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The Competition

Goal: bringing young people from all over the world close to the fundamental research in particle physics

Structure: teams of high-school students are invited to develop an original experiment to be performed
at a testbeam facility. Learning by doing.

Prizes: two teams win the opportunity to perform their experiments at a fully equipped beamline with the
support of a team of scientists. Additional prizes are awarded to a selection of ~ 20 teams.
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Team Structure

Beamline for Schools is run in the Teacher and Student Programmes Section in
CERN’s International Relations Sector.

Core Team
- Margherita Boselli, Project Manager, CERN
- Markus Joos, Technical Coordinator, CERN
Support Scientists
- Cristovao Beirao da Cruz e Silva, CERN
- Paul Schutze, DESY

® 48 scientists from different countries contribute as national contacts.
* More than 40 experts from both CERN and DESY are part of the evaluation team.
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Taking part in the competition

The participants have to plan an experiment following the requirements of the facility.
* Written proposal: English, ~ 1000 words.
* Video proposal, 1 minute, optional (special prize).

Evalution criteria:

® Motivation of the team

® Feasibility of the experiment

® Creativity

* Ability to follow the scientific method

Support from the national contacts and BL4S team.
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Beam properties

In 2021 BL4S takes place at the DESY I
accelerator

Secondary beam of electrons or positrons
®* Energy up to 6.3 GeV

®* The users can select the particle type, the energy
and the collimation

®* Beam spot size : 2x2 cm
n .
S8 P
Goo/)o' /O/@ X ol
2 21122
s %, O, e EEE
,0)(9@ '99’ o ] . : “" SR, ZE R ‘J‘ 4;"._'- F A T
TN TB24 --f}j-TBZ4Ii{
DESYII synchrotron a % | Hu2a |

09/06/2021

kTR
1.0} X
—_— » X 5
5 0.8}
<, »
L
S 0.6} g i
)
) o
50.4- ’
0.2} x e
>
00>< X
=0 2 3 4 5 6

M. Boselli | BL4S

particle momentum [GeV/c]

particle flux [kHz/cm?]




Detectors and experimental set-up

S

. Secondary //
Depending on the purpose of the e-(e+) Target o, HC & 3
experiment, the teams combine the Primary Target Yy \
: : ———b— =
material available for them . I ------------------ .
DESYIl synchrotron Dipole I o
* Different detectors: Scintillators + Magnet
Photomultipliers, Delay Wire
Chambers, MicroMegas, Beam ’ Beam production ’ TB 21 ‘
Telescopes, Lead Crystal
. HC=Halo Counter
Calorlmeters BT=Beam Telescopes
DR=Dielectric Radiator
N Calo=Lead Crystal Calorimeter
Magnets, absorbers S From the proposal of a winning team in 2020

Once the winners are selected, the students work on the experimental set-up with the support of
the BL4S team. Usually ~2 months to prepare the experiments.
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Impact on Participants

Only a tiny fraction of the students taking part in the
competition wins.

What are the participants learning from this
experience ?

* Hands-on original and extra-curricular physics project

* Preparation of a scientific document (written proposal)
* Creative communication of their idea (video proposal)
* Team-work

H apug N T A
* Deeper knowledge of physics research facilities e

* Interaction with scientists (~50 % of the teams get in A N RNy
touch with the national contacts) : -

* International experience (participation of more and
more cross-border teams)
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The Pandemic: an Opportunity

The pandemic offered an opportunity to increase the impact of the competition on all the participants.

* two online events organized for the participants in the 2021 edition and virtual visits for those who sent a
proposal

CERN and its research/BL4S Q&A Virtual Visits

Decay of a Higgs particle in a detector

Wl Every second 800 million pairs
of protons collide inside of a
detector (ATLAS or CMS)

Only one Higgs event is
expected for
1,000,000,000,000 collisions
| entrance

41 coins

* More than 300 people took part in each event.
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Impact on Winners

Since 2014, more than 100 students came
on site to perform their experiments.

* Unique opportunity to conduct an original
experiment at a particle physics facility

* Deep understanding of all the steps
required to conduct an experiment

* Responsability and problem solving

®* Team-work

*® Interaction and exchange with scientists
® Role models for their peers

* Impact on their career choice

Alumni videos available on our website
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https://beamlineforschools.cern/resources/bl4s-videos

Scientific Publications

* After the beam time the winning teams are guided during the analysis and interpretation of their data.

* Five winning teams already published their results on peer reviewed journals: Physics Education
(IOPScience), and The Physics Educator (World Scientific).

* One winning team presented its results at the « 8th Beam Telescopes and Test Beams Workshop », 2020.

Papers

Building and testing a high school
calorimeter at CERN

L Biesot', R Crane', M A G Engelen', A M A van Haren',
R H B van Kleef', O R Leenders' and C Timmermans?

' Dominicus College, Nijmegen, The Netherlands
* Nikhef and Radboud University, Nijmegen, The Netherlands

E-mail: c.timmermans@science.ru.nl CrossMark

Abstract

We have designed, built and tested a crystal calorimeter in the context of
CERN’s first beam line for schools competition. The results of the tests at
CERN show that the light output of our calorimeter depends on the energy
deposited by particles (electrons and muons) hitting the crystals. Our design
can be reproduced by high schools around the world, as we have avoided the
use of toxic chemicals.

® The Autho - e
DOL 10,1142 /S266 1339520500134 W worldscientitic:com

The Physics Educator
Vol. 2, No 20) 2050013 (I7] pages) “ World Scientific

A Highschooler’s Guide
to GeV-Range Electromagnetism

Satchit Chatterji, Aayush Desai, Aditya Dwarkesh,
Anushree Ganesh, Ameya Kunder, Pulkit Malhotra,
Roshni Sahoo, Jinal Shah and Kiranbhaskar Velmurugan
R.N. Podar School (CBSE). Jain Derasar Mary,
Santacruz West Mumbai — 400054, Maharashtra, India
cryptic.ontics@gmail.com

Markus Joos and Cristévao Beirao Da Cruz E Silva
CERN, Espl. des Particules 1,
1211 Meyrin, Switzerland
Gianfranco Morello
Laboratori Nazionali di Fraseati dell’ INFN,
via E. Fermi 54, 00044 Frascafi, [taly
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Participation Overview

289 proposals, 57 2021
countries
represented 2020

Edition

2015 o——— W Proposals
Countries

0 50 100 150 200 250 300 350

Number of Proposals/Countries
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Perspectives

beamline

for schools

We are currently looking for
support scientists for the 2022
edition.

The participation rate is on a After LS2 the competition will
very good track return to CERN
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Do not hesitate to get in touch
with us if you want to collaborate

Thank you !

margherita.boselli@cern.ch
bl4s.team@cern.ch



mailto:margherita.boselli@cern.ch
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