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W
hen

the U
niverse

w
as

very
d

ense 
and

 hot (T
= 1

0
1

2
 K

), shortly
after

the B
ig

B
ang*, it

contained
only

elem
entary

particles
of m

atter
(quarks, electrons, neutrinos) and

 
‘grains’ of light called

photons. 
A

s they
cooled

, the quarks com
bined

into
protons

and
 neutrons

in equal
am

ounts. B
ut as the tem

perature
d

ropped
, m

ost
neutrons turned

into
protons

w
hich

are less
m

assive. W
hen

the tem
perature

fellbelow
1

0
9

 K
, 

there
w

ere
7

protons
for every

neutron.
N

eutrons and
 protons

then
com

bined
to form

nuclei. The m
ost

stable
nucleus

that
could

be
form

ed
at that

tim
e w

as
helium

.  A
ll the available

neutrons
w

ere
used

to form
helium

, 
giving

one helium
nucleus

for every
1

2
 

hyd
rogen

nucleiat the end
 of the 

prim
ord

ial epoch.
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From
 the Big Bang to us

BAN
G !

W
in

d
s

, c
o

llis
io

n
s

, e
x

p
lo

s
io

n
s

S
om

e
of the elem

ents
form

ed
in stars 

are ejected
into

the interstellarm
edium

 
w

hile
the rest

are locked
up forever

in 
the ‘stellar

corpses’ that
are w

hite 
d

w
arfs, neutron

stars and
 black holes.

S
tars w

ith
a m

ass of less
than

8
 

tim
es that

of the S
un d

isperse their
outer

layers
in a peacefulm

anner, 
ejecting

nitrogen, carbon
and

 som
e

elem
ents

heavier
than

iron. 
The m

ore m
assive stars end

 their
life 

in a spectacularexplosion, a supernova, 
and

 expelcarbon, oxygen, neon, 
m

agnesium
and

 silicon, am
ong

others.  
O

ther
heavy

elem
ents, such

as gold
 

and
 uranium

 require
a very

high d
ensity

of neutrons to form
, and

 this is m
ore 

likely to happen in neutron star 
collisions.
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O
ur bodies are m

ade up of w
ater 

(6
3

%
), proteins

(2
0

%
), fat (1

0
%

), 
sugars

(2
%

) and various
m

inerals
(5

%
).

S
ince

chem
istry

w
as

developed, at the 
end of the 1

8
th century, w

e
know

 that
all these

m
aterials

are com
posed

of 
com

plex
m

olecules
w

hich
contain

atom
s

of hydrogen, carbon, oxygen
and 

other elem
ents

in sm
allerquantities.

These
elem

ents
are exactly

the sam
e

as those
found

in plants, in the E
arth's

crust
and in the atm

osphere. 
U

sing
spectroscopy, astronom

ers
have show

n
that

these
sam

e
elem

ents
are also

found
in stars. B

ut it
w

as
not 

untilthe m
iddle of the 2

0
th century

that
astronom

ers
succeeded

in 
understanding

the origin
of these

elem
ents

and in discovering
the very

close link
w

hich
connects

us to the 
stars.
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