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The ‘Real’ World of Particles
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The ‘Real’ World of Particles
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Build your own Accelerator
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ATLAS

CMS
A Compact Solenoidal Detector for LHC

MU Cisomemy maceEn

CMS

Muon Delector

Bending Plane

maam

Ecal, HCAL

1 |||II

||||||HHHH\|HH||
e

\rvm i




\(erlcx De bchov
Twney Tvaciu'ug Chanley
Tine %ojecl.'on (han'ev
£ oc omaguehic Lolovin
Nadvon Colovimeley

Muon Deliclors

W. Riegler/CERN



Vertex
Detector

Inner Track
Chamber

Time Projection
Chamber

Electromagnetic
Calorimeter

Superconducting
Magnet Coil

Hadron
Calorimeter

Muon Detection
Chambers

Luminosity
Monitors
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CMS
A Compact Solenoidal Detector for LHC
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> ete

Two high momentum charged particles depositing energy
in the Electro Magnetic Calorimeter

.
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Two high momentum charged particles traversing all
calorimeters and leaving a signal in the muon chambers.

s ALEPH DALI Run=15995  Evt=835
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Z=~> t"t 2>m"n e n

1 or 2 secondary vertives, high momentum electron,
high momentum muon, missing momentum.
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Z-> qq

Two jets of particles

s ALEPH DALI RUn=1576& Evt=5906
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Z> qqg

Three jets of particles
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Two secondary vertices with characteristic decay
particles giving invariant masses of known particles.

Bubble chamber like — a single event tells what is
happening. Negligible background.

ALEPH ™
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ALEPH Higgs Candidate
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Cosmic Shower of Muons
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Conclusion:

Only a few of the numerous known particles have
lifetimes that are long enough to leave tracks in a
detector.

Most of the particles are measured though the decay
products and their kinematic relations (invariant
mass). Most particles are only seen as an excess over
an irreducible background.

Some short lived particles (b,c —particles) reach
lifetimes in the laboratory system that are sufficient to
leave short tracks before decaying - identification by
measurement of short tracks.

In addition to this, detectors are built to measure the
8 particles

T .9 L ¥
e,/bt‘, Y & .H:I, K K", p,nNn

Their difference in mass, charge and interaction is the
key to their identification.
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