Beamline for Schools
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What Is BL4S?

Perform your own experiment at a
real particle accelerator!

You can be a scientist

Teams of high school students from all
around the world can propose an
experiment that they want to perform at
a particle accelerator.
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What Is BL4S?

The 2024 edition is the 10" anniversary of the competition!
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Who can participate
In BL4S?

* Teams: min. 5, max. 9 people

¢ Enrolled in high-school in the
school year 2023/2024 or gap
between school and university

* Each team has to be led by an
adult “team coach” (max. 2 per
team)
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Special prizes 2024

Award for the best video proposal:
BL4S t-shirts and DIY cloud chamber —
1 team

Award for the best outreach
proposals: BL4S t-shirts and
telescopes (sponsored by the Belgian
project “Stars Shine For Everyone”) —
10 teams

Shortlisted teams: BL4S t-shirts and
DIY cloud chamber and pixel detector —
30 teams
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https://www.ssvi.be/index.html

Winning teams 2024

Two winning teams will be invited to
CERN in Geneva, Switzerland, to
conduct their proposed experiments.

One winning team will be invited to
DESY in Hamburg, Germany.

BL4S will cover the full costs of the winners' stay (~2 weeks) at CERN or DESY, including travel,
accommodation at CERN or DESY, and meals. Before their arrival, the winning teams will have the
unique opportunity to work together with scientists to optimise their proposed experiment.
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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.

Elastic scattering
(proton remains intact)

Inelastic scattering
excited states of proton,
. A+ 1232, produced)

Doop inelastic scattering
(proton breaks up resulting

You are not alone!
Get in touch with your national B ———

contacts or directly with us (see
website)

SIGNAL TRANSFER

Hey, whatlisiupiguys; limithelelectronialliright

)
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Online events

Home » Outreach » Educational Outreach » Student Programmes » Beamline for Schools » Beamline for Schools 2024

Beamline for Schools 2024 Q

March 2024
= 19 Mar Beamline for Schools | Introduction and visit to engineering labs at CERN

= 14 Mar Beamline for Schools | Q&A session

PIA DESY (1964) EDORIS (1974-2013)
28.8 m, 450 GeVR137 m, 7.4 GeV 289 m, 5 GeV
- -‘ - L

February 2024

23Feb Beamline for Schoals | Interactive introduction to DESY

January 2024

SR \ \'\.Zo m, 450 MeV
26 Jan Beamline for Schools | Virtual visit to the ATLAS detector 3 -, \:'&

December 2023

[ 05Dec Introduction to Beamline for Schools (incl. Q&A)

01 Dec Beamline for Schools | Interactive introduction to CERN
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Online events

Home » Outreach » Educational Outreach » Student Programmes » Exclusive online talks for ..

Exclusive online talks for Q
participants of CERN's high-
school student programmes

While we are thrilled to receive hundreds of applications for our residential student programmes at CERN, capacity
limitations mean we can only welcome a fraction of all applicants in person. However, we're excited to extend an
exclusive invitation to all our applicants to join a captivating series of online talks (via Zoom). This special series is
designed to feed your passion for learning and give you unique insights into CERN, its latest discoveries, and
technologies.

We will update the list of events below regularly. Stay tuned :)

June 2024

19 Jun Virtual visit of the Antimatter Factory

May 2024

24 May Virtual visit of the Linear Accelerator and Low-Energy lon Ring

April 2024

25 Apr  What is CERN?
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It’s time to design your experiments!
Questions?

e =.~‘: oy
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Video proposal SIGNAL TRANSFER
(~1 min, optional)

Hey, whatlisiupiguys; limithelelectronialliright
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Beames 2018 Beamline Proposal
Interzatioeal School Mmla

Determining the relationship between the caergy of

and seact with a casbon-based. non-biologcal matd

Experiment proposal
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a committee of scientists.

Homevec, pios Wiy gk Just as scattering visible light off of a cell using a microscope allows us to examine a cell, a collision between

icine i Berlin
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resting protons and au electron beam produced by  particke accelerator could allow us to “see” substomic

particles and its miscellaneous interactions otheswise unobservable. Such a collision could result in interesting
Cances Stusetics Nationa] scaering effects. creation of elusive particles whose decay products can be detected and analyzed to trace back

*“Types of Cancet Trestmeat the event, which potentially enables us to further identify properties of the particles

-Opton D Medscinal Chems:

Prew 914, 766
X A histogram depicting the collision of a 4.9Ge\ 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 to investigate. e v

Evaluation Criteria: W=

b/ GeV

/T/('xcllnd states of proton,
0.9. A+ 1232, produced)
Deep inelastic scattering

(proton breaks up resulting
“* in many-particie final state)

*» Feasibility of the experiment

MEYER-BERKHOUT, W. SCHMIDT, V. WALTHER WEBER

“* Motivation of your experiment idea
and your participation SIGNAL TRANSFER

s Creativity of the experiment
** Following a scientific method

Hey, whatlisiupiguys; limithelelectronialliright
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Proposal extension

Would you like to win an

outreach prize (i.e. atelescope)?

Describe a science education or outreach
activity that the members of your team have
already organised or will organise in their
community (up to 200 words; in addition to the
1000 words limit of your BL4S experiment
proposal).

Target audience: a part of your community
usually less exposed to science
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Preparing your experiment proposal

What is a beam and a beamline?

In particle physics, the term 'beam’ refers to a large number
of particles moving in the same direction. These particles
can be accelerated to high energies.

The term 'beamline' commonly refers to a straight section
of a particle accelerator leading the particles to an
experimental area.
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A beamline

... Is a straight section
of a particle accelerator
leading the particles to
an experimental area.

This experimental
area might look empty
= You can fill it with
your experiments! :)
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Experiment requirements €ee heam

€e
The proposed experiment must be designed in a
fixed target configuration.
*» Fixed target configuration: beam crossing or v

passing close to a target (solid, liquid, gas)

“ Experiment design: beam, target, detectors, target

and trigger/readout

(new) particles moving Iin /e 1p \\
many different directions P € K

Note that we cannot
perform collider-type
experiments in BL4S

detector
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An experimental setup

-
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Some useful questions

* How do high-energy particles interact with
matter?

* How can we detect high-energy particles?

* What can we learn from interactions of
particles with matter?

* How can we use these phenomena (e.qg.
applications in medicine or industry)?

Find a phenomenon that triggers
your curiosity and start to draft your
experiment!

schools.web.cern.ch/sites/default/files/Experiment examples 2024.pdf

[ Example experiments: nups:/beamline-for-
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https://beamline-for-schools.web.cern.ch/sites/default/files/Experiment_examples_2024.pdf

Beam properties

Leptons
% Protons: uud ’E'ﬁgﬁgg Tau Ei::gg
% When they interact with a target they eutrino
can produce different particles, both Muon O W X
elementary and not.
< Given the energy provided by the PS, cecron () - Neutrino 0

one can have electrons, muons and
particles composed of u,d, and s

guarks (pions and kaons). Graree s
Bottom -1/3 Top c 2/3

Strange ‘ Charm 0 2/3
©e: -@-

each quark: @R, @B, @G 3 colors

The particle drawings are simple artistic representations

Quarks ———

¢ o

Down

©
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