


Captioning with Audio Description for “What Happened in the Universe After the Big Bang?”
(DESCRIPTION)
[00:00:00.00] Clouds in space.

(SPEECH)
[00:00:01.21] What happened in the universe after the Big Bang?

(DESCRIPTION)
[00:00:04.53] Narrated by Alia Shawkat.

[00:00:06.81] A thermometer rises. Particles zip around a black space.

(SPEECH)
[00:00:10.76] When the universe was first born, it was dense and hot.

(DESCRIPTION)
[00:00:14.23] 1 trillion degrees.

(SPEECH)
[00:00:15.53] In these cramped and heated conditions, particles of light and matter were rushing around continuously running into each other. No atoms could form because matter particles were traveling too fast to stay together.

(DESCRIPTION)
[00:00:28.13] 1 billion degrees.

(SPEECH)
[00:00:29.55] But as the universe expanded, it became less dense and it cooled. The particles slowed down. Soon it was cool enough for protons and neutrons to glue themselves together and combine into these small units called nuclei.

(DESCRIPTION)
[00:00:44.67] Particles combine.

(SPEECH)
[00:00:46.08] But electrons couldn't gather onto those nuclei, because they were relentlessly smashed aside by powerful photons.

(DESCRIPTION)
[00:00:53.18] Photons bump.

(SPEECH)
[00:00:54.56] This made the nuclei ionized. They had protons, which are positively charged, but no negatively charged electrons to balance out their charge and make them neutral.

[00:01:08.21] Meanwhile, the photons couldn't go very far without crashing into electrons and newly formed nuclei. The photons bounced around like sunlight does in a dense fog. Because all the light was scattered around, the entire universe was foggy.

(DESCRIPTION)
[00:01:24.29] Fog covers all.

(SPEECH)
[00:01:25.88] But as time passed, the universe continued to expand and cool and it became much less dense.

(DESCRIPTION)
[00:01:32.58] Fog spreads.

(SPEECH)
[00:01:34.37] With more space between them, photons and electrons collided less often. Electrons began joining with nuclei to form neutral atoms.

(DESCRIPTION)
[00:01:43.85] Atoms form.

(SPEECH)
[00:01:44.86] And now with the electrons out of the photons' way, the path was clear for light's great escape.

(DESCRIPTION)
[00:01:53.40] Light shoots into space.

(SPEECH)
[00:01:55.22] 378,000 years after the Big Bang, the fog finally lifted.

(DESCRIPTION)
[00:02:02.06] The particles settle in a black sky.

(SPEECH)
[00:02:04.59] No matter how big or powerful our telescopes become, the cosmic microwave background is the oldest light we will ever be able to see.

(DESCRIPTION)
[00:02:13.74] An oval shaped image of orange and blue mottled light particles. Text, Produced by the Space Telescope Science Institute's Office of Public Outreach. List of credits and sponsors. Logos, ESA, NASA, CSA, S T S C I, JWST




