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Cosmic Calendar Events Handout
© copyright 2010 Astronomical Society of the Pacific

The Big Bang

The formation of first neutral atoms

Formation of first stars & galaxies

Formation of the thin disk of the Milky Way Galaxy

Formation of the Solar System

Formation of the Moon

Birth of life on Earth

First cells develop on Earth

First vertebrates (creatures with backbones)

First dinosaurs

First mammals

Death of the dinosaurs from giant impact

First bipedal hominids  
(human-like creatures walking on two legs)

First humans (homo sapiens)

Development of agriculture (farming)

Development of the wheel for transportation

Invention of the telescope

Right now
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Cosmic Time Line Events Worksheet
© copyright 2010 Astronomical Society of the Pacific

Note: The symbol ~ in front of a number means “roughly” or “about”

Event
Number of  
Years Ago

Number of  
Days Ago on 

Calendar

Date/Time on
Calendar

The Big Bang 13.7 billion 365 Jan. 1, 12 am

The formation of first neutral atoms
13.7 billion 

(400,000 years 
after the BB)

365 Jan. 1, 12:15 am

Formation of first stars & galaxies ~13 billion

Formation of the thin disk of the Milky Way Galaxy ~9 billion

Formation of the Solar System 4.56 billion

Formation of the Moon ~4.5 billion

Birth of life on Earth ~3.8 billion

First cells develop on Earth ~2 billion

First vertebrates (creatures with backbones) ~520 million

First dinosaurs 230 million

First mammals ~200 million

Death of the dinosaurs from giant impact 65 million

First bipedal hominids (human-like creatures walk-
ing on two legs)

~4 million

First humans (homo sapiens) 200,000 

Development of agriculture (farming) ~10,000

Development of the wheel for transportation ~6500

Invention of the telescope 400 

Right now 0 0 Dec. 31, midnight
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KEY: Cosmic Time Line Events Worksheet with Answers
© copyright 2010 Astronomical Society of the Pacific

Note: The symbol ~ in front of a number means “roughly” or “about”

Event
Number of  
Years Ago

Number of Days 
Ago on Calendar

Date/Time  
on Calendar

The Big Bang 13.7 billion 365 days Jan. 1, 12 am

The formation of first neutral atoms
13.7 billion 

(400,000 years 
after the BB)

365 days  
plus 15 min.

Jan. 1, 12:15 am

Formation of first stars & galaxies ~13 billion ~347 days ~Jan. 19

Formation of the thin disk of the Milky Way 
Galaxy

~9 billion ~240 days ~May 6

Formation of the Solar System 4.56 billion 122 days Sep. 1

Formation of the Moon ~4.5 billion ~120 days ~Sep. 3

Birth of life on Earth ~3.8 billion ~101 days ~Sep. 22

First cells develop on Earth ~2 billion ~53 days ~Nov. 9

First vertebrates (creatures with
 backbones)

~520 million ~14 days ~Dec. 18

First dinosaurs 230 million 6 days Dec. 26

First mammals ~200 million ~5 days ~Dec. 27

Death of the dinosaurs from giant impact 65 million 1.7 days Dec. 30

First bipedal hominids (human-like
 creatures walking on two legs)

~4 million ~2.5 hrs Dec. 31, ~9:30 pm

First humans (homo sapiens) 200,000 8 min Dec. 31, 11:52 pm

Development of agriculture (farming) ~10,000 23 sec Dec. 31, 11:59:37

Development of the wheel for transportation ~6500 ~15 sec Dec. 31, ~11:59:45 

Invention of the telescope 400 1 sec
Dec 31, 1 second  
before midnight

Right now 0 0 Dec. 31, midnight
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Cosmic Time Line Events Calculations
© copyright 2010 Astronomical Society of the Pacific

In this exercise, we want to set the age of the universe equal to one calendar year. Then we want to set up ratios to 
figure out where in that calendar year significant events in the history of the universe would fall. (In this analogy, 
the Big Bang happens in the first moment of Jan. 1 and NOW is the very last moment of Dec. 31.)

So our basic idea is that 13.7 billion years equal one calendar year (365 days). We’ll ignore leap years for this exercise.

We set up a ratio in the form:

Number of years ago an event happened =  x days
Number of years ago Big Bang happened  365 days

The number of years ago the Big Bang happened is 13.7 billion years = 13,700 million years.

When you’ve solved for x, the number of days ago (from Dec. 31) that an event should be placed on our calendar, 
you then have to count the days backwards. To make that easier, we have provided a table that tells you on what 
date any number of days counted backwards from Dec. 31 would fall. (You’re welcome.)

So, for example, the dinosaurs developed 230 million years ago. Setting up our equation,

230 million years =  x days
13,700 million years  365 days

 x = 6.13 days (which we round off to 6 days ago)

Looking at the table of dates counted backwards, 6 days before the end of Dec. 31 puts the start of the dinosaurs on 
Dec. 26. 

Use the table “Cosmic Time Line Events Worksheet” which lists some of the key events in the history of the uni-
verse and do the same kind of calculation for each event. At first, you can round off, but as you get to events closer 
to the end, fractions matter.

So we want to figure out how many years of real time would make an hour on our cosmic calendar. If 13.7 billion 
years = 1 calendar year, then one day on our calendar would be:

13,700 million yrs in a calendar year = 37.5 million years/calendar day
 365 days in a calendar year

In the same way, divide by 24 hours in a day to figure out the number of years in a calendar hour and divide by 60 
again to get the number of years in a calendar minute.
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*D
oes not take leap years into account.




