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create the universe - a four-step method

Diamond is composed of a multitude of carbon atoms,  
linked by covalent bonds. This bond is really strong.  
As a result, diamond is a very strong material.
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create the universe - a four-step method

Ice is composed of a multitude of water molecules,  
linked by hydrogen bonds. This bond is quite fragile,  
so ice only forms below 0°C, when molecules move slowly.
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create the universe - a four-step method

Metal is composed of a multitude of atoms which release  
one of their electrons to form a “band”. This metallic band  
gives its strength and its electric properties to the material.



×10²² =



Ph
ys

ic
s R

eim
ag

in
ed

, C
NR

S, 
Un

iv
er

sit
é P

ar
is-

Su
d 

- i
ll

us
tr

at
io

ns
 : C

ol
in

e A
ub

er
t -

 w
w

w
.ph

ys
ic

sr
eim

ag
in

ed
.co

m 

create the universe - a four-step method

Salt is composed of a multitude of chlorine atoms  
and sodium atoms, linked with each other by ionic bonds.



a covalent bond

this creates
two carbon atoms 

share

one of their electrons 

together
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create the universe - a four-step method

Carbon atoms want to gain electrons;  therefore,  
they share one of their electrons. This is a covalent bond,  
which is really strong.



a hydrogen bond

this creates
two water molecules 

attach with each other

because they are

polarized
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create the universe - a four-step method

Water molecules are polarized. Positive and negative charges  
attract each other. This is a hydrogen bond, but it’s quite fragile.



an ionic bond

this creates
one sodium atom 

give one of its electrons

to a neighboring

chlorine atom
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create the universe - a four-step method

Sodium gives its electron to chlorine because it wants to loose  
one while chlorine wants to gain one. This creates an ionic bond.



a metallic bond

this creates
some lithium atoms  

give away

one of their electrons

which delocalises
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create the universe - a four-step method

Some atoms can give away one of their electrons,  
which is then shared between all the atoms:  
this creates a metallic bond. This bond is really strong  
and allows electricity to conduct.
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create the universe - a four-step method

Each time you move one step forward in the periodic  
table of elements, the atom has one more electron.  
Here,the shape of the last added electron is shown.
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create the universe - a four-step method

This computation results in the determination of a wave function, 
which corresponds to all the possible shapes of the electrons  
in the atoms.


