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2 Sloan Digital Sky Survey
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T-dwarf

SDSS WMAP
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n Biomarker (e.g., extrasolar plant)
n Habitable planet
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Astrobiology ? Not yet

Discovery of extrasolar planets Is a wonderful
breakthrough in astronomy (and philesophy, maybe)

But mere discovery has no bielogical information

How can we identify the signature of life ?

m Bilomarker

Suppose our earth is
located at 10pc away. Can
we identify any signature
of life from photometric
and spectroscopic data
alone ?

m Earth-shine
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of (extrasolar) plants:
a biomarker in extrasolar p/anets

Significant reflectivity

of leaves of terrestrial | Reflection
0.4 |- red|edg | spectrum

[
| of leaves

planets for A >7000

An interesting (mayhbe
unique) candidate for "
a biomarker ? | B

Chiorophyll B
ex(rasolar plants as o Chiorophyll A0
a biomarker In el ST, o P
rfavelengin (jm)
extrasolar planers

Seager, Ford & Turner
astro-ph/0210277
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Vesto Melvin Slipher (1875-1969)

Red-edge as a biomarker (at least) in 1924 ! |}

Discovered redshifts of “spiral nebulae” now Hr :
known as galaxies ;

Essential contribution for Hubble’s discovery of

expanding universe
“Observations of Mars in 1924 made

at the Lowell Observatory: 11 L
spectrum observations of Mars”
PASP 36(1924)261
reflection spectrum. The Martian spectra of the dark regions
so far do not #ive any certain evidence of the typical reflection
spectrum of chlorophyl. The amount and types of vegetation

required to make the effect noticeable 15 being mmvestigated by
siitable terrestrial exposures. Astrobiology indeed in 1924 !




Expected daily change of the
reflected light from the earth

EREENEEEEEEREEESEEEEESENEEERENENR.

] 1.5 ) o | 1.5
Time ()

Ford, Seager & Turner: Nature 412 (2001) 885
Assume that the earth’s reflected light is completely
separated from the Sun’s flux !

m TPF (Terrestrial Planet Finder) in (10 20) years from now ?
Periodic change of 1026 level/ due to different
reflectivity of land, ocean, forest, and so on

Cloud i1s the most uncertain factor: weather forecast !
16




http://ast.star.rl.ac.uk/darwin/

(habitable planet)

(biomarker)

Darwin. 1.5
m




?

The historical record here and in other
physical sciences suggests that as the
puzzles and conundrums we know about
are laid to rest, they will be replaced
by still more interesting ones.

P.J.E.Peebles (1993)
- Principles of Physical Cosmology” p.683
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