History of the Entire Universe

The Big Bang is believed to have taken place batvléeand 20 billion years ago.

10 seconds — Some say gravitation was quantizedydane really knows.

10* seconds — The four forces of nature are no lonmefied as the strong nuclear force is separatech fthe
electroweak force. This causes the inflationamigak in which the universe expanded very rapidlyd during which
time, many of the anti-particles were annihilatelich is why we have more matter than anti-matiday.

10% seconds — Inflation ends. Universe is entirelydenap of photons, quarks, antiquarks, and gluokisthis time
there are no protons, and therefore no elements.

10*2 seconds — Weak nuclear and electromagnetic foresrate.

10%-10° seconds (within first 15 minutes) — Nucleo genedigydrogen and some other light element begiomm f

10" seconds (about 1000 years) — Matter begins to mteithe universe.

10 seconds (about 100 million years) — First genenastars, galaxies and planets form.

10" seconds (about 10 — 20 billion years) — The prtesBadiation left over from the big bang is ab8l¢. It appears
that universe is expanding and based on currensumement of the density of the universe, it wilhtioue to do so

forever.

10" seconds (about 100 thousand trillion trillionlimih years) — Protons decay, leaving nothing batteced radiation
throughout the universe.
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FIGURE 26-2 History of the Universe. All the horizontal axes are actually coinci-
dent. The history proceeds from the Big Bang on the left to today on the right.

! Taken from Zeilik, Michael; Gregory, Stephen AndaSmith, Elske v.P.Introductory Astronomy and Astrophysics.
Forth Worth: Saunders College Publishing, 199A03.



