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Lately, a lot has been written on the Trappist 1 planetary system. The interest is due to the
fact that there could be life on one of the planets in the system.

But let us take a look at the data.
Before we discuss the Trappist 1 planetary system, let us look at our solar system.

As we all know, when a planetis further away from the parent star it will not be able to
maintain liquid water. Any water would be in the form of ice. On the other hand, when the
planetis closer to the parent star any water would evaporate. The limited narrow zone
where a world can maintain liquid water is known as the Goldilocks zone. In our solar
system, this zone spans from 0.5 astronomical units (AU) from the sun to 1.5 astronomical
units from the sun (Ref 1). One astronomical unit (1 AU) is equal to the distance between
the sun and the earth.
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Fig 1. Habitable Zones of Different Exoplanets.



Any planet closer than 0.5 AU, would be too hot for liquid water to exist. On the other hand,
anything further away than 1.5 AU is too cold and the water would freeze. Hence our
habitable zone is approximately a band of 1.0 AU.
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Now let us take a look at the parent star of the Trappist 1 system. This staris much smaller
than our sun. Trappist 1 star is only 10 percent of the mass of our sun. As per NASA (Ref 2)
its energy outputis only 0.0005 of our sun.
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Our Sunis on the Left and Trappist 1 is on the Right

The energy is dissipated to an area of 4.1t R2 from the center. The energy dissipation
reduces at a rate of R2 from the star. As per NASA, Trappist 1 energy outputis 0.0005 of our
sun.



Hence the Goldilocks zone or the habitable zone of Trappist 1 system should be
0.5*y/0.0005 AU to 1.5*/0.0005 AU.
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The energy of our sun dissipates to a sphere with radius R which has a surface area of 4.pi
R2

This simplifies to a habitable zone of 0.011 AU to 0.033 AU from the star. The distance of
the habitable is only 0.022 AU!



1 AU is 93 million miles. Hence 0.022 AU would be only 2 million miles. This is only ten
times the distance to the moon. For life to persist, a planet has to form in that very narrow
band. Not only that, the planet has to stay in that narrow band for billions of years for life to
evolve from basic elements to complex life. Not to mention there are a bunch of other
planets in the vicinity of the system.

Overall the chances of a planet forming and staying in this narrow band are almost zero.
Also, remember that just because there is a planet in the habitable zone, does not mean
complex life would form.
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