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Outreach and IPPOG

Christian Ohm (KTH), with material from many
Particle Days, Uppsala, Oct 22, 2024
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* Swedish community is very active in outreach

« Strong interest!

» Experience = creativity and improved skills
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Outreach

* Swedish community is very active in outreach

« Strong interest!

« Experience = creativity and improved skills
* Many reasons!
* Inspire the next generation of scientists!
* Our responsibility to inform the general public, they help pay for it — we need to nurture their trust
* Inform about what our research gives back to society
* Explain how we do research
* Fun! Reminds us of the big picture, rewarding on a personal level

* It's our job! Outreach is the third task for faculty (law since 1977)
= Despite this, very little/no resources and funding are available for it
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Outreach

* Swedish community is very active in outreach

« Strong interest!

« Experience = creativity and improved skills
* Many reasons!
* Inspire the next generation of scientists!
* Our responsibility to inform the general public, they help pay for it — we need to nurture their trust
* Inform about what our research gives back to society
* Explain how we do research
* Fun! Reminds us of the big picture, rewarding on a personal level

* It's our job! Outreach is the third task for faculty (law since 1977)
= Despite this, very little/no resources and funding are available for it

Will showcase recent examples of outreach activities as collected for RECFA meeting in Lund in May!
2



https://indico.cern.ch/event/1348498/timetable/

Visits to CERN

* Frequently organize visits for high school and university
groups at CERN

* Gives strong and lasting impression, not unusual that
these visits lead to longer term goal of working in physics

« But: As CERN's visit capacity has grown, so has bureaucracy
- now both more time consuming and stressful to organize

visits as Member of Personel at CERN (— can ACCU help?)

/

KTH physics students at CERN, Jan 2024 ##%

Group incl. HS students from Falun in 2023
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Museum events (general public)

'Sl B o . Organizeql “researcher holiday” at Technology
B f = A Museum in Stockholm three years in a row,
i | /| S N X 8 during November school break — lots of
R N — SN SN - e families visit (~3k visitors/day)

» Children can win prizes if they meet and talk to
researchers and check off if they find ones who

* have lived in a different country
* made a mistake

« Fantastic setting to practice explaining what
we do to different people — ideal training
ground!

» Also organized popular science lectures at “Life
Eternal” exhibition by Nobel Prize Museum and
Liljevalchs art gallery (link)



https://evigtliv.nobelprizemuseum.se/program/mork-materia/
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© Arvet efter Peter Higgs - partikeln som
Séppnat en ny varld

Till vanster, Magdalena Vande Voorde, doktorand i experimentell partikelfysik pd KTH. Till hoger, Ellen Riefe!
doktorand i experimentell partikelfysik p3 Stockholms universitet. De visar upp en legomodell av ATLAS-
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© Hing med till Tekniska museet som
firar hostlov och 100 ar

SEGMEN 1713
Tracing A Neutrino’s 4 Billion Light-Year Journey

Scientists were able to pinpoint the origin of a high-energy neutrino to a supermassive black hole

for the first time.
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e Mork materia — med Christian Ohm
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Mork mﬂeria ~ hy .
med GHB<fiaA Ohm ’ August 30, 2023 + 46 min - Listen later
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https://www.sciencefriday.com/person/chad-finley/
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b, Oppna foreldsningar

ixti: Puyblic talks and science festivals
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“%%BK 203 OKT Telescope in Antarctica's Ice

Two kilometres deep in the glacial ice at the
South Pole lies what is perhaps the world's
strangest telescope. This is the IceCube
Neutrino Observatory: thousands of detectors

Many Of these Iectures are spaced thoughout s cubie Klometre of ce

looking for the light made by subatomic

4296\}9

Gravitationsvager

" l | 7;5"5“6‘“5*7_

. . I particles that are streaming through the Earth.
Neutrinos are unique particles that pass easily through matter,
recorded and a vallable onllne ] and they can reacﬂ uspfrom hidden ;Iaces \ikeythe intén’ors of stars
3, and from the most powerful particle accelerators in the cosmos. In
3 ] 2 this talk | will describe how we do neutrino astronomy at the
! | O plare in R URVErSR “ f y South Pole, and the universe that neutrinos reveal to us..

Meet Chad Finley, lecturer

START ~ FORSKARFREDAG NARA DIG~  LANA EN FORSKARE v  MASSEXPERIMENT v OM FOI

MAJA O

Partikelaccelera

LANA EN FORSKARE — HALL OF FAME

R

-dar vi har
tillgang till en elektronstrale-

|

De ér relativt sékra pa att de kan se
om det hander nat konstigt pa ESS-

Dark Matter: How to bring light
MAR into the dark universe

From astrophysical observations over the last
100 years we have learned that the stars,
planets and all the matter which surrounds us
only make up 5% of the total energy density in
the universe. The unknown 95% consist of the
invisible dark matter and the even more
mysterious dark energy. | will discuss how we

try to find dark matter using a big detector 1400 m under a

mountain in Italy with the most sensitive light detectors in the

world, which we test here in Stockholm.

Meet J6rn Mahlstedt, postdoc

Tid: k1 18.15-19.15


https://urplay.se/program/237164-nmt-dagarna-2024-upptack-partikelfysik
https://urplay.se/program/237164-nmt-dagarna-2024-upptack-partikelfysik
https://urplay.se/program/237157-nmt-dagarna-2024-universums-morka-byggstenar
https://www.youtube.com/watch?v=CDMHpdsMRtY
https://www.youtube.com/watch?v=CDMHpdsMRtY
https://youtu.be/SWzpBPSuQ9s?si=s-n0hrtQIqrOszRM
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CERN 70 outreach tour - two of three legs done!
* Repeat of successful tour for 60th anniversary! 2024 tour of Sweden
: : . brating CERN 70 Lule& 20/9
« Advertise CERN student programs at universities, celebrating years Hiea 20/
especially those without hep-ex research Umes 18/9
» Lectures for general public — in varying settings Sundsvall 16/9
* Organized in collaboration with Big Science Sweden
(More events
planned, e.g.
Uppsala for
CELEBRATE CERN 70 YEARS Higgs 2024)
GOTEBORG S MALMO UNIVERSITY LA A
CHIT\IIE.aERRS kg#?ol:q'gmfu'sg ORKANEN Goteborg 13/5 Linkoping 15/11
Exhibition 10:00-16.00 Exhibition 10:00-16.00 Exhibition 13:00-16.00 V 10 13 11
Lunch seminar 12.15 Lunch seminar 1215 LU nd 15/ 5 aXJO /
Malmo 17/5 Karlskrona 11/11

Lunch seminar 1215
About CERN, and the opportunities About CERN, and the opportunities About CERN, and the opportunities
available to Swedish students available to Swedish students available to Swedish students
Evening lecture 12.30
The Wisdome Malmé
Teknikens och Sjofartens hus

Evening lecture 19.00 Evening event 18.00
Pitchers sports bar Science Showcase
in Majorna at Stadshallen

* PhD students, postdocs, faculty all contributing
enthusiastically and significantly

* Fun and rewarding — also serves as team building
7
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Register for the lunch seminar
LUNCH IS INCLUDED IF YOU REGISTER IN ADVANCE




CERN 70 outreach tour - Sundsvall (Mon Sep 16)

Lunch lecture on campus
<% s -N \\ D XS \.

Public lecture at XYZ

Particle peernaIity dui.z!



fxins CERN 70 outreach tour - Umea (Wed Sep 18)

Public lecture 8
at Curiosum SRS

\\ Bubble chamber discussions
.\ at exhibition on campus




Exhibition
on campus

Lunch lecture on Campus for students

Public lecture at Vetenskapens hus
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International Masterclasses (high school students)

* Driven and supported through IPPOG, reaching over
10k students/year

* Full day with 20-50 students + teachers, video
conference with CERN and schools in other countries

e ATLAS (W*/2Z) and IceCube

« Given in all cities with experimental HEP research
(Lund, Uppsala, Stockholm), and also Gothenburg

* Challenging during COVID, need to ramp up again,
but e.g. Lund very active recently, twice per year

* Good to plan now for organizing this spring!

1


https://atlas.physicsmasterclasses.org/en/index.htm
https://masterclass.icecube.wisc.edu/?_gl=1*juz8zg*_ga*MTgyMzc0OTQzNi4xNzE1NzA0MTYz*_ga_98K7YD1QQM*MTcxNTcwNDE2My4xLjAuMTcxNTcwNDE2My42MC4wLjA.&_ga=2.170961189.446420844.1715704164-1823749436.1715704163
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International Masterclasses (high school students)

Driven and supported through IPPOG, reaching over
10k students/year

Full day with 20-50 students + teachers, video
conference with CERN and schools in other countries

ATLAS (W*/2Z) and IceCube

Given in all cities with experimental HEP research
(Lund, Uppsala, Stockholm), and also Gothenburg

* Challenging during COVID, need to ramp up again,
but e.g. Lund very active recently, twice per year

* Good to plan now for organizing this spring!

Quote from high school teacher (sent to Korinna Zapp, LU):

“Thanks for giving us the possibility to send students to the
masterclasses in particle physics. Last year three students
attended, and today two of them study physics and one

mathematics at LTH” 11


https://atlas.physicsmasterclasses.org/en/index.htm
https://masterclass.icecube.wisc.edu/?_gl=1*juz8zg*_ga*MTgyMzc0OTQzNi4xNzE1NzA0MTYz*_ga_98K7YD1QQM*MTcxNTcwNDE2My4xLjAuMTcxNTcwNDE2My42MC4wLjA.&_ga=2.170961189.446420844.1715704164-1823749436.1715704163
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International Particle Physics Outreach Group (IPPOG)

Brief history:

» started as a network called the European
network (EPPOG) in 1997

« Strong Swedish involvement from the start,
national representative appointed through
Fysikersamfundet

« Growing gradually, : 34
countries, 7 experiments, 1 International lab
(2 national labs are associate members)

« Tightly connected to CERN in the beginning,
changed name to IPPOG to reach out worldwide

» Has expanded, now covers much more than
accelerator-based particle physics, in particular
strong activities in cosmic-ray (astroparticle)
physics outreach

\ Y

lﬁ'

-
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International Particle
Physics Outreach Group

Transformed from a network into a formal
collaboration some years ago, with membership fees.

« Members can be countries, laboratories or
experiments

« Fees are low (1 KEUR/year), , or
large (5 KEUR), depending on the GDP and size of
community

» Allows going from ideas to action, produce
material, and pay for critical organizational support

* Meet twice per year for 2.5 days of intense
meetings

* Funto go to! In spring 2024 we met in Madrid,
Spain. The fall meeting is normally at CERN every
year.
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IPPOG's goals and excerpts from mission

- Instil and foster an appreciation for fundamental scientific research;

- Establish a firm understanding of the scientific process and
evidence-based reasoning;

- Build trust with a broad and diverse set of worldwide communities;

- Inform and motivate future generations of scientists and citizens.

International Particle
“. [IPPOG's] principal aim is to maximize the Physics Outreach Group
iImpact of education and outreach efforts..”

.. IPPOG's purpose is to raise standards of global outreach and informal science education
efforts of particle physics, to communicate its results and findings to the public..

13
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https://indico.cern.ch/event/1347437/
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IPPOG - example of highlights from working groups

* International Masterclasses - key IPPOG-related
outreach activity reaching many

rsity of Kenya in Nairobi

New participant: Unive

e

* New countries participating!

« Cape Verde (Praia)

« University of Kenya (Nairobi)

* In total over 12k high school students joined
the CERN and Fermilab LHC events in 2023
(over 15k in total)

* WG on "Applications for Society” collecting
examples of inventions based on CERN
technology on a webpage - good to be aware of
when doing outreach!

* Next meeting Nov 25-27 at CERN

ave invited is ina .
of Nairobi. For most of the 0

_The school we h

oor area :
ztudents, if not all of them, it was

their first time using a cc:mputer. |
think they did very well.

15


https://indico.cern.ch/event/1347437/timetable/?view=standard#8-international-masterclasses
https://ippog.org/ippog_witness_stories
https://indico.cern.ch/event/1419411/
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IPPOG - example of highlights from working groups

. . - obi
New participant: University of Kenya in Nairo

£ )

* International Masterclasses - key IPPOG-related

gM$ Masterclass on March 1
article Therapy Masterclass on March 15

_The school we he
poor area of Nairt
students, if not a
their first time US|
think they did ve

»Both masterclasses were
attended by more than 30
participants ang jt was a
great success, ['ye
received lots of positive
messages from parents
and students after the
Mmasterclasses. “

outreach activity reaching many
* New countries participating!
« Cape Verde (Praia)
 University of Kenya (Nairobi)

* In total over 12k high school students joined
the CERN and Fermilab LHC events in 2023

(over 15k in total)

WG on "Applications for Society” collecting
examples of inventions based on CERN
technology on a webpage - good to be aware of
when doing outreach!

Next meeting Nov 25-2/ at CERN

15
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https://ippog.org/ippog_witness_stories
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IPPOG - example of highlights from working groups

New participa

Statistics fo

CERN
LHC
Masterclasses

233 MCs with
CERN VC (211)
. 115ATLAS (99)
. 67 CMS (56)

. 26 LHCb (26)

. 36 ALICE (30)

10,570 participants

£ )

nt: Universi

Fermilab
LHC
Masterclasses

40 MCs with
Fermilab VC (40)
. 28CMS (29)

. 9ATLAS (11)

MINERVA
Masterclasses
8 MCs (8)
NOVA
Masterclasses
5MCs (2)

1.440 participants

2 Mast -
— erclasses jn Ukraine —

gM$ Masterclass on March 1
article Therapy Masterclass on March 15

ty of Kenya in Nairobi

GSI

Hadron Therapy
Masterclasses
47 MCs (30)

8 VCs (9)

1.500 participants

r |M024 (numbers from 2023 in prackets)

KEK

Belle Il
Masterclasses
16 MCs (16)
7+2 VCs (5)

630 participants

Malargue
Pierre Auger
Masterclasses
17 MCs (12)
5VCs (3)

530 participants

In total: 14.670 participants

nnnnnnnnnnnnnnnnnnnnnnn

.............

nnnnnnnnnnnnnnnnnnnnnn

* International Masterclasses - key IPPOG-related
outreach activity reaching many

* New countries participating!
« Cape Verde (Praia)
« University of Kenya (Nairobi)

* In total over 12k high school students joined

the CERN and Fermilab LHC events in 2023
(over 15k in total)

WG on "Applications for Society” collecting
examples of inventions based on CERN

technology on a webpage - good to be aware of
when doing outreach!

* Next meeting Nov 25-27 at CERN

15
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New particip

ant: University of Ken
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2 Masterclascoc in 1. - N 1

About Resources Activities News Calendar

01 July, 2024
Positron Emission Tomography: can crystals used in particle detectors save lives?

The Positron Emission Tomography (PET) is explained as a medical imaging technique widely used in hospitals to detect
anomalies in the body of patients (like cancer tumors) on a daily basis. The article explains how PET works and how knowiedge
of basic physics processes is used teo visualize the physiological processes in biological systems,

01 July, 2024
Einstein's Relativity in Action - the GPS Navigation System knows it

One unexpected real-life application of Einstein’s theory of relativity, used by almost everybody every day, is the GPS
navigation system.

Some details of how this works are given in this short story.

01 July, 2024
Searching for hidden cavities inside the Sun pyramid in Mexico

A first-hand witness of the experience of the main author searching for hidden cavities inside the Sun pyramid in Mexico, in a
collaboration of Mexican physics groups and archeologists. This is explained as an example of the many applications of muon
tomography.

* International Masterclasses - key IPPOG-related

outreach activity reaching many
* New countries participating!
« Cape Verde (Praia)
 University of Kenya (Nairobi)

* In total over 12k high school students joined
the CERN and Fermilab LHC events in 2023
(over 15k in total)

WG on "Applications for Society” collecting
examples of inventions based on CERN
technology on a webpage - good to be aware of
when doing outreach!

* Next meeting Nov 25-27 at CERN

15
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IPPOG - what do we want out of it?

* What are your thoughts about outreach
In Sweden - would we benefit from more
collaboration?

 Sweden is a member of IPPOG, so we
have the possibility to influence the
activities

* What do you think IPPOG should
focus on?

* What would help us to do more/
better outreach in Sweden?

 Brief survey with four short questions -
please fill it out to help me gauge
interest and collect ideas for our work
and what IPPOG should focus on!

* Feel free to get in touch with me!
(christian.onm@cern.ch)

[=]

r

[=]

Outreach/IPPOG questionnaire

carl.christian.ohm@gmail.com Switch account [

£2 Not shared

Outreach/IPPOG questionnaire cas are very

carl.christian.ohm@gmail.com Switch account )

£3 Not shared

Do you think it would be interesting to attend 1-2 shorter zoom meetings about

outreach per year for our Swedish particle and astroparticle physics community? ZUR/year) is
:e. How do
O Yes
;e pick

|
. . . (from
Ild be useful to discuss at such a meeting? Is there anything

F‘ ther to help more from our community to get involved in

G Page 1 of 2 Clear form

Clear form

16


https://cern.ch/66nzw
mailto:christian.ohm@cern.ch

EEEEEEEEE

Concluding remarks

* Qutreach is critical for and

* |PPOG: collecting resources and best-practice examples of good
outreach in particle physics - Sweden long-time member, nat. rep. Jonas Strandberg = CO (2024)

* Would like your input on what you think IPPOG should do that would help us do outreach

* IPPOG membership fee is EUR 3k/year, but a to find funds
we're allowed to pay it with

« Several new initiatives for reaching more people in new contexts have been tried successfully

* Would it be helpful to have a couple of meetings to exchange ideas on outreach in our Swedish

community?

H

 Big Science Sweden (students), science festivals and museums E
(general public) — make for
, and we can build further on this!
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https://ippog.org
https://cern.ch/66nzw
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Back-up slides



CERN 70 outreach tour - Gothenburg (Monday)
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Big Science Sweden (ILO) - advertises career opportunities

Helping greatly to inform about university
students opportunities at CERN

In 2023 alone, 14 events were organized to
advertise student programs and careers at
various student fairs, lunch lectures, etc

* Hope that this will increase the
number of Swedish applications

Big Science Sweden now receives funding
from VR to help with this

Good to be in touch with BiSS and join/
help when they organize events at our
universities! (webpage, LinkedIn, LinkedIn)

We can also use them to advertise events
that we organize =

arridrvagar pa _CfRM
ur tar man sig in:
Or larare och karriar- och studievégledare

@ bigsciencecareer.se

A
@]

£ Teaching £ old BigPanda MM Search E-groups [

AKTUELLT  KARRIARVAGAR  VAD AR BIG SCIENCE?  FORSTUDIEVAGLEDARE ~ OMOSS  KONTAKT

Studiebesékpa
Tandemlaboratoriet

nnnnn om CERN, viridens mest avancera
facgning. Kan CERN vara nasta steg i din

S PPN -
ERN vérldens RAN CERN TILL
oolaste stille bYMDEN

ichard Jacobsson - svensk forskare pd CER Med austronaut Christer Fuglesan



https://www.bigsciencesweden.se
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* Labs created at our universities to let students use
open CERN data and explore the subatomic world

File Edit View Insert Cell Kerne! Widgets Help Not Trusted Python3 O
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« Example (KTH): 3rd-year students measure mass
of the Z using real ATLAS data

* ~600 students since 2018 20y

» Great task for teaching signal vs. bg, modeling,
. . . . H : are invisible to
fitting, and stat. analysis — key general skills =y -
for science and engineering :
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Figure 3: Invariant mass of the ZU boson, approximated as the function (1), on the range [87.93]
[GeV].
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Open data in teaching

* Labs created at our universities to let students use
open CERN data and explore the subatomic world

« Example (KTH): 3rd-year students measure mass
of the Z using real ATLAS data

* ~600 students since 2018

 Great task for teaching signal vs. bg, modeling, *
fitting, and stat. analysis — key general skills
for science and engineering
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Figure 3: Invariant mass of the Z° boson, approximated as the function 1), on the range [87,93]
[GeV].
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Open data in teaching

* Labs created at our universities to let students use
open CERN data and explore the subatomic world

« Example (KTH): 3rd-year students measure mass 3
of the Z using real ATLAS data
* ~600 students since 2018 2°/
ut

» Great task for teaching signal vs. bg, modeling,
fitting, and stat. analysis — key general skills
for science and engineering
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Figure 3: Invariant mass of the Z' boson, approximated as the function ﬂ). on the range [87,93]
[GeV].
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High School Project In 2019!

berzan Gymnasiearbete

BERZEUUSSKOLAN LaSéret 2023/2024

J. Andersson, J. Friberg, J. Lyreborn

“ Analys av atmosfariskt
Myonflode

M .. S
ryyr;c::flodets e.nef'glspndnmg och Materialinteraktioner samt
och zenitvinkelns paverkan pa detektionsfrekvensen

Berzeliusskolan

Naturvetenskapsprogrammet
Mikael Rydfalk
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