,.,\E¥0)ﬁ/hjilﬂ$5 AFEJ

PARFRE @EIxX)

. Fe B FE D B ER

T FEDE jJHR‘ﬂﬁ
JRIREKE R
. BRI F D EAE
EREMNSREA
RERDFRK

_O)O'I-BOOI\JA

201248E9H10-138 BEMZE IOV T 4 7 I F— : diEETHHET



A ZRERDBEDERRFZED

3DODRA
1. KIZZ2DIWEDOZENMSHERT S

2. KBROBEDEHERT

3. KizRDNDHIHLESD



A-1. X520
HEDENGES



=5 DKEER

IKERZE

HAKE

ahEE

1 AU = K[z & #hEk D Ih B



N

O T XIREREE



(AL N ED 3 VR

©JAXA/NHK

2007%9H29H




10



AE

© NASA/JPL/Space Sci. Inst.

11



© NASA




© NASA

14



il

EER

2 arcseconds

50,000 km

NASA

15



E ZE LLUEDXRAR

1992 QB1

a=30-50 AU
R ~ 190 km

NASA

17



ABERNINKR - v

Plot pre

NEITREL (2573 KIF)

<>

2, KERNGRF

ared by the M

NASA

18



F—ILEDE

Pluto's.

orbit

Kuiper belt and outer
solar system planctary orbits

The Oort cloud
(comprising many
billions of comets)

NASA

21



INL—EE

22



:':'_E.EEFEﬁJ

23



fgm (3> k54 MER)

Fhoto & Collection
ALLENDE, Cv4, MEXICO Harald =teniik




View of the solar system from above:
orbits are nearly circular
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View of the solar system from the side:
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Condensation of 1-10 um dust from nebular gas

Internal isochron of a fine-grained CAl

Bulk isochron of CAls
(MacPherson et al., 2010a)
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Immense clouds of dust are At visible wavelengths
heated by hot, luminous, the dust is opague,
newly-formed stars; the obscuring the

clouds glow at (a) ultraviolet newly-formed stars
and (b) infrared wavelengths
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Protoplanetary Disks HST - WFPC2

Orion Nebula

PRC95-45b - ST Scl OPO - November 20, 1995
M. J. McCaughrean (MPIA), C. R. O’Dell (Rice University), NASA

Orion Nebula Mosaic HST - WFPC2

PRC95-45a - ST Scl OPO - November 20, 1995
C. R. O’Dell and S. K. Wong (Rice University), NASA
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Young Stellar Disks in Infrared

PRC99-05a « STScl OPO
D. Padgett (IPAC/Caltech), W. Brandner (IPAC), K. Stapelfeldt (JPL) and
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Nature 378,
355-359,
1995

V, (ms™)

B8 : 4238

Jupiter-mass companion to a solar-type star

ichel Mayor & Didier Queloz

=neva Observatory, 51 Chemin des Maillettes, CH-1230 Sauverny, Switzerland

he presence of a Jupiter-mass companion to the star 51 Pegasi is inferred from observations
of periodic variations in the star’s radial velocity. The companion lies only about eight million
ilometres from the star, which would be well inside the orbit of Mercury in our Solar System.
his object might be a gas-giant planet that has migrated to this location through orbital

olution, or from the radiative stripping of a brown dwarf.
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