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The Big Bang 

15 billion years ago the 
universe was created in a 
single violent event known 
as the Big Bang. 

-All of the space, time, energy, and matter 
that constitute today's universe originated in 
the Big Bang.  
-The early universe was extremely small, dense, 
and hot.  
-The universe expanded and cooled, four 
fundamental forces (gravity, electromagnetism, 
and the strong and weak nuclear forces) became 
distinct. 



Galaxies 

-The young universe did 
not have a perfectly even 
distribution of energy 
and particles. 
 
-Concentrations of matter 
formed into clouds 
(Nebulae), then condensed 
into stars and the 
collections of stars we 
call galaxies.  









Element Formation in Stars 

Gravity provides the force to create spheres of 
gas that are hot enough and dense enough at their 
centers so that hydrogen can fuse into helium 
(nuclear Fusion), creating a star.  

Nebula: A cloud of gas 
and dust in interstellar 
space.  











Element Formation in Stars 







Element Formation in Stars 

Young stars grow and shrink as they try to strike 
an evolving balance (Dynamic Equilibrium) between 
gravity, which tries to compress the star, and the 
pressure from the fusion reactions that try to 
make the star expand. 

Fusion Reaction: when the 
temperature of the gas 
cloud reaches 15 million 
degrees Celsius hydrogen 
atoms fuse to form helium 
atoms.  This reaction 
creates the sun’s energy.  
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Star Death and the Distribution of 
Elements for New Star Systems 

This explosion, a supernova, is the source of 
all the heavy elements that are found in 
nebulae, stars, planets, and interstellar space.  

When a star runs out of fuel 
it’s gravity causes it to 
collapse, then it rebounds 
outward and strikes other 
material falling inward. This 
collision occurs with so much 
energy that it creates all of 
the naturally occurring elements 
and blows the star apart.  



Birth of Our Solar System (Video Clip) 
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Solar System 101 (Video Clip) 



Planetary System Formation: 
Protoplanetary Disks 

Gravity causes gases and dust 
to be drawn together into a 
denser cloud.  The nebula 
then begins to rotate, 
flattened out like a disk 
with most of the mass 
collapsing in the center. 







Planetary System Formation: 
Planetesimals Form and Protoplanets Condense 

Within the spinning 
protoplanetary disk, gravity 
allows clumps to form and 
grow, creating objects called 
planetesimals. 

Clumps of solid material begin to solidify as they 
accumulate enough mass; growing larger as the 
result of collisions. Eventually, a few large 
objects, protoplanets, will begin to dominate the 
nebula. 







Forming Jupiter and Earth-like Planets 

Four planets: Mercury, 
Venus, Earth, and 
Mars, are called 
terrestrial.  These 
planets formed in the 
original nebula where 
the temperatures were 
high.    

They are relatively small, rocky and metallic 
bodies.  Some have molten centers with a layer of 
rock called mantle outside their centers and a 
surface called crust. 













Space School: Our Solar System(Video Clip) 



Forming Jupiter and Earth-like Planets 

The next four planets: 
Jupiter, Saturn, 
Uranus, and Neptune 
are large gas giants.  
These planets consist 
mostly of dense fluids 
like liquid hydrogen.  

They formed in the colder outer parts of the early 
solar nebula.  They have rocky cores about the 
size of earth that are covered with layers 
hydrogen in both gas and liquid form.  They are 
far from the sun and have extremely cold surfaces. 


