


Universal answers -
and amazing advances

Scientists need to understand why and
how the very smallest particles behave to
answer some of the very big questions
about our universe. And the Large Hadron
Collider (LHC) will help them find those
answers.

But that’s not all the LHC will do. The
experiment is pushing technology
to its limits, which should lead to
advances in many areas. For
instance, the LHC needs fabulously
fast computers that can track the
particles as they travel through the
detectors.

This is a challenge equivalent to
reading 10,000 copies of
Encyclopaedia Britannica

a second...

computers have to
choose the most promising ones

computing
video

even ones they haven’t thought of

yet

‘Searching for Higgs
will be equivalent to
looking for one needle

in 20 million haystacks.’

Tara Shears, a physicist
working on the
LHCb detector

Hunt Higgs
Game

giving us new knowledge

‘In a project like the
LHC, technological
spin-offs are likely.
Personally | just work
for the pleasure

of knowledge.’

Gian Giudice,
a theoretical physicist
working on the LHC




When beams collide... Particle burst Dedicated detectors

Back to the Big Bang

Imagine the energy of a speeding train, packed Not all the particles travelling towards each Four huge detectors - ALICE, ATLAS, CMS and
The Large Hadron Collider (LHC) will let into a narrow beam of particles. When two of other will collide. But when two particles do LHCb - are positioned around the ring at the ‘ :
. . . . these beams cross inside the LHC, they’ll produce meet head on the results are amazing - collision sites. The Only some particles
scientists really have a smashing time. tiny bursts of : scientists go so far as to call it an ‘event’. , each on the hunt for a different bit of iatd eideteston ]
directly - others will

Tiny particles will be zipping round the information. As each newly produced particle

. . Each event produces a burst of different N - quickly disappear,
ring at nearly the speed of light. i ] icles that shoot off in all directi And darts through the detector it will be recognised pustrr R,
ese high-energy particles that shoot off in all directions. An and logged. o Lt e Pl tHATS
Each time a pair of particles collide, a coll|5|on§ -Wll.l replicate with . .there san ey TS
X . ) the conditions that occurred awful lot to keep tabs on - but scientists have
cascade of different particles will B in the moments after the top-of-the-range detectors to record it all. DavEBaLNGY;

a physicist working

be created, shooting off in all ! Big Bang, about 14 billion
on the CMS detector

directions. To track them, the years ago.’
scientists have to use super-speedy
hi-tech detectors.

Patrick Koppenburg, a physicist
working on the LHCb detector

When the particles smash together ‘The “explosion” will be
. . This is the first time scientists have created s confined to a minuscule
they will have seven times more

. . high-energy collisions. But don’t worry, exper amount of space, and
energy than in any previous are sure the Earth won't explode. : only last for a tiny

experiment. instant in time.’

I David Evans, a physicist
This is the key to finding out what working on the
happened in the instant after the S mERtReioN
Big Bang...

CIP




The world’s largest
physics experiment...

Engineers have built one of the biggest,
fastest, coldest experiments on Earth.
At four locations inside a 27 km ring,
scientists will smash particles together
to try and answer some fundamental
questions about our universe.

These collisions need to be very high
energy if the scientists are to find
what they are looking for — which
means that the particles need to be
travelling at almost the speed of
light, whizzing round the ring
11,000 times a second.

The inside of the ring also has to be
the coldest, emptiest place in the
universe...

Inspiring experiment
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‘The UK is involved in
all the experiments at
the LHC, so whenever
discoveries are made

British physicists will
be there.’

Helen Heath, a physicist
working on the LHC

CIP

A smashing time

Super-cool magnets

Cathedrals of science
The LHC will smash particles
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scientists can now explore their BIG BANG dreams...

Particle proof

Deep underground, scientists have built a huge

experiment to study the smallest particles that
exist - to help them answer some of the biggest
questions about our universe.

Scientists have spent over 10 years developing their
latest theories about how the universe works. But
until now they haven’t had a powerful enough
experiment to test their ideas.

ALl this will change with the Large Hadron Collider.
The huge amounts of energy this can produce will
recreate the conditions that occurred less than a
billionth of a second after the Big Bang.

The Science Museum finds out how this super-

cool, high-energy experiment will
help us understand how our universe works...
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