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I n politics, it’s follow the money.

In Harry Potter, it’s follow the spiders.
In the search for life beyond Earth, it's follow the water.

And so on Mars today, two robolic rovers
seck signs that the Red Planet was once a wet
planet. Rocks are scraped and scrutinized to
see if their innards include minerals that
formed with the help of H20.

For only if liquid water had ever been
around is there any hope that “Martian” was
onee a nonfictional noun,

Lifie, as scientists understand it, needs wa-
ter the way hockey needs ice. Without water,
chemistry can't get complex enough for life to
doall the things it does, like breathing and sex
— atleast aslife is known on Earth. (There'sal-
ways some chance for the alien equivalent of
field hockey.) ¢

Following the water seems to be the best
hope for finding evidence that humans eo-
habit the cosmos with other life forms - to
discover whether Earth is the universe's only
home for life,

“For the first time in human historyswrites.
astronomer Sara Seager, “we are on the verge

likely locales for life in vast
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able planet in history. And if there is more
than one, there are probably more than two.
TFollowing the water is all about finding where

those other habitable planets are hiding.
Merely a decade ago, the existence of plan-
ets orbiting stars other than the sun was an
question. But in 1995 astronomers an-
nounced unmistakable signs of such an “extra-
solar” planct. Since then, many others have
been found — nearly 120 by last count — set-
ting forever the question of how special the
sum is. When it comes to planets, the sun is not
special at all. Lots of stars have

planets,

True, the planets discovered
so far are nothing like the
Earth. Most are big and gas-
eous; the Earth is small and

of being able to answer this g
But to actually find that answer, Mars isnot
world enough. Scientists will have to follow the
water far beyond Mars, bevond the selarsys-
tem, to planets orbiting faraway stars in other
hospitable ZIP codes of the Milky Way galaxy.
Fortunately, it seems, there are planets,
planets, everywhere — and some may possess
plenty of drops of water for life to drink.

Thereis no life on Mars now — at

least, nothing that would qualify

even as a contestant for a reality TV

show. Martian water is frozen in the

planet’s polar ice eaps and perhaps elsewhere

under the planet’s surface. But the Martian

landscape advertises a much moister past.

Channels seem to have been carved by ancient

rivers, and broad depressions look for all the
world like dried-up lake beds,

Grayish must known as hematite, detected
from orbit and eveballed up close by the rover
Opportunity, offers further evidence of a wa-
tery history. Hematite isn't ironelad proof of
water, but other minerals nearby may help
confirm the belief that water once flowed on
Mars. Details teased out of the minerals by the
rover's sensors may tell scientists further tales
about the Red Planet’s primordial climate —
such as whether the weather was ever suitable
for lifee to survive, if not thrive.

Ifthe ancient Martian environment was in-
deed moist — and if future missions find fur-
ther clues that life took advantage of it — sei-
entists will have cemented a key piece into the
search-for-life puzzle. They will know that
Earth isn't unusual, that it’s not the only habit-

P
ast want to find. But with present-
day technology, such planets are much too
small to see from Barth.

Actually, the big gaseous planets are too
smali to see, too. Their presence is detected in-
directly, by changes in the color of a star’s light
cansed by the tugging of a massive planet’s
gravity. Delecting a clockwork cycle of such
color changes, corresponding to a planet’s or-
bit, reveals planets around stars dozens of
light-vears away.

Ofthedistant planets found so far, most are
notgood candidates for life.

Habitable planets must occupy a goldilocks
region of space near their parent star, not too
hot or too cold for life to originate and evolve.
They must be made of life-friendly materials,
with ample water. But many of the known ex-
trasolar planets oceupy infernolike orbits very
close to their stars. And nearly all are giant gas-
cous planets without rocky foundations for
oceans or lakes, ‘

But the giant planets might have smaller
siblings, the way Jupiter and Saturn are merely
thebiggest of afamily that includes the Earth.

To test whether known extrasolar systems
might include habitable planets, scientists are
naturally following the water. David Under-
wood, Barrie Jones and P. Nick Sleep of The
Open University in England, for example, have
identified “habitability zones” around the 104
stars known to possess at leastone planet — de-
fining a habitable zone precisely as the region
around a star where liquid water could ex-
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Future missions will test theories on water in space
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iston a planet’s surface.

The British scientists analyzed
dozens of hypothetical stars —
ranging from half the mass of the
sun to half again as massive as the
sun, wklh various amounts of

di C
simulations del!rl‘rllnsd the wa-
zone

planetary systems were matched
to their best fit among the models.
‘Taking the habitable zone around
thclu!swlobeﬁunmeasmns

vive, given the orbits that the other
planets already occupy.

In some systems, a huge planet
orbits in or near the habitable zone
— bad news for awatery “Earth.” It
would either smash into the big
planet, or be kickéd by the planet’s
gravity into an unstable orbit, pos-
sibly leading 1o a fiery death in the
central star, or an icy journey out
of the stellar system altogether, the
study found. For other known
Erllgpd.lts g:lttm. 'higl

i id not seem li
Many seem able to support a hab-
itable planet for a long time.

“About half of the 104 systems
could have housed an ‘Earth’ in
their habitable zones for at least
the past billion years,” the scien-
tists reported in a paper posted on
the Internet.

Further hope comes from stud-
ies of the planetary system around
the star 47 Ursae Majoris (or
UMa), about 44 light years from
Earth. That star possesses two gi-
ant planets at a considerable dis-
tance, though not as far as Jupiter
and Saturn are from the sun.

47 UMa is about the same mass
and temperature as the sun, astro-
physicist Manfred Cuntz, of the
University of Texas at
and colleagues in Germany point
mn in a paper published last year

n the journal fearus. They cite

survive in
zone, but that it could be big
mmshurlahtbﬂdnmmw

POSSIBLE PLACE FOR AN EARTHLIKE PLANET

47 Ursae Majoris, a star visible near the Big Dipper, is a sunfike star thought
o possess two lags planets, Studies indicate that an Earthlike planet could
survive in a safe orbit with habitable conditions, providing that such a planet

was covered mosthy by water,
MNM“\

for a small planet almost com-
pletely covered with oceans. On
planets covered mostly with conti-
nents, weathering removes more
carbon dioxide t'rom the air, mak-
ing the planet's surface colder and
less likely to be habitable, All rocks
and no oceans, lhm. wou]d make
life's chances pretty dim. Another
reason to follow the water.
P :;;Ckl}){. mnp:l::‘rhﬁnmlnunm
planetary birthing process
suggest that water worlds would

not be rare.
Sean Ra and Thomas

ymond
Quinn (of the University of Wash-  the

ington) and Jonathan Lanine (of
the University of Arizona) tested
42 versions of terrestrial planet
ﬁlrmatlunmlhedunyr]ldtmb
rnulldmgnymnsshr \'arymg
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Even better, of course, would be
direct detection of distant Earths,
with actual images. That will be
harder. Glare from the star obliter-
ates the faint light reflected from a
small planet nearby. But astrono-

mers have&:;poﬂdﬂerwmm

Telescope mirrors can be ar-
ranged, for instance, so that light
ﬁumdtepuentdzrismnul:ﬂd
out by interference, the way collid-
ing water waves di if they
meet out of on the

drawing b

Dr. Seager wrote in a paper
hsindllﬁyurmﬂnrﬂzmad??::—
m$$M Letters. It may be
possible to detect patterns of light
typical of vegetation, as well.

L]

Although the odds that future
searches will find a water-bearing
planet may be good, odds are still
odds, never sure thi As wﬂh
playing the lottery, the
win is to buy as many m:lm Is

le. Alien life’s chances are
if there are many possible
planets that might possess water.
those odds

1t's not just a matter of water-
friendly temperature, The habit-
able must be seeded with
heavy elements suitable for form-
ing planets (and providing
precursors to life), and it
:.?‘g“‘t.,‘;;{‘?.:m""‘“’h -
i OWN aS super-

novas that would bathe any such
planets in deadly radiation. And
all these conditions must be main-
ulmdfou hn;m;gh time for

Goddard
Greenbelt, Md. 1f approved for

afa..luplteliﬂttplme‘l the
wm(A!.argeplms = si:-

funding, FKSI would be the

how many
taining meleorites would crash
into an embryonic Earthlike plan-
et.) In the 42 tests, more than 100
planets were formed — 43 in a
mughlylnbllablemmandllua
distance from the star very nearly

g the same as Earth's. Some of those

phmmelmhMMu-

but received
enmghwamﬁwmumpkm
1.ba suennsts reported in a paper
itted to fearus.

Thcl.n'henul chumning of tectonics
in action also contri to cy-
cling substances such as carbon
dioxide into the atmosphere, an
important of keeping the
planet habitable, Dr. Cuntz and his
collaborators  found  that an
“Earth” at 47 UMa might be habit-
able if the star itself is not too
bright.

In a subsequent paper, in the
Internationad Jowrnal of Astrobi-
ofogy, Dr. Cuntz and colleagues
found that the best chanee for a
stable and habitable orbit occurs

L

Ultimately, of course, the only
“yloﬁndww'mﬂhlﬂtc
really exist isto look for them, And
many elaborate plans are being
made1h inake it so.

One way involves watching
m&mﬁﬁywmwmcrm
light dims slightly on a m:lic
schedule — the dimming cansed
by aplanet passingin front of it: A
MNASA mission planned for 2007
will monitor thousands of stars for
such eclipselike signals.

paving

:hewforNASAs'Hummer"of

planet searchers, the Terrestrial

Planet Finder tenmively sched-

uled for launch in 2015 or later,

says William Danchi, leader of the
FESI team.

hmdlptsdblyaﬁaﬂzal.szolt

persized Earth-based
might be able to join in the hunt.

ml.d&-llm surely be a sign of
i

“There seem to be no nonbio-
logical sources that can continual-
ly produce large quantities of 0,

~ perhaps 3
billion years

Inastudydtheaem-spulr
lished last month in Science, Aus-
tralian astrophysicists conclude
that the Milky Way galaxy’s habit-
able zone extends from about
20,000 light years from the center
cfthc to roughly 30,000

RESOURCES

I Jet Propulsion Laboratory's PlanetQuest page:
hitp://planetquest.jpl.nasa.gow/ Index html

html

I:ghtyemuwuy{lhl: Earth, unsur-
prisingly, sits neatly within that
range, about 27,000 light years
from

more than 10 percent of the gal-
uysmmngmmmy:n
roughly 10 billion possible plane-
tary systems.

pkmly of time for com-
plex life to evolve billions of times,

So if the galaxy teems with
ulouswnurﬁlnnem, whydngzg-

Since then, more answers have

sages to Earth may have had their
budget cut. Aliens choose not to
Aliens try to communicate but are
too advanced for us to understand
them. Or not advanced enough.
Or maybe aliens haven't visited
because they simply don't exist.
Half a century ago, when Fermi
posed the question, that was alog-
ical answer. But today it doesn't
wash. The water trail leads to the
con:lusiumﬁmtpowhwdplum
elsewhere in the galaxy are not
merely possible, they are likely.
Mars muybeharmn'lndl)g but

aliens emissaries to ? in the cosmos water

Or at least an e-mail? must still be flowing. And if as-
was made fa- tronomers continue to go with the

mous a century ago by the flow, they will most learn

Italian-American icist Enrico Mlhheliﬂﬂlhsnomonopob

Fermi. “Where is he on water, it has no menopoly on

asked at lunch one day, all o life.

a ious conversation about the SIS i

lack of alien visitors. E-mail tsiegfried @dallamews com



