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ABSTRACT

We solved n-body problem about 9 planets, moon, and 4 minor planets with
relativistic effect related to the basic equation of motion of the solar system.
Perturbations including figure potential of the earth and the moon and solid
earth tidal effect were considered on this relativistic equation of motion. The
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orientations employed precession and nutation for the earth, and lunar libra-
tion model with Eckert’s lunar libration model based on J2000.0 were used
for the moon. Finally, we developed heliocentric ecliptic position and veloc-
ity of each planet using this software package named the SSEG (Solar Sys-
tem Ephemerides Generator) by long-term (more than 100 years) simulation
on CRAY-2S super computer, through testing each subroutine on personal
computer and short-time (within 800days) running on SUN3/280 workstation.
Epoch of input data JD2440400.5 were adopted in order to compare our re-
sults to the data archived from JPL’s DE200 by Standish and Newhall. Above
equation of motion was integrated numerically having 1-day step-size interval
through 40,000 days (about 110 years long) as total computing interval. We
obtained high-precision ephemerides of the planets with maximum error, less
than £2 x 1078AU (& +3km) compared with DE200 data(except for mars and
moon).
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T, Y22 19837 Fukushimao] o3| 4E# AAY L2ZEY o 4 T8t &
gvEtE= 19929 71A] ‘The Astronomical Almanac’o] A3 A A7} AL E 7282 FHEly
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Ja 0.161 x10™*
Love number k; 0.30
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A4 914 -18.2698911379855140 -1.1627330499135324 -0.2503765043458524
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&5 —0.0077884350646726 0.0074685512508617 —0.0008825914877367
= 9x —2.3310800998293037 —2.3460755334838384  -0.3434447109107581
& 0.0054065798723710 -0.0060039420143327 -0.0013542335358521
HAE 913 0.9835547006259327 2.2479915634976343 0.7694590087952170
&= —0.0093283813623679 0.0033452018242596 0.0025634099258003
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o714 ML el FAF Delo) L r2 YO ZRE FLENAY As2A AU @9 olo.

o] &5 A Alo|| x| Fe} dof thal A ZHz} figure potential®} A] 2] solid earth tide 4 F&
%7189l t} (Newhall et ab 1983). =3 2o AF Rdd tfsj A Eckhardtd] Y HFE 71
A SE WAL E7] 918k A4l 2o s 2 A4F JPLY DE200/LE200 (Standish
1992)2.2 2 &3 g E(E 1 F2)S o] &34t ol $-8¢] A& DE2008] Z}¢} v
3}7} f18] A DE200 A&7} 0.001% (Kammeyer 1989)2] A S & 23 7] o ol th

SFHA A B 1o B A5t B 200 AAF 2] 2AE W2 1Y HF e FAFET
Hoz BAAL ZQth. 23 EYH 22 mid-point method 2 FE #A) = o] Gragg (1965)<]
extrapolation method & W ¥, WA A7) Aitken-Neville polynomial extrapolation ¥ & A&
3}99t}. Extrapolation method:= 7 £0] 4 &of #7 glo) A3 27} 32 3 #1843 (Fukushima
1989)2.2 o] Wioj= F 7129 Bulirsch sequence®} Romberg, Harmonic, Even number
sequence $o] AMEE =0, HA AL &7 93] $&] 7} A€ 3 Bulirsch sequenced] n; & &3}

2}

Bulirsch sequence &g = {2,4,6,8,12,16,24,32,48,64} (3)

o] A ZHHE round-off errorE 29 £ UX AEE % 72 AV E v2A A FE F
ol A7 AR AL $E5E Y F UohE FFol Uk

3. A3 &9

o) 3 ide] HXE D] A 1Y o2 AF3te] €& AHAE I 1478 2H
109 AA BT o) ZTHEZRYE S48 59 91X AL A ¥ DE200Y] A5} vl 2
u, £2 x 1078AU (~ £3km)2] 2342 Jelt T UM epochZHE 2 100d F3t o] 3=
o & W23 Eoll M AHSE 4 Tk B WA B8 dlisi A JD2440400.5~JD2480400.5
717kl i3 B A A FAHE FEoEH o] A7 FFo =TT & + Uk 19
U 28] 9% /1R Be] e 34 93 AREst O AL ERY 108 B ER §
el AIAE YA A Lge o FET A AES dasith £ € A
BB wisl 4 B8} order 2 ~ order 3 = EojZnt. o FEFE A T UYL
2= g9 AFo] A3} o)t} (Fukushima 1993). Z8jung ¢oz o7 3L Ly
o] B&% A E B2, o AT B A7} RS Rk Aot o] & PR
19 e I oA AEE 87 F A, dEF I A AL IEE 2P Y
T+ & Folt.
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