. -

ARFREFRMER VEFER HE IR

EvI N\ FHERME Y 5— OUXVXDE,E%
20094F 12 A 25 B @/ 4E7R—

http://www-utap.phys.s.u-tokyo.ac.j p/~suto/mypresentation_2009j .html

PHF




BZEDLIOJIZHIDOHFILH DD H




7 - 7~/=E7% WZ@E%J .

FH AR (FFEHOPD

20004 (Z

4

452F: PEAW

ELMRAEGZNHER" D AT
N T-bD k" EFHEDERIE?




AR5 ERE (IxW) DERER

Number of planets by year of discovery

19954 : T F < e[ £ 505
hot-1CEEBUVELS

34

(333),

(|
L

I
=

g
=

o — <,
e,

~
44
C

10

g [
.".J..l].ﬂ.

5 19396 1937 1938 1939 EDDD EDD‘I EDDE EDDH 2[][]4 EDDE EDDE EDD? 2008

N
S
@
| -
AL
a
(T
0 s0
-
@
L0
=
-
=

=
o

- HO
I RIEBY 2 NN,

1989 13992 13

)

413

)




ESVOH>TRDTFF=-DOM?

Circular Orhit: rhao CrB
.--_."'. ‘.‘% -..._r...-
E= b67.1 m/s e = 0.03

w = 210.0 deg, sinfi)= 0.3 *)

Radial Velocity Curve
of the Star [m/=]

100 [
50 F

50 L
—100 [ . . . . ]
00 02 04 08 08 1.0

Orbital Phase
5.G. Kovzennik (CHy, B 1847)

s NYTS
s FIOEDERENE

ik

*i‘%ltc __)(_I‘)l/$51
B HEARI - Z &)

N

s FOUDUYRNE
m (3 Hh\J:(T*L(i)'::"D

EQOIEEZREHE
t)]%)_&'CE" MDHERS
SHI/N—T U RRE
JEEARIZBE <755

)d



Velocity {(m/s)

RHARES1EE -
AOTHOKRBGRINEE
(1995 FH 3K )

100

-50

~-100 L

50 |

HIMN42BT—JE

51 Pegasi Marey & Bitler

| Mass = 045 M, /sini P-gmadey

e-0oL ]

5 * 7
5] 10 15 20 2h 30

TIME {(Julian Day - 2450000)

Velocity (m/s)

100

a0

-a0

51 Pegasi

.P:
K:
e =

4231 day
6.04 m/s
0.014

RMS =5.33 m/sa-




FOTDORS Iy EHD209458b

s BRELEHOT—ZICED M S5EE LD
1IE®tFﬁﬁ§
Bt

H-REICKIEEENE
e (AT $55E) D FN 4R i d
?ﬁfé @U?(—‘EI )‘-E—_}EO: day ,

% LY .

1|

o 1

I A
LAt / J7)l«-’?—'§§'¥a&‘ﬁ%k$
?%35’5 Igo)fcr#ﬂifﬁaﬁz’z«t

¥ Ea)ii i R 2R L Brrowln 'e‘tl_aff (2.001..~

Henry et al. (1999), Charbonneau et al (2000)




=Z(XE ?&Ezéh\ ?

>
.. 0.5 arcsec

= 4=
oo 275k (ATt ) b = 107
TELDAIERE: 05704 s

7(55

i’@i#bﬁﬁﬁﬂf%é“ﬁ#
BED KREIAN T, 9 %Eﬂ

%L\ FE2ENDXIZHH27F

DN KAZIRET S

= [FEAEATEE
(f=>7=)




1111111111

o, M= 3013ImI0 1)
- L
TR
-y T ucseaE, !
K ; I
® /!
_— A i
e TEE

INPNE

TRXB

o CEEMAM
o PREE:50JL4F
o GORNEE

o A[tRJLT6HEE

cHEOVABHE _——"_

o BHBAL\RILZE DR
€WK6ﬁJ%$U

PIMBEOBROBRIFBRELENG N/ 4 X
(RARy I/ A4 X)

BDEZ*HSCHEREZRE
MITEEDT IIL—T)

GJ 758

=19h23m34.0z, FRER=+33413m19.15)

| B<SE3E,

r : . Cradit Stallarum softwar
* Fpim 5.5 x 6.5 - {hitip: avaew. stellarium. orgd)

REOMOBMNERI.6Z7O02D

FoMRELTRATWNS (REFZETEHALY)
Ff-. BABEZ L. ENBLEKOE (EBOETEAEL)




HEREBEESZAHAN? 2

o dﬁb%_a —C[if& L) -
e 347 AfElM 2Bl &R AIT REA
REZED (590170 5)

e EXIUIBIZHASAT=X
R—IL— 7D XL %
HmEMhHEH

o fREFNDTENE =
CHHIEICELGLHAEE
ES)|

e FELRILAIEER

(ElRLXXE. BFf THEKREE) 100 50 5
T?%ﬁﬁ@hﬁ’i’lt

K2 Hh Bk

—100




xrf%éawwttﬁﬁ
T IME, seerenmmecon .

on. Best & Worst Lists

Special Reports  Best Websites Worst Cars  Time 100 Time 100 Roundtable Desig
Best TV Shows Top 10 ALL Time 100

o NS
94-ZAIZIIL.\ §~¢~/S\;2009£E$£|’$%JL,TOD1Od)_g &
ﬂ,&%_

The Top 10 Everything of 2009

TIME charts fhe highs and lows of the past year in 50 wide-ranging lists

GJ758A (X 8) [T KB LIFIFRLEKRES
GJ758B (B E) (TR E DM OB FINEELTIEHOTILNS
(HFTHFKREE) BREYAXIIARBLIFIERLLEEEIND




Time The Top 10 Everything of 2009

= Top 10 Scientific Discoveries

m 1.
m 2.
m 3.
m 4.
mD.
m 0.
m /.

m 8.

m 9.

Our Oldest Ancestor, "Ardi"

The Human Epigenome, Decoded
Gene Therapy Cures Color Blindness
A Robot Performs Science

Breeding Tuna on Land

Water on the Moon

The Fundamental Lemma, Solved
‘eleportation!

The Large Hadron Collider, Revived

= 10. A New Planet (or Brown Dwarf?) Discovered
http://www.time.com/time/specials/packages/0,28757,1945379,00.html



10. A New Planet (or Brown Dwarf?) Discovered

= In December, an international team of astronomers announced it had
spotted a planetlike object orbiting a star much like our sun. The star
lies 300 trillion miles, or about 50 light-years, from Earth; the planetlike
object is estimated to be 10 to 40 times the size of Jupiter. Using a new
planet-hunting instrument on the Subaru telescope in Hawalii, scientists
were able to get direct images of this new object — which may or may
not be a brown dwarf (a failed star).

= Although direct images of other solar systems have been taken before,
this is the first time astronomers have captured a star this similar to the
sun in size and temperature. Scientists say the real surprise is the
location of the orbit of GJ 758 B, as the newly identified object was
dubbed: it was previously thought that large planets form either closer
to or farther from their stars, but not in the location of GJ 758 B, which
IS about as far from its star as Neptune is from the sun.

= Alan Boss, an astronomer at the Carnegie Institute for Science who was
not involved in the research, said the "beautiful detection of a very low-
mass companion to a sunlike star reminds us again Aow little we
truly know'" about the planets around nearby stars.
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New Worlds Mission:

simulated image
HIE EER FA=0° EE E AR B =60°

s BAROKBGERONREZ ANFHERKFE+HAHILEZ—)EZAN
TIIONRFEENOBRAIL-BZEICTFEINIER

" COESIBIVLAVAERLIGE ., —KANEETHN DD
=517 http://newworlds.colorado.edu/




21 )LD 5
(FTILEDINSKEHR)

= Where are they ?

p 1950F . ART7SEAHERTD
REBZTYa-J)LIHARELY
MFf=EINTULVS

\



3 Bk G £R A

= AOEWER (MBK R ESTIE> KiE5E) D7 il %
LT. ADOBASWER D GthBk ST K KFZot) EDEE
ZEHET HBMDODRFA LR ZTRET S

s R DE2DHIRD 73 S ER R D 1R e = ER

earthshine




FRRNAF T —H— (EPTFE D)

wikEBOBRNT—2(TasE) RS
) s A/NR@0.76 £ m

f Al s B/A\RF@0.69 4 m
Woolf & Smith s 7K
(2002) = 0.72,0.82, 0.94 um
e =Y
= Chappuis /\>F
@(0.5-0.7) um

= Hartley /AR
@(0.2-0.3) 'm

Kasting et al. arXiv:0911.2936
“Exoplanet characterization and the search for life”




IR D FRNARIRILENAFT—H—

HhIXERREET—3

(FR5H) h};‘: = AV @9.6 4m
N: ur n RICEER DD ETH-
i \ THLREALOT, B

FNDBRLNL—H
mK:<8um, =17 m
AL @7.7 4 m
n 24 F LI _E RO Hh Bk

[ZIEFEIFEAEEESR
aA\AG NSy B
llln:-.'-.'l:-J-'.-[IE:l.II I:_r.:l';":ll " N )U)-‘//'_E‘Z"f‘m x ;E r?

Kasting et al. arXiv:0911.2936
“Exoplanet characterization and the search for life”

ApJ 658(2007)598 I




FYBE (RSFHI?) ENAF I —H—

Extrasolar plants on extrasolar planets
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Vesto Melvin Slipher (1875-1969)
LyRTyU% 4T —h—ELTRS EBRERA ;i I
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“Observations of Mars in 1924 made
at the Lowell Observatory: 11

spectrum observations of Mars”
PASP 36(1924)261

reflection spectrum. The Martian spectra of the dark regions
gn far do not mive anv certain evidence of the tvpical reflection

spectrum of chlorophyl. The amount and types of vegetation

required to make the effect noticeable 13 being nvestigated by

siitable terrestrial exposures.
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O;: The Occulting Ozone Observatory

O3: The Occulting Ozone Observatory

N. Jeremy Kasdin!, David N. Spergel!, P. Doug Lisman?, Stuart B. Shaklan?, Dmitry Savransky!, Eric Cady!, Edwin L. Turner?,
Robert Vanderbeil, Mark W. Thomson?, Stefan R. Martin?, K. Balasubramamian?, Steven H. Pravdo?, Yuka Fujii3, Yasushi Suto?

IPrinceton University, 2Jet Propulsion Laboratory, 3University of Tokyo
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