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Purpose and functional

principle of ATLAS Virtual visit of ATLAS Q&A session
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What is ATLAS?

ATLAS is one of the four particle
detectors at the Large Hadron
Collider

General-purpose
particle detector

= designed to observe any new
physics phenomena that the
LHC might reveal
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What is the LHC?

Large Hadron Collider (LHC) G

s 27-km long particle
accelerator

¢ accelerates particles to
nearly the speed of light in
opposite directions and
brings these particles to
collision at four points

¢ accelerates protons or
lead ions

@ Beamline for Schools | ATLAS 4



-5,

LHC ¢

-

i

Beamline for Schools | ATLAS




What happens in a particle collision?
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harged particle

How can we detect particles? C/ N

creates

frees \

/ Photon
Electrically charged particle transfers L
some of its kinetic energy to the Electron
detector material Electron

(1) Electrons are freed (e.g. ionisation)

(2) Photons are created (e.g. scintillation
or Cherenkov) that subsequently free
electrons (e.g. photoelectric effect)
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harged particle

How can we detect particles? C/ N

creates

frees \
/ Photon
the electron gains g
kinetic energy in an electric field and Electron |
transfers kinetic energy to another \/Electron
electron, which is freed and so on ...
when the frefs
electrons approach the read-out
electrode, they induce an electric signal Elecfrons
induce
|

Electric Signal

@ Beamline for Schools | ATLAS



How Is ATLAS structured?

Each layer has its specific tasks:

1) Tracking: thanks to a magnetic field
we can learn about the particles’
charge and momentum

measures the energy of all photons,
electrons, and positrons

3) Hadronic calorimeter: measures the
energy of all hadrons (e.g. protons,
kaons, ...)

4) Muon spectrometer: thanks to a
magnetic field we can determine the
muons’ charge and momentum
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Particle tracks
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Beames 2018 Beamline Proposal
Interzatioeal School Mmla
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e Inelastic Scattering Through its Decay-Products

Cherenkov Diffraction Radiation - Characteristic Energy
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Overview and Backgroun
Negative pioas are Introduction:
properties smuba to heavi

Just as scattering visible light off of a cell using a microscope allows us to examine  cell, a colision between
However. pions being ligh|

L] - L]
resting protons and au electron beam produced by  particke accelerator could allow us to “see” substomic
particles and its miscellaneous interactions otherwise unobservable. Such a collision could resul in interesting

T~ Cancer Sutetics.~ Naonal | scaering effects. creation of elusive particles whose decay products can be detected and analyzed to trace back
L] *“Types of Cancet Trewment the event, which poteatially enables us to further identify propetties of the particles

?“Option D: Medicnal Chems:
Prews, 14, p. 166

A histogram depicting the collision of a 4.9GeV electron beam with a static source of protons can be seen on
Fig 1. The x-axis represents the energy/momeatum of the scaniered electrons, while the y-axis indicates the
tumber of times an interaction of a specific energy/momentum occurred. The approximate peaks in the band of
3.5-4.2 GeV electrons suggest an inelastic scattering, which we are interested in o investigate.
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It’s time to write your proposals!
Questions?

===
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