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How to bring these resources to society and
foster engagement?

Working Group

Outreach of Applications For Society

Webpage Resources

“Concrete examples of successful
applications for the benefit of society
from (particle) physics and related
sciences”

Soclety

Taken from: https://ippog.org/for-ippogers/outreach-applications-society
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1rst part-Classroom activity

2 stories were chosen and presented
to highschool students:

1.-Lecture about Particle Physics: About the science behind the stories.

2.-Context and goals about IPPOG.

3.-Brief background about a mexican woman with experience in science and
international collaboration (Motivation, inspiration, gender equity).

4.-The stories were printed and distributed to all the students in the classroom,
along with a list of the scientific terms and their meanings.

5.-The students were requested to share these stories with their family
members.
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Importance of Storytelling

* The 2 Stories were translated and adapted so the highschool students
can easily relate to and understand them.

* Incorporate storytelling elements into the stories to make them more
engaging and relatable.

Hook (intriguing question)
Protagonist (the scientist is the narrator)
Conflict/challenge/mystery

Analogies and accessible language
Climax

Open resolution (science continues)
Emotional and cultural connection

Dr. Rubén Alfaro
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The Stories

Searching For hidden cavities

inside the Sun pyramid in
Mexico

Rayos Césmicos y Pirdmides: La misién de un fisico mexicano en Teotihuacin

Mi nombre es Rubén Alfaro, y soy fisico. Hoy quiero contarles una historia que comenzé con una
pregunta muy intrigante: ¢Qué hay dentro de la Piramide del Sol en Teotihuacdn? A lo largo de mi
carrera, he estado involucrado en muchos experimentos interesantes, pero ninguno tan misterioso
como este. Debes de saber que hay un gran misterio de la era azteca: la ubicacion de los antiguos
gobernantes de Teotihuacan.

Figura 1. La Pirémide del Sol es I;en:em pirémide mds grande del mundo (Figura tomada de Wikipedia: wikipedia
https://es.wikipedia.org/wiki/Pir¥%C3%Almide_del_Sol).

Imagen tomada de: https://cds.cern.ch/record/2897935

En 1971, los arquedlogos hicieron un descubrimiento asombroso en la base de la Pirdmide del Sol:
encontraron un pozo de siete metros de profundidad lleno de piedras de grava, y al removerlas,
aparecieron una escalera y un tdnel que llevaba hacia el interior de la pirdmide. Dado que las
piramides de Egipto se ban como tumbas para los faraones, ¢podria ese tinel ser |a entrada a
una tumba de los antiguos gobernantes de Teotihuacan? Los arquedlogos no tenian respuestas
claras, pero sabian que habia algo muy especial ahi.

Positron Emission Tomography
can crystals used in particle
detectors save lives?

La Fisica y la Medicina: El Encuentro de Dos Mundos

Soy Barbara, doctora en fisica, y quiero contarles una historia sobre cémo, gracias a la ciencia
fundamental, hemos logrado salvar vidas. Hoy quiero compartir con ustedes cémo un experimento
realizado en el CERN, el famoso lab i peo de fisica de It enuna logi:
que todos : los. PET, que iten detectar enf des como el cancer.

Todo comenzé en un laboratorio de Ginebra, en la década de los 70. En ese tiempo, un grupo de
cientificos del CERN estaba trabajando en una tecnologia para estudiar las particulas mds pequefias
del universo, como los positrones, que son antiparticulas del electrén. En su bisqueda por entender
cémo se comportan las particulas, encontraron algo increible: si un positrén se encuentra con un
electrén, ambos se aniquilan, produciendo una energia en forma de fotones, que son particulas de
luz.

Pero, ¢écomo usar esto para algo Gtil? Un fisico llamado Alan Jeavons pensé que, si podiamos
detectar esos fotones, podriamos observar lo que ocurria dentro de un cuerpo humano. Asf fue
como nacié la idea de la Tomograffa por Emisién de Positrones, o PET (por sus siglas en inglés). Este
invento, aunque no fue disefiado directamente para la medicina, terminé siendo fundamental para
el diagnéstico de enfermedades. A través de los fott dos por la ilacion de posi

y electrones, los médicos podian ver imagenes detalladas de lo que estaba sucediendo dentro del
cuerpo, como los tumores.

Figura 1 izquierda: Primera imagen PET de ratdn en el CERN: registro de datos sin procesar de los detectores (izquierda);
reconstruccidn del crdneo y la colo (derecha).
Figura 1 derecha: Cdmara Dual HIDAC-PET utilizada por primera vez para imdgenes de pacientes, Hospital Cantonal de Ginebra,

Imagen tomada de: hitps //ippog org/witness_story_pet

Originals taken from: https://ippog.org/for-ippogers/outreach-applications-society
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Where was the activity held?

Feedback before the activity:

e Students would not be
interested

Due to their
socioeconomic

background, parents
would have other
priorities and would not
pay attention when their
children talked to them
about these topics

- Mexico City at a public high school, at an underprivileged
area of the city, at a low-income neighborhood.
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2nd Part-Clasroom activity

5-POINT LIKERT SCALE
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S.trongly Disagree Neutral Agree SHODgly
disagree agree

Students completed a survey composed of closed-ended Likert-scale

guestions and open-ended responses to gather qualitative insights. To acknowledge their collaboration, students

_ _ were presented with a certificate naming them

A few days later, a second session was organized Science Ambassadors, encouraging them to

- . . . continue participating in scientific activities and
with the students to listen to their reflections and to invite their families to join these initiatives

discuss their experiences
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Results

The students used these terms

regarding the parents response:

curiosity
Interest
surprised

amazed
engagement
enthusiasm
attraction

The parents expressed a desire to
understand how such scientific
applications were possible

65% presented a strong motivation for
adding this kind of material in their
classrooms and their learning environment

88% said that the activity helped them to
better understand how physics impacts
society and everyday life.

International Particle
Physics Outreach Group



Open responds

They found it very interesting because they are deeply involved in the medical field, and they
were amazed at how X-rays or pyramid explorations work.

They got excited and paid attention to me.

It felt like tech gossip; | got excited telling them the stories.

| loved sharing what | learned, and | hope to motivate others to get closer to science. It makes
me happy to learn new things ¥ _

It was a lovely bonding moment with a very interesting topic.

It was interesting because it was something new they didn’t know about.

It was pleasant — | was surprised by how science helps with discoveries that support us in

our daily lives. _

| would love more classes with this kind of twists.

It should be part of our curricula _

About their
experience
sharing the
stories




Open responds

| |

1.Good.

2.Casual.

3. With a certain sense of importance.

4.1 think it would be cool and fun.

5.Pretty good.

6. When I shared my opinion, I felt like I was part of the topic and really liked it.
7.Good, because I can share science with other people.
8.Good, because it’s something new I learned.

9.Very good.

10. Goooood.

11. It makes me more curious.

12. I would feel very happy.

13. I felt good about being someone who can help spread science.

14. By giving my opinion and sharing, I feel like part of the community interested in the topic.

15. Good.

16. Normal.

17. Pretty good

18. I like that my generation is interested in these topics.
19. Makes me feel like I belong

20. I love to be part of it

About being an
ambassador of
science
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After the activity
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Most students mentioned that it would be helpful to
have social media content featuring these stories,
making it easier for them to share and spread
them. So it was created material for social media.

Three of the parents work in scientific or technical fields, and one
student suggested inviting them to the classroom to talk about their
work.
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Final Remarks

« Teachers can fully adopt and personalize IPPOG resources, integrating them

into their own classroom practices.

« The involvement of teachers in international networks, as well as positioning
students as “international ambassadors for science,” further highlights the

potential for long-term impact.

« This work illustrates how storytelling and effective communication can inspire a

new generation of students and their communities.
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Thank youl!
verania.echaide.navarro@cern.ch

14

International Particle
cccccccccccccccccccc



