10*  1.5x10*>  1.8x10>  1.1x10>  2.2x10>  2.1x10°>  0.8x10’
P MAX  2.3x10*  1.6x10°  3.1x10°  5.8x10°  6.3x10*>  3.1x10°  7.0x10°  6.6x10*  2.1x10°
T RMS  1.0x10°  0.7x10°  1.5x10*  1.7x10°  2.0x10°>  1.3x10°  2.5x10*  2.4x10>  0.7x10°
S MAX  3.0x10°  2.6x10°  1.6x10°  1.6x10°  1.6x10°  5.1x10°  4.4x10°  4.2x10°  1.9x10°
KEE
RMS  7.8x10°  6.8x10*>  4.2x10°  4.3x10°  4.4x10>  2.1x10°  1.2x10°  1.0x10°  4.6x10°
o MAX  1.Ox10*  9.9x10°  9.6x10°  1.3x10°  1.4x10°  5.7x10°  1.2x10°  1.3x10°  4.8x10*
RMS  4.3x10°  3.7x10°  5.6x10°  5.2x10*  5.1x10*  2.6x10*  4.8x10*  4.7x10*  2.1x10*
La MAX  2.5x10°  1.9x10°  3.0x10°  2.8x10°  2.6x10°  5.2x10°  3.6x10°  2.1x10°  6.1x10°
A
RMS  1.1x10°  6.7x10*>  1.7x10°  1.1x10°  1.4x10°  3.2x10°  1.7x10°  1.1x10° 4. 1x10°
R MAX  9.9x10°  1.5x10°  8.9x10°  2.4x10°  2.9x10°  1.3x10°  1.5x10°  1.3x10°  9.9x10°
==+
RMS  4.7x10°  6.1x10°  5.8x10°  6.5x10°  9.1x10°  6.4x10°  2.5x10°  5.0x10°  3.2x10°
_— MAX  2.0x107  4.8x10°  1.3x10°  3.6x10°  1.0x10°  9.2x10°  1.6x10"  3.8x10°  2.0x10°
rE
RMS  5.9x10°  1.1x10°  4.1x10°  9.9x10°  2.7x10°  6.9x10°  4.9x10°  9.8x10°  7.1x10°
ik MAX 5.1 4.6 2.5 1.7 1.9 0.9 3.8 3.6 2.0
RMS 1.3 1.2 0.6 0.7 0.8 0.4 0.9 0.8 0.4
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Fig.1 The differences between the three ephemerides on the Lunar ephemeris (1960-2060)
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Table 3 Maximum angular deviations of typical planets (including Moon) to the centroid of

the solar system and the centroid of the Earth (2007-2017) mas
S INPOP17a-DE436 EPM2017-DE436 INPOP17a-EPM2017

KA FNUES SN 1.2 5.9x10? 5.9x10?

Hu IR BT 3.4x107"! 3.8x107" 5.1x10"
P FNUES N 6.2x107" 2.5x10? 2.5%10°

HER 50 3.1x107! 3.8x107! 4.4x107"!
- i(ﬁﬁ?:@b 5.1x107! 1.8x10? 1. 8x10?

Hi R 50 - - -
S NEES SN 4.1x107" 1.3x10° 1.3x10°

HER 50 2.7x107! 4.1x10™" 4.5%x107"!
K yNEES R 2.5 5.1x10" 4.9x10"

HER BT L 3.2 2.4x10' 2.1x10"
m PN EEI SN 3.4x107" 1. 6x10" 1.6x10'

HER 50 3.8x107" 7.9%x107! 9.5x107"
SR kﬁﬁ%l‘ﬁtb 5.5x10' 2.3x10' 5.8x10'

HER BT 5.7x10' 2.5x10" 6. 1x10'
- i(lﬁﬁ/%ﬁ{‘i“l} 6.6x10' 2.2x10" 4.8x10"

HER T 6.9x10' 2.4x10" 4.7x10"
HE pNEES TR 5.0x107" 1. 8x10° 1. 8x102

Hi R S50 5. 1x107" 7.0x107! 5.2x107"
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BAE X HER B0k, K 4 ok H AR AT
HENZ 5L mas, 12 B TR 752 5 10 000 5
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