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Create strategies for the communication of physics topics that are
related with searches for dark matter in the LHC.

Produce a series of informative elements about searches for dark
matter in the LHC.

k about the paper “Vector Boson Fusion Topology and Simplified
els for Dark Matter searches at Colliders”.

e informative elements in places like high schools, colleges,
2 museums.
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Jarget Audience and Strategy

The target audience are people over 12 years old.

e made a series of infographics about:

Standard Model.

k Matter.

e Accelerators.

for Dark Matter in Particle Accelerators.
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What are we made of?

To know about simplified models, particle collisions and particle
accelerators we must first know about particle physics.

In this infographic we talk about:

ovond the standard model.
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Dark TNatter

In this infographic we explore the generalities of dark matter. We talk
about:

e DM abundance in universe.
e How it was discovered.

DM characteristics.

y is so hard to detect it.
idates for DM.
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Once we know about standard model and dark matter, we can talk
about particle accelerators.

In this infographic we talk about:
e What is a particle accelerator?
s uses in industry and research.

functions, characteristics and experiments
parts, functions and purposes.
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Darl Matter and Particle Accelerators

Now we're ready to talk about the paper.

In this infographic we talk about:

e Searches for DM in the LHC. \*‘0\/’/

e Theoretical models and
Simplified Models. ¢ <~E materia

BE. - osoua

mputational simulations. /‘”/\0\\

and background.
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Nucleus
(protons and
neutrons)

According to the standard model of particle physics, atoms are made
of particles, which, in turn, are made of elementary particles. These
come in two families = quarks and leptons. All matter is made up of a
combination of two guarks ('up’ and ‘down’) and the lepton called the
electron. The rest are usually only ‘seen’ in high-energy particle
accelerator collisions or in the moments after the big bang

The elementary forces The elementary particles

Strong ' uarks

The strong nuclear .
force is responsible for All of the matter in
the universe is made

holding quarks 5215
of a combination of

together to form o |
protons and neutrons. up’ and down’ quarks

It behaves like elastic - = - All comhinations are

Y Graphics: Ben Gilliland

Quarks come in six ‘flavours’:

the further apart you pull called hadrons (Greek

two quarks, the stronger the & for heavy)

force gets between them. Its ‘force Each of the six

carrier’ is called a gluon “flavours’ of quark
can have one of three /

Weak different ‘colours’ These two columns

(different properties) have to be made in a

particle accelerator
Teptons & = o % ~

The weak nuclear
force is responsible
for radioactive decay.
It allows an atom to
change into a different
type of atom by taking
on or losing particles.
Its force carrier is the
‘W’ (or ‘2’) boson

Electromagnetic

The electromagnetic =
force affects any

The most familiar
lepton is the electron
Leptons are not
made up of quarks (or

indeed of anything O
smaller). The muon

and tau are heavy Elel:tr_on Muon  Tau
electrons neutrino neutrino neutrino e

B e T Another lepton is the neutrino. Thes'e ghostly particles another on the fly -a
ct;rﬂ:s :ci'laalgz (tt'ﬁ:tts :Itl barely possess any mass and hardly interact with matter  trick called oscillation

the particles right, except PHOWI' = .
@ Antimatter: aioshe

neutrinos). Its force An electron can I(_)se
carrier is the photon energy by emitting elementary particles (except the photon) have
an opposing anti-particle. The antimatter

photons and gain energy
...and gravity version of a neutrino is an antineutrino

Electron Muon Tau

Neutrinos can change

by absorbing them a

Source: Particle Physics and Astronomy Research Coundcil

Standard model - structure of the universe

Particle physicists believe that matter — everything created in the universe
by the Big Bang about 14 billion years ago - is made up of 12 types of
fundamental particle and six force carriers. These building blocks, which
cannot be broken down any further, make up the Standard Model theory

Nucleus is made of neutmns
and protons...

..which are made
| Electron up of quarks

Fundamental particles and forces (yvear of discovery)

LEPTONS QUARKS Up 1994 Quarks only -
These particles Down exist bound *
exist on their own ““7? ' together {
Electron Strange 1947
Electron 1897

Charm 1973
Bottomn 1977

neutrino
Q

FORCE
CARRIERS

Most
matter

on earth Is

made from

these four

particles

Muon 1937 ’ I;';géon
M

neutrino Jgg nenthng Z boson 1983

Tau 19751 1975 o bo::; ?;;SOIW 1983
These eight particles came

Gluon 1979

Higgs boson To be discovered
© GRAPHIC NEWS

into existence in moments after
Big Bang. Found in cosmic rays
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DARK ENERGY
TENDS TO DRIVE THE UNIVERSE
APART

DARK MATTER

Planets, stars,

the stuff we can sea _-

makes up just

1
i
. MYSTERICUS
: It's been many decades since
i we first theorised the
'

P

existence of dark matter but
wie still haven't PROVEN it!

of the universe.

Dark matter doesn’t amit,
absorb or reflect light, so
it's impossible to ‘sea’.

IMPORTAKT

;\,z

Scmntlsls think dark
matter helps hold the
universe together.

R T :\’?
GRAVITY
Most scientists think dark
matter might be a stange
type of particle. Others think
it could be an undiscovered
property of gravity.

Advanced detectors
help us to

\BI__;: jl i‘_\\ n‘lll-|

DARK MATTER

SENDY

LIGHT

i
hs ““L"’ J That's how we know it exists.
for dark matter
L+ i @&
= Q ("@ Present day q
1933 1970's 1990's 2000
omwards analds THE -

=] Swiss sstronomer Fritz  Vera Rubin discowers  Sclentists begin

. Zwicky theorisesthe  evidenceto support  running dark matber mm.n Hrehen SEA HCH
1, axistenca of a the axistence of partiche detectors Ao sparch for
Y :

mysteriows substance dark matber. In deep under- indirect evidence
he calils “dark matber’. ground labs. of dark matter GOES ON
BgMEnts.

HTTP://CHANDRA.SI.EDU
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