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(DESCRIPTION)
[00:00:00.00] Text, Which planets support life?

(SPEECH)
[00:00:03.30] Which planets might support life?

(DESCRIPTION)
[00:00:05.57] Narrated by Nicole Fonarow. Simulation.

(SPEECH)
[00:00:08.71] The first step to find life in our galaxy is locating exoplanets, planets that orbit other stars. But once we find them, how can we tell if they can support life? Would we want to go there?

(DESCRIPTION)
[00:00:19.93] Trappist-1.

(SPEECH)
[00:00:20.94] The Trappist-1 system has seven Earth-sized planets with three of them in the habitable zone, but we know very little about their atmospheres. The Hubble Space Telescope can tell us whether these planets have hydrogen-rich atmospheres like icy-gaseous Neptune or atmospheres more like rocky Earth.

(DESCRIPTION)
[00:00:38.34] Habitable planet.

(SPEECH)
[00:00:39.66] To measure the planet's composition and atmosphere, we need to use a technique called spectroscopy. Astronomers use spectroscopy to sort light into its very specific components since different chemicals and dust particles give off different telltale fingerprints.

[00:00:55.63] The Webb telescope has four spectrographs which will be trained on a few lucky exoplanets. We'll learn about the atmospheres of these planets by seeing their fingerprints as a shadow against their bright host star in a similar way to the transit technique.

(DESCRIPTION)
[00:01:09.52] Star's brightness.

(SPEECH)
[00:01:10.51] Life changed the atmosphere of our Earth over time, increasing the oxygen and decreasing the methane. By taking a virtual sample of the atmosphere of these exoplanets, we can look for evidence of carbon dioxide, water vapor, and methane, signs of life as we know it. With Webb, we can scan for evidence of biological processes trillions of miles from Earth. So are we alone? Webb and future missions may finally help us answer this question.

(DESCRIPTION)
[00:01:39.06] Text, Produced by The Space Telescope Science Institute's Office of Public Outreach. Narrator, Nicole Fonarow. Writers, Joel Green, Vonessa Schulze. Designer, Joseph Olmstead. Logos, ESA, NASA, CSA, S T S C I, JWST

