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Quarks are so small that their size .
is not yet determined, nor is it

known if they have an inner
substructure. They combine to
form neutrons and protons at the
heart of atoms. They are held
there by a strong grip acting only
over a very short range.

Protons and neutrons cluster to
form the nucleus of the atom.

electromagnetic
Atoms are held together by an

electromagnetic grip. Electrons

the opposite charges of the electrons
and the nucleus.

Electromagnetic attractions and
repulsions cancel out in bulk
matter. This leaves gravity as the
dominant Jong range force
gripping planets and galaxies.

Bulk matter

gravity

appear to orbit around the nucleus. |
There is an attractive grip between |
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Life appeared on Earth 11,500
\ million years after the
Big Bang

The Milky Way galaxy
took on its spival shape

about 5,000 m

after the Big

m years

v

) —\%
g )
Quasars were v 4
among the | {
first objects ‘ 7 < AT e ,;.',,‘

=0 Dem Ry

EXPANSION AND GROWTH

As the young universe
expanded, its material started
to clump together. About
3,000 million years after the
Big Bang, galaxies started to

The initial temperature
take shape. Thc’\;!]{\‘r system of the e e
formed about 10,000 million % about 10,000 million

years after the Big Bang. million million degrees

UNIVERSE: COOLING DATA UNIVERSE FACT

® Scientists can trace

| the life story of the
universe back to what is
called the Planck time,
10" seconds after the
Big Bang.
10" means a decimal
point followed by
42 zeros and then a one.

== =

Tn;u- after I’nﬁ Bang Temperature
107°C (1.8 x 10"°F)
10°C (1.8 x 10™F)
10*C (10,000°C-18,000°F) |
3,000°C (5,400°F)

1,000 million years ~ -170°C (-275°F)

15,000 million years -270°C (-454°F)

10 ¥ Secs
3 minutes
300,000 years

1 million years
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