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“Are we alone ?

Origins

“ Where are they 7 > (Fermi 1950)
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Velocity (m/s)

51Pegasi b:

(Mayor & Queloz 1995)
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Butler, Marey & Fischer (1999)

Velocity (m/s)
Velocity (m/s)

RMS = 37.69 m/s

Observation Date (_Yeclrs)

Observation Date (_Yeors)

15



VANd:

| The'Upsilon Andromedae System

" 2.5°AU ¢k
3.5 year orbit
" ”_4x Jupiter's Mass

SN OB AU
: 242 day orbit
Twice Jupiter's Mass"

0.06 AU
. -4.6 day orbit ..~
- 75% Jupiter's Mass

L ‘Mercury.

* Venus

‘Earth

‘Mars .

- Our Inner Solar Systern  + .-

1.00 AU .

_ SRR T T e et L
.1 year orbit - :

0.39 AU -
1.0 year orbit, J .-l T e s R

. 5. 9.25 AU
| -89-day orbit:

. 228 day orbit "’

& Wl AATL L e, Al w o [ .
: . r - r LI -\.-:.' =
. ¥ ¥ ' Ll B K
o i : e ; i T Sk e A
LR S R / i S S A
% 3 - = i P ® o _! - = ] k L '__. ‘ o LRy
y ' © Harvard-Smithsonian CfA (A.-Contos), }999 -, - : - R L P
|I-H - . - -'
= : - :
- ' I"\.- . : - ".' 1 : ".l.
- '-_ |_. T - - -
i© ' .




1992
1995

1999

7400010,
2001
2003
2004 3 15

PSR1257-12

o]

120

(?)

17



HD2094586
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Transit

Radial velocity data

= Radial velocity data

Limb darkening

= Radial velocity
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= Winn, Suto, Turner et al.

2004

Transit radial velocity

(Rossiter )

Ohta, Taruya & Suto (2004)
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HD209458b radial velocity
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Transit radial velocity
(Rossiter
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HST spectrum of HD209458
STIS (t,.,,=1620sec)
Dataset 063304010
May 12 2000 9:02:14PM
T.Brown et al. (ApJ 2001, 552, 699)
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Vesto Melvin Slipher (1875-1969)

@Lowell

“spiral nebulae”

GENTLEMEN, — Observatory 40(1917)304
In the Ohgervatory, No, 511, p. I , Mr. Reynolds has a
letter which 1 fear wight lead the reader ln suppose that litils
[l]rit]l].'-'lll: B "']-ILJL]].". 1”“ ]j]ﬂ.LLli 1M lI]I“ "I'-'._].l..l‘l.'”“'l'h':l l"l-l!l.tlﬂl"lq l'll‘l_' ] I'I_I""I_]_
nebule such as I mitiated in 1912z and have had in progress sinee

at the Lowell Ohssrvatory, and I bez space for a few remarks
We wonld, 111.dEF_-|"1 be fortunate in seience if the inaccenracy of

obaervation were never more than a small fraction of the f]lll[l"lt:r
ohserved. I am, Gentlemen,
Lowell Observatory, Yours tmlt.htuflj:;,
Flogstaft, Arizona, V., M. SLIPHER.
117, June 16,

“Observations of Mars in 1924 made at the Lowell Observatory:
Il spectrum observations of Mars” PASP 36(1924)261

reflection spectrum. The Martian spectra of the dark regions
50 far do not give any certain evidence of the typical reflection
spectrum of chlorophyl. The amount and types of vegetation

required to make the effect noticeable 15 being investigated by
suitable terrestrial exposures. 6
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red edge

Earthshine spectrum

Woolf & Smith

C;i;\’“w A ffw”r——]rll\."“ﬁ Flr\“rllf_“ (—\ ;lpﬂ‘|y|1‘f1,1'r *1'|1 |r1 b ApJ 574(2002)430
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2015 ?

Simulation of IRSI k_
at L2 observing
a sun-like star
at 10pc, with an Alcoind Space
Earth-like planet at :
1 AU. Inclination

of planetary sys-
tem is 30¢ with a
Solar System level
Zodiacal Light.
Observing time is

ution element

60 hr.

The star at the
position marked by
the cross has been
nulled out. The
artefacts are due to
the simple recon-
struction algorithm.
More powerful algo-
rithms are being de-
veloped.
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HDS at Subaru
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