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Particle Accelerators

and how to introduce them in the classroom...
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HL-LHC

High Luminosity
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Is the LHC the final step?









Accelerators in the classroom...
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Abstract

In the context of the recent re-start of CERN's Large Hadron Callider (LHC)
and the challenge presented by unidentified falling objects (UFQs), we seck o

facilitate the intreduction of high
this

topics in physics curiculs,

enciy physics in the classroom. Therelore,
uper provides an overview of the LIC and its operation, highlighting
ing education resources, and linking principel components of the LHE to

Introduction

Early in 2015, CERN's Large Hadron Collider
(LHC) was awoken: from its first long shutdowr
to be re-ramped for Run 2 at unprecederted beam
erergy and intensity. Intense serutiny was required
to verify the full and proger functioning of all sys-
tems. This included a special rur of the machine o
ersure & well-serubbed LHC (1, However, due to
the increased beam currents, a critieal but familiar

Issue rearcd its head during the run. Interactions
between the heams and  unidentificd  falling
ohjects—socalled UFOs—led to several premature
prodective beam dumps (see figure 1), These infa-
mous UFOs are presumed te be micrometre-sized
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dust particles and can cause fast, localised beam
Insses with a durgtion on the order of 10 turns of
the beam. This is a known issuc of the LHC which
has boen cbserved before. Indeed, berween 2010
and 2011, about & dozen beam dumps occured
due to UFOs and moze than 10000 candidate UFQ
events below the dump threshold were detected
[2). Thus, UFOs presented more of an anacyance
ihan a danger 1o the LHC, by reducing ihe apera-
tional efficiency of the machine. However, as beam
curments Increase, so does e likelibood of UFO-
induced magnet guenches at high encrgy, creating
4 possible harard to the machine. Thercfore, pert-
icular care is taken to keep an eye on the timing
and frequency of UF( occurrences. As the number
of UFDs during Run | decreased over tme, it is
hoped that this will he the same in Run 2

The recent re-start of the LHC at higher col-
lision energies and rawes presents high school
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http://iopscience.iop.org/article/10.1088/0031-9120/51/3/035001



https://scoollab.web.cern.ch/linac3D
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https://bit.ly/AT_MOOC23
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