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Detector posters or roll-up:

MAGNETIC-FIELD-|
STEEL YOKE
12500 tonnes

TRACKER
Silicon Pixels ~16 1
Silicon Strips ~200 m

ELECTROMAGNETIC CALORIMETER
(ECAI

~76 000 scintilating jead-tungstate crystals
Slicon strips ~16 ., 137 000 channels

HADRON CALORIMETER
(HCAL)

Brass + Plastic scintilators, ~7 000 char
Steel + Quartz fibres -2 000 channels

SUPERCONDUCTING MAGNET (SOLENOID)

Niobium-titanium alloy col carrying ~18 000 A

MUON DETECTORS

Drift Tub

CMS is a gigantic particle detector, located around 100 m below
the ground. The apparatus, which can be thought of as a cylindrical
onion comprising successive co-axial layers, surrounds one of the
four “collision points” of the LHC. Particles produced as a result
of proton-proton collisions fly through these layers, leaving their
traces in different CMS sub-detectors.

CMS DETECTOR

Total weight: 14 000 tonnes
Diameter: 15 m

Length: 28.7 m

Magnetic field: 3.8 T

[
The- matter around us is forfned¢from three
stable particles: electrons, up quérks and down:
quarksithe up and down combine to form
pro#hs and neutrons which in turn combine
with electrons to form atoms and molecules.

In addition there are unstable particles of matt:

ousins of the electron called the muon
and the tau; and the electron neutrino, the muon

with
one common characteristic: they all have t
same angular momentum,
appropriate units. More generally, particles with
half-integer values of angular momentum (V%, 19
etc) are referred to as “fermions”

lectromagnetism, the strong
veak force. The strong force binds
to form composite particles,
protons and neutrons. The weak force
in particle transformations, including
ve decays, and plays a key role in the
release of energy in the Sun

The Standard Model of y
mathematical model  base quantum
mechanics and relativity that describes all known
fermions and all forces except gravity. It also

nit these forces.
Force particles also behave as f they were tiny
spinning tops, except in this case their angular
momentum is in the same units as matter
particles. More generally, particles with integer
values of angular momentum (0, 1, 2, etc) are
referred to as “bosons’”.

PROTON
~10"m

LEUS

~10""m

The Higgs boson

covered that electromagr

and the weak force could be unified into the so
called * k” force. But the fundamental
symmetries resp

all particles to be massless, which, is not the case!

In 1964, Robert Brout, Frangois Englert and
Peter Higgs proposed a mechanism to explain
how particles acquired mass by spontaneously
breaking the underlying symmetries.
predicted that a force field pervadin

Universe is responsible for this electroweak
symmetry-breaking and is transmitted by its own
particle, now referred to as the Higgs boson.

Particles interacting with this force field acquire
mass in proportion to the strength of the
interaction; those that are unaffected by the field

such as photons, the particles of light - remain
mas:

In 2012, CMS and ATLAS discovered a new
particle whose properties are consistent with
those expected for the Standard Model Higgs
boson

The above collision shows a candidate event for
the production of a Higgs boson measured in
CMS. The Higgs boson subsequently decays into
two photons (illustrated by the dashed lines).

The Nobel Prize in Physics 2013 was awarded
jointly to Frangois Englert and Peter Higgs “for
] of a mechanism that
contributes to our understanding of the origin of
mass of subatomic particles, and whict tly
was confirmed through the discovery of the
predicted fundamental particle, by the ATLAS
Hadron

Collider




Alternatively 2 banners:




Art- work - Michael

* Michael art-works
e Cortada art-works....



