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Beamline for Schools — The basic idea

Teams of high-school students
can propose an experiment to
be performed at the beam

facility of a particle accelerator

It is a great opportunity to get in
touch with the world of physics
research

Students can interact with
scientists from CERN, DESY
and Bonn (and many other
institutions around the world)
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The venues

CERN: Since 2014
DESY: Since 2019
Bonn: Since 2025
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Practical information

. Teams: min 5, max 9 people, = 16 years old (if invited to CERN/DESY/Bonn)

Enrolled in high-school in the current school year or in a gap year
Each team has to be led by an adult, «xcoach », max 2 per team

Prizes:
Five teams will perform their experiments at CERN (2 teams), DESY (2 teams) or

Bonn (1 team)
. About 10% of the teams will be shortlisted

. Special award for the best video
Up to 10 «physics outreach » awards offered by «Stars shine for everyone »

(SSVI)

Participation certificates for all participants
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http://www.ssvi.be/

Impact - Statistics

Year Number of teams | Students
2014 292 3024
2015 119 1126
2016 150 1261
2017 180 1481
2018 192 1535
2019 178 1310
2020 198 1419
2021 289 2044
2022 304 2123
2023 379 2536
2024 461 3068
2025 508 3372
2026 712 > 4500

Total number of countries: 108
Total number of students: >30.000
Hours spent per team on the research for their proposal: ~30

Number of teams

,
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German teams in BL4S
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Country
(CERN MS)

United Kingdom
Italy

Spain

Greece

Poland
Germany
Portugal
Romania
France
Netherlands

Participation
Total

235
197
162
71
69
68
52
43
40
32



Experiment proposal

Written proposal (~1000 words):
. Motivation ( ~ 100 words)
. Proposal of a physics experiment (~800 words)

.  What you hope to take away from this experience
(~100 words)

A blue i

Optional extensions with separate prizes:
* Video proposal (1 minute)

Creative video to explain the idea of the proposal
e Qutreach proposal (~100-200 extra words)

Description of an outreach/education activity to
promote science in an inclusive way

SIGNAL TRANSFER

Submissions accepted from January to April
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Experiment proposal

The proposals will be evaluated by a committee of
scientists

Evaluation Criteria:

. Feasiblility of the experiment

. Motivation of the experiment

. Creativity of the experiment

. Abillity to follow the scientific method

Students are not alone!
* Regional contacts
e BLA4S team: bl4s.team@cern.ch

* Online seminars & Q&A sessions
https://indico.cern.ch/cateqory/17335/

.........

ico Statale L.Onesti
Team TCO-ASA

Al
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Experiment requirements

. The proposal has to be designed for the test-beam

facility in fixed target configuration beam
. EXxperiment design: v
F Y
1. Beam target
2. Target

3. Detectors
4. Trigger/readout

detector




At CERN: Preton-Synechrotron 2 CLEAR

PS not available in 2027/2028

Beam parameter (end of linac) Value range

Energy 60 - 220 MeV
Bunch charge 0.01-1.5nC
3 um for 0.05 nC per bunch

Normalized emittances
20 um for 0.4 nC per bunch (in both planes)

Bunch length ~100um - 1.2 mm

Relative energy spread <0.2% rms (< 1 MeV FWHM)
Repetition rate 0.8-10Hz

Number of micro-bunches in train 1-150

Micro-bunch spacing 1.50r 3.0 GHz

CERN i?



Beam properties

Photons produced by electrons accelerated by ¢ 3.2 GeV electron synchrotron (variable
the DESY Il up to 10 GeV and smashed into a energies)

target .
g  Two electron sources: unpolarized &

Electron/positron pairs are produced at spin-polarized
different energies : :
« Two experimental sites:
« E1/E2: permanent experiments 2>
Photoproduction experiments

The user can select the particle polarity
(positive or negative) and momentum as well
as the opening of the collimator

: : « E3: 4 movable tables, table-top exp.
Beam-spot size: diameter of ~ 2 cm experimental program - Detector tests >

Beam momentum: 1 — 6 GeV/c Medical physics

Cw
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Detectors

Different detectors are available at each venue

Each detector has its specific readout system

. Scintillators + photomultipliers — particle counting, trigger, TOF
measurements

CERN: Delay Wire Chamber — 2D tracker — active area 10x10 cm,
resolution 200-300 um

. DESY: Beam telescope, 6 planes of pixel sensors
. MediPix Silicon pixel detectors — 2D tracker — 2x2 cm, resolution ~ um
Lead crystal calorimeter — Energy of e+, e-, photons

Students are free to build and test their own detectors!
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A typical day of a winner

8:00: Breakfast
9:00 — 9:30: Daily meeting
9:30 — 12:00: Data taking shift in the control room

12:00 — 13:00: Lunch

13:00 — 15:00: Hands-on (CERN only)
15:00 — 15:30: Break

15:30 — 17:30: Data analysis

In addition:

- A full day safety briefing

- Introductory lectures

- VIP day (sponsors, ambassadors, other officials)
- Visits to points of interest at CERN / DESY / Bonn
- Social activities (sightseeing, official dinner)

- Final presentation (preliminary results)

- Homework (for their school or university)

- We go to the limits of what teenagers
can cope with ... and they enjoy it!

CERN
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Hindernisse, an BL4S tellzunehmen




Think-Pair-Share

&

Was waren deine drei wichtigsten
Grunde, NICHT mitzumachen?

&

Was waren die drei wichtigsten

Grunde deiner Schulerinnen NICHT
mitzumachen?
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Was sagen Lehrpersonen zu BL4S?




Das sagen Coaches, deren Teams gewonnen haben

Coach statt Experte/in: begleiten und motivieren,
Lehrperson kann nicht alles wissen

Authentische Projekte: reale Fragestellungen statt
,2ochulaufgaben” motivieren Jugendliche

Der Weg ist das Ziel: Kompetenzentwicklung in
Recherche, Problemlosen, wissenschaftlichem Denken

Projekt- & Teamarbeit: klare Rollen, gemeinsames Ziel
Externe einbinden: Austausch mit Expert/innen, Unis

Soft Skills starken: Kommunikation, Zusammenarbeit,
Eigeninitiative, Netzwerken

Herausforderung zulassen: Durchhalten, ein wenig
,Chaos" ist normal
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Das sagen Coaches, deren Teams nicht
gewonnen haben

How valuable was the experience of participating [for you/ your
students]? -

Stude nts

300
248 (31.55%)
« Extremely valuable
200
100
47 (5.98%)
N 2({0.25%) 5{0.64%) _
250 (57,
250

COa ch es

99 (265.83%)

18 (4.38%)
1027% 1027% ]
1 2 3 4
uabl

75%)
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Kontakt zu Wissenschaftlerinnen Studens,

Did you get in touch with scientists in your country?

400

300

200

100

372 (53.37%)

325 (46.63%)

200

How would you rate that experience?

188 (50.54%)
w
150
127 (34.14%)
100
50 41 (11.02%)
— .
4(1.08%)
. ki .
1 2 3 4 5
Strongly negative Strongly positive
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Das sagen Coaches und Juegndliche, die nicht
gewonnen haben

« Students and teachers
ranked same valuable
aspects intop 4

* Increased interest
« Teamwork
« Beyond curriculum

» Auth. sci. practice

What was the most valuable aspect for you [and your students]?

Students

™
Heightened interest
T3
Teamwork

T8
Beyond curriculum
T2
Authentic sci. practice

S2
Creative thinking

T7

Resilience & persistence
T6

Communication & writing
T5

STEM career aspiration
S3

Scientist int "

226

217

202

179

45%

43%

40%

35%

63

51

46

32

31

12%

10%

9%

6%

6%

Coaches

T
Heightened interest
T3
Teamwork

T8
Beyond curriculum

T4
Teacher growth

7
Resilience & persistence
T6
Communication & writing

T5
STEM career aspiration

46%

41%

31%

31%

21%

15%

13%

10%
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Das sagen Coaches und Jugendliche, die nicht
gewonnen haben

What was the most valuable aspect for you [and your students]?

« Students and teachers
ranked same valuable
aspects in top 4

* Increased interest
« Teamwork
« Beyond curriculum

» Auth. sci. practice

Students

Increased interest

Coaches

“BL4S was very motivating and
inspiring”
Teamwork

“They were full of enthusiasm, robust
with energy and eagerness to learn”

“‘Working with my team and
understanding how the teamwork is”

Beyond curriculum

“Working towards developing good
communication skills and teamwork”

“Getting a totally different experience
and the challenge of studying parts of
physics I've never studied before”

Authentic sci. practice

“Engaging with material above and
beyond the typical high school
experience”

“To conduct and actual research”

“Opportunity for students to engage
in authentic scientific research”
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Das sagen Jugendliche, Studep,
die nicht gewonnen haben

Top 4 impacts

1.

New physics
knowledge
Real-world
experience
Research skills

Teamwork

Which impact did participating in BL4S have on you?

New physics knowledge

“We thinks it's one of most valuable experience for us at least if we didn't
win still we'll have valuable knowledge of particle physics”

Real-world experience

“It was the first experience of writing a scientific paper, and thanks to this
project, | learned a lot about finding sources, setting deadlines, making the
paper, organizing meetings, dividing the responsibilities in our team”

Research skills

“Think more about creating something original and actually develop my
own idea instead of learning something already proven”
Teamwork

“It definitely taught me how to work collaboratively with my teammates”

CERN i?



Brainstorming zu ldeen mit LLMSs




Kl Aufgabe: Ideen generieren und diskutieren

1. Generieren

Nutze ein KI-Tool eurer Wahl, um Experiment-
iIdeen fUr Schulerinnen zu erkunden, die fur
Beamline for Schools geeignet sind.

« Dokument zu Strahlparametern, Detektoren
und Eigenschaften der TDAO

 Dokument zu Experiment-Vorschlagen nutzen
 Beamline for Schools Website
2. Testen

Nutzt die Kl anschliel3end, um jede Idee kritisch
zu hinterfragen und zu bewerten, und
Anbindungen an den Lehrplan zu diskutieren.

3. Auswahlen

_V\/téhlt eine ldee aus, die interessant und machbar
ISt.
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https://indico.cern.ch/event/1561829/contributions/7099624/attachments/3284450/5875476/Prompt.pdf
https://beamlineforschools.cern/wp-content/uploads/2026/02/BL4S_Example_Experiments_2026.pdf
https://beamlineforschools.cern/

Diskussion
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