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INKEZE 1S Ceres (Piazzi, 1801)
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Savary (1827), Encke (1832),
Herschel (1833), e
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Doppler Method (Mjsin i)
VS

Astrometry (M, and i)
Hipparcos (1989~)

projects -« SIM, GAIA, JASMINE
(several micro arcsec., 2010s~)
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If

Jupiter-mass planet around Solar-mass
Separation ~ 1AU

Distance ~ 100pc,

then, 00 ~ 10 micro arcsec.
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Murray and Dermott,
Solar System Dynamics (Cambridge U. Press, 1999),

“Colwell (1993) points out that papers have been
published about the solution of Kepler’'s equation in
virtually every decade since 1650 and that many em-

inent scientists have attempted solutions. Kepler’s

equation cannot be solved directly bacause it iIs

transcendental ... *
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A1 = to1Sinuz + t3z>Sinuy — t31 Sinuo
Ao = toq COSuz + t3o COSuy — t3z71 COS U
Az = to1uz + t32u1 — t31u

B1, B>, B3z BRItk
(1—-2—>3—4).
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P; = (27,y7) = (ax COSw, af SiNw COS1%)

Pg = (2's,99) = (=bg Sinw, br COSw COS17)

N7 MILDRT R R ICKTF.

39



S =
==

b

=

Prl, |Pgl,

ARHAE - -

P7, X Pg]

Apc,w, 1

40



COSi = ;(5 _ €2~ 4)

02—|—D2
a p—
K™\ 1 4 cos?;
CQ_DQ
COS 2w =

a%(sinzi

41



fefc U

1
C= " \z2+y2
€K
D — 1 |a%y2 + b%z?
abep\ 1 — e%(
¢ = (C? Dz)\/l — e%

ab

42



3. AT —I DIk

AINEFHR!

LD L. RRIIBREZSET—F BT -

®E, B 2EEZOMEHE 1?

43



Measured Position

+

-

.- ,-l-\Apparent Ellipse

44



(EER#OBITRN2FEZFESHRIC,
IR TETe | YIFEREEDH |

HA, Akasaka, Kudoh
AJ, 133, 1243 (2007)
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i =0 DIFHR, w EEZFINGL
ap — € —1 — W Aa Ae Ay Aw
1-0.1-0-0 0.00113|0.00271 3.27| 50.9
1-0.1-0-30 0.00106 | 0.00258 3.16| 24.7
1-0.1-0-60 * * * *
1-01-30—-0 |0.000866|0.00305| 0.116| 1.34
1-0.1-30-30| 0.00110|0.00296| 0.154| 1.30
1-0.1-30-60| 0.00110{0.00343| 0.122] 1.04
1-01-60-0 0.00112|0.00450|0.0574| 2.08
1-0.1-60-30| 0.00193|0.00544|0.0951| 2.20
1—-0.1-60—-60| 0.00141/0.00501|0.0605| 1.90
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ap —€ep —1 — W Aa Ae Ay Aw
1-03-0-0 0.00180 | 0.00497 429 47.5
1-03-0-30 0.00166 | 0.00516 429 27.8
1-03-0-60 0.00193| 0.00555 452 28.4
1-03-30-0 |0.000933|0.00518| 0.224 | 0.943
1-03-30-30| 0.00175/0.00542| 0.317|0.719
1-03-30-60| 0.00142/0.00597| 0.164| 0.449
1-03-60-0 0.00157{0.00884| 0.122| 1.17
1-03-60-30| 0.00238/0.00856| 0.150| 0.832
1-03-60-60| 0.002270.00797|0.0888| 0.715
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ap —€ep —1 — W Aa Ae JAY) Aw
1-06—-0-0 0.0105|0.0137| 9.16| 54.6
1—-0.6—-—0—-—30 |0.00977,0.0147| 9.24| 34.8
1—-0.6—-0-60 0.01310.0150| 9.48| 33.3
1—-06-30—-0 ||0.00240|0.0168| 1.67| 2.37
1—-06-30—-30|)0.00374|0.0172| 1.32| 2.48
1 —-0.6—-30—-60|0.00953/0.0150(0.623| 2.54
1—-06-60—-0 ||0.00400|0.0279/0.919| 1.68
1 —-—0.6—-60—30|0.006140.0287|0.765| 0.966
1—-06-60-60|| 0.0117]|0.0191|0.256| 0.586
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