REINFORCGE

REsearch INfrastructures FOR Citizens in Europe

WP5: Search for New
Particles at the LHC

Stylianos Angelidakis on behalf of WP5

WEBINAR
June 1, 2020, 11:00 AM CEST

© Copyright 2019 — This project has received funding from the European Union’s Horizon 2020 project call
H2020-SwafS-2018-2020 funded project Grant Agreement no. 872859



9\ REINFORCE \\/P5: Citizen Science at the LHC

REsearch INfrostructures FOR Citizens in Europe

LAY

: ==
—
s
= ——
—
—

e - —

LR

il l:","'.\-hu 1'* WA PR LV
I \
L1

uifl .l-||_' “

REINFORCE webinar | www.reinforceeu.eu

June 1, 2020



9 REINFORCE \\/P5: Citizen Science at the LHC

June 1, 2020 REINFORCE webinar | www.reinforceeu.eu
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Two vacuum pipes in which the proton bunches
accelerate in opposite directions.

The pipes intersect at four points
along the LHC circumference.

At those points,
protons collide at
very high energy.
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) REINFORCE Proton Collisions

% = Known particles maybe... UNKNOWN particles
jet
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) REINFORCE Proton Collisions

It was among such collisions that the
Higgs boson was discovered in 2012.
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giiig REINFORCE  Stijll many questions to be answered

For example:

DARK
ENERGY
Ordinary matter matter constitutes a small fraction
DARK of the energy in the Universe.
MATTER
What constitutes the rest??
NORMAL MATTER
+masses of known Planck mass
particles ~10% GeV

heaviest known particle:

ists i ' ' ion??
top quark, m~102 GeV What exists in the intermediate region?’
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) REINFORCE (Citizen-Scientists

Citizen-scientists can contribute ff
to searches for New Physics. '=

Tile calorimeters

LAr hadronic end-cap and

forward calorimeters
Pixel detector \

LAr electromagnetic calorimeters

Toroid magnets
Muon chambers Solenoid magnet | Transition radiation fracker
Semiconductor fracker
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LAr hadronic end-cap and
) forward calorimeters
Pixel detector

HELLENIC REPUBLIC Torold magnefs LAr electromagnetic calorimeters
National and Kapodistrian University of Athens Muon chambers  Solenoid magnet | Tiansiton rodiaion racker
————— 83— Semiconductor fracker
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muon
1. Learn about the different kinds of particles
and identify them among collision products.

electron

photon
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1. Learn about the different kinds of particles
and identify them among collision products.

2. Learn to identify traces of new physics.
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. REsearch INfrastructures FOR Citizens in Europe n a n u S e

1. Learn about the different kinds of particles
and identify them among collision products.

2. Learn to identify traces of new physics.

M| icav Events:64 Mean:125.4 e

RMS:2.3

Event: 131/1376 (14951384/310000) 2019-02-12
ETMiss: 1.20 GeV  ¢: 2.09 rad

3. Scan a large sample of real data
to discover new-physics signatures.

14951384 Start =

Track /- P [GeV] P [GeY, @ [rad] 8 [rad Event Na... ETMiss [Gev] Tra... P [GeV] +- py [GeV] o [rad] n mj[Gev] myy[GeY
a F 5987 2.29 U574 0.393

ph... 16816 | - 94.2 2.89 -1.18

track_18 - 12.978 6.112 -0.703 0.45
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track_20 = 3.805 2423 1.5 0.69
track_22 = 12.387 4778 0.477 0.396
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) REINFORCE  Conclusion

The project is expected to be running in about one year!

We invite interested citizens to learn and participate in research efforts at the LHC.

This project will also help us establish more paths, in order to bring
citizen-scientists into the fundamental research of particle physics.
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