Planets, planets everywhere: Kepler Telescope confirms 715 new planets

Salman Hameed
(first published in Express Tribune Magazine)

Pluto may have been demoted as a planet. But astronomers have more than
redeemed themselves by confirming - as of early March 2014 - close to 1700
planets orbiting other stars! And the numbers will only keep on rising. The
implication is clear: the Milky Way, our home galaxy, is full of planets - perhaps as
many as a hundred billion worlds! There may be roughly 500 planets in the galaxy
for every person in Pakistan.

But we are getting ahead of ourselves. A latest announcement by NASA confirms the
detection of 715 new planets orbiting 305 stars. These planets have been detected
by NASA’s Kepler space telescope using a technique called the Transit Method. The
basic idea for this kind of planet detection is relatively simple. If a planet comes in
front of a star, then the light from the star will dim a little. There will be more than
one dimming if there is more than one planet (of course, this works only for those
systems that have an edge-on orientation from our perspective). Similarly,
astronomers can also estimate the size of a planet by the level of dimming: a larger
planet will result in a larger dimming.

What is significant about the recent announcement is that close to a hundred of
these newly discovered worlds are comparable to Earth in their size, and almost all
of them smaller than Neptune - one of the gaseous planets in our own solar system.
We care about finding planets that resemble the Earth, as those might be the worlds
teeming with life.

Indeed, four newly discovered planets orbit their stars at a distance where water
can stay in liquid form. This distance is called Habitable Zone. In our own Solar
system, Earth is in the middle of it, but Mars and Venus are, in some estimates, also
at the edge of the habitable zone of the Sun [to make things more confusing, moons
of giant planets can also host liquid water under ice sheets - as is the case with
Jupiter’s moon, Europa - and therefore one can argue for an expansion of Habitable
Zone definition to include giant planets as well].

But even in the habitable zone, the worlds may still be fascinatingly strange. For
example, Kepler 296f is one of the four new planets orbiting in the habitable zone of
its star. The planet, however, is twice the size of the Earth. Our own solar system
does not host any bodies of that size. For that reason we don't know if Kepler 296f is
arocky planet like the Earth or a gaseous planet like Neptune. Furthermore, the host
star of Kepler 296f contains only half the mass of our Sun - and thus is a bit cooler
than our own host star. The only thing we can say with certainty about Kepler 296f
is that it will be a strange world.



But strangeness rules in our own solar system as well. You can pick any moon of
Jupiter and Saturn, and it will provide you with a tantalizing mystery to solve. From
the volcanic covered surface of o and the subsurface ocean of Europa to the water
geysers on Enceladus and methane lakes on Titan, we are looking at worlds that are
stranger than even what most science fiction ever imagined. And all these worlds
are still in our relatively familiar backyard. From that perspective, it is hard to
imagine landscape of planets that are part of solar systems centered on other stars.

But why do we - or should we - care about worlds that are tens or hundreds of light
years away? Apart from the satisfaction of basic curiosity that drives humans and
our sciences, the discovery of new worlds brings us closer to answering one of the
fundamental questions of humanity: Are we alone in the universe? Given that there
are more than a hundred trillion stars in the universe, the answer has to be ‘no’. But
we don’t have any evidence yet.

The discovery of planets around other stars brings this search for life one step
closer. We don’t know if any of these 1700 planets are inhabited. But considering
the abundance of material in the universe that makes up life - Carbon, Hydrogen,
Oxygen, Nitrogen - and the tendency of life to thrive on Earth even in extreme hot
and cold conditions, I would place my bet on several of these worlds to be inhabited
by some forms of life. Life may be different - but life it will be! Stay tuned.

In the mean time, you can look at artist conceptions of extrasolar planets here
(http://planetquest.jpl.nasa.gov/newworldsatlas) and here (http://i09.com/the-
most-mind-blowingly-beautiful-artists-conceptions-1445486387).
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Figure Caption:

The histogram shows the number of planets by size for all known exoplanets. The
blue bars on the histogram represents all the exoplanets known, by size, before the
Kepler Planet Bonanza announcement on Feb. 26, 2014. The gold bars on the
histogram represent Kepler's newly-verified planets.
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