
INSIGHTS Workshop on Statistics and Machine Learning 
CERN, Sep 2018 

Sascha Mehlhase (LMU Munich)

JUST DO IT.

OUTREACH

The “Swoosh" and the “Just do it.” slogan are trade marks of Nike, Inc.



INSIGHTS Workshop on Statistics and Machine Learning - CERN, Sep 2018 - Sascha Mehlhase (LMU Munich)  2

What outreach is and why we (should) do it 

Wikipedia:  
"Science outreach, also called Education and Public Outreach (EPO or E/PO) or 
simply public outreach, is an umbrella term for a variety of activities by research 
institutes, universities, and institutions such as science museums, aimed at 
promoting public awareness (and understanding) of science and making informal 
contributions to science education.” 

but it’s more than just that …

JUST DO IT.OUTREACH

The “Wikipedia" logo is a trademark of Wikimedia Foundation, Inc.
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What outreach is and why we (should) do it 

Science outreach is somewhat in the middle of science 
education, science communication, and science 
policy making 

It is our means of motivating the next generation of 
scientists and nurture support for science in general 
and our field in particular 

In all possible target audiences: policy makers, resource 
managers, teachers, students, citizens, … 

It is a principal instrument for passing on the 
accumulated knowhow, experience and expertise 
gained through science and research to the entire 
society 

Especially true for publicly funded research

JUST DO IT.OUTREACH

Visits image © CERN; graphic © The Noun Project
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What outreach is and why we (should) do it 

It helps to increase science literacy, correct 
misconceptions about science, and contribute to the 
public's view of the value of (publicly funded) science 

Eliminate stereotypes about scientists 

Convey that a scientist is also a person, with human qualities like 
fallibility, finite knowledge, and interests outside of the lab 

Improve links between scientists and society 

It can (and should) address also those that have less access 
to scientific research, in particular young people from 
groups poorly represented in the scientific field

JUST DO IT.OUTREACH
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Why it is good for individuals to do outreach?! 

It is a chance to improve teaching and communication skills, and can be an 
important and beneficial part of an early-career scientist’s programme 

Makes you think about the bigger picture 
and gets you out of your scientific comfort zone 

Especially activities that require you to explain what you are studying and why 

It can magnify the influence of your research 

Some funding agencies start to recognise outreach activities 

Some even demand some (usually low) level of engagement 

It is (and should be) fun!!! 

Both for you and your target audience

JUST DO IT.OUTREACH

picture © CERN



INSIGHTS Workshop on Statistics and Machine Learning - CERN, Sep 2018 - Sascha Mehlhase (LMU Munich)  6

Why people still do not do outreach 

Early-career scientists are likely to be busy with teaching and 
research commitments 

PhD students and postdocs rarely receive any formal training 

Lower value placed on outreach by seniors and departments, 
and often a lack of detailed information about outreach 
opportunities

JUST DO IT.OUTREACH
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How can we get more people to do outreach 

More recognition for (young) scientists engaged in outreach activities 

Support outreach and education at your institute,  
experiment or collaboration, and with regard to policy makers 

Make it an essential part of an early-career scientist’s programme 

Given above-mentioned individual benefits also groups, institutes and funding agencies could benefit 

Make it easier for (young) scientists to engage in activities 

Even with small fractions of their time 

Make it fun!!!

JUST DO IT.OUTREACH
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How can you do outreach 

Almost a million ways and all sort of levels of involvement … 

Check out existing infrastructure / person-power 

get in touch with your group leader, institute, collaboration, outreach team, … 

do something online 

write a blog, use your Twitter account, utilise Reddit’s Ask Me Anything, … 

face-to-face activities 

contact museums or science centres, science and non-science festivals, science cafés, 
after-school programmes, visit or invite schools, … 

get people involved 

citizen science, educational use of data, art-meets-science programmes, open days and labs 

come up with your own idea 

think of activities that are engaging, interactive and fun

JUST DO IT.OUTREACH

graphic © Juan Pablo Bravo, from The Noun Project
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now for two ‘examples'

JUST DO IT.OUTREACH
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ATLAS as an example 

Lots of members do all sorts of outreach activities at their institutes 

Core team for general outreach activities and to support members 

Define, develop, and conduct our communication programme and platforms 

Development of the public website, social media as well as written and multimedia material 
about scientific results, news and the collaboration itself 

Define, develop, and conduct our education programme and platforms 

Create educational resources both online and offline for various target audiences 

Facilitate and support ATLAS-wide outreach events and activities 

Provide outreach training, material and expertise to support members at their institutes 

Develop and organise the presentation of ATLAS and HEP outreach initiatives 

Give visibility to our programme and individuals that contribute to it

JUST DO IT.OUTREACH

of what is done  

how members can get involved

ATLAS logo © CERN for the ATLAS Collaboration
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ATLAS as an example 

Communication programme and platforms 

ATLAS website as our central hub to give 
visibility to the collaboration, its goals, 
achievements and members 

High quality, in depth material in the form of 
press statements, physics briefings,  
news, portraits and blogs 

Social media to spread our content to a 
broader and more diverse audience 

Facebook, Flickr, Google+, Instagram,  
Twitter, Youtube 

Production of dedicated social media material  
to boost our reach and keep users on the platform, 
grabs their attention quickly and cater to algorithm 
(videos, animations, images, graphics, live events, …)

JUST DO IT.OUTREACH

of what is done  

how members can get involved

http://atlas.cern/
https://atlas-public.web.cern.ch/updates/press-statement
http://www.apple.com
https://atlas-public.web.cern.ch/updates/atlas-news
http://atlas.cern/updates/atlas-portraits
http://www.apple.com
https://www.facebook.com/ATLASexperiment
https://www.flickr.com/photos/atlasexperiment
https://plus.google.com/+ATLASExperiment
https://www.instagram.com/ATLASExperiment/
https://twitter.com/ATLASexperiment
https://www.youtube.com/user/TheATLASExperiment
http://www.atlas.cern
https://twitter.com/ATLASexperiment
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ATLAS as an example 

Education programme and platforms 

Provide material, data and tools for various 
target/age groups and proficiency levels 

ATLAS colouring books to address even the youngest 
audience and allow them to get a first glimpse and 
identify themselves as a future scientist 

IPPOG Masterclasses to give high school students a first 
hands-on experience within particle physics using data 

ATLAS Open Data & Tools to actively involve students 
in university-level lab courses and projects

JUST DO IT.OUTREACH

of what is done  

how members can get involved

pictures © CERN for the ATLAS Collaboration
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ATLAS as an example 

Support ATLAS-wide events and activities 

Make it easier for members to get started 

Offer support, experience, platforms, … 

Provide platforms, tools and material  
for outreach activities 

Virtual Visits to offer even remote places a  
visit-like experience and get them involved 
and in touch with ATLAS scientists 

Augmented and virtual reality tools like 
ATLAScraft, ATLASrift and ATLAS in your pocket 
as immersive, hands-on experiences 
and to raise attention at outreach events 

Brochures, posters, hand-outs, …

JUST DO IT.OUTREACH

of what is done  

how members can get involved
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NASA/WMAP Science Team

ATLASis one of the four 

major experiments at 

the Large Hadron Collider  at 

CERN. It is a general-purpose 

particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.

ATLAS 
Mapping the secrets of the universe

ATLAS comprises 
3000 

scientists from 180 institutions 

around the world, representing 

38 countries from all the world’s 

populated continents. It is 

one of the largest collaborative 

efforts ever attempted in science. 

Almost 1200 doctoral students are 

involved in detector development, 

data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. 

ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-managed teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.

TheCollaboration

The Experiment

What is “dark matter”?

 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 

momentum in proton-proton collisions

What was the early universe 

like and how will it evolve?

Proton-proton and heavy-ion 

collisions delivered by the LHC 

recreate the conditions immediately 

following the Big Bang when the 

Universe was governed by high-

energy particle physics and later by a 

primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 

Matter.

What happened to antimatter?

By searching for imbalances in the 

production of matter and antimatter, we 

seek to understand why our universe 

appears to comprise only matter.

The Higgs boson
In 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 

weak nuclear interaction – the W 

and Z bosons – acquire mass. Their 

solution (the BEH mechanism) 

implied the existence of a particle, 

now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS 

experiments at CERN announced 

that they had independently 

observed a new particle, 

consistent with the Higgs boson. 

François Englert and Peter Higgs 

were awarded the Nobel Prize 

in Physics in 2013.
Subsequent studies have 

shown that the Higgs boson 

interacts with both bosons 

and fermions, supporting the 

Standard Model prediction 

that all elementary particles 

acquire mass via the Higgs 

field. The Higgs boson 

is now being used as an 

instrument by physicists 

to explore for new physics 

in the high-energy 

collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.

Some of the key questions that ATLAS addresses are:

What are the basic building 

blocks of matter?

The Standard Model 

describes all known 

experimentally observed 

elementary subatomic 

particles in the universe. 

ATLAS studies these particles 

and searches for others to 

determine if the particles we know 

are indeed elementary or if they 

are in fact composed of other more 

fundamental ones.

Higgs boson

FERMIONS - Matter

BOSONS - Force carriers

Quarks

Leptons

Gauge bosons

How does gravity fit in?

Gravity is extremely weak when compared to the 

other forces. To explain the difference we look 

for such exotic phenomena as extra dimensions, 

gravitons, and microscopic black holes.

The Physic
s

Anything else?
Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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ATLASis one of the four 
major experiments at 

the Large Hadron Collider  at 

CERN. It is a general-purpose 

particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.

ATLAS Mapping the secrets of the universe

ATLAS comprises 3000 

scientists from 180 institutions 

around the world, representing 

38 countries from all the world’s 

populated continents. It is 

one of the largest collaborative 

efforts ever attempted in science. 

Almost 1200 doctoral students are 

involved in detector development, 

data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-managed teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.

The
CollaborationThe Experiment

What is “dark matter”?

 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 

momentum in proton-proton collisions

What was the early universe 

like and how will it evolve?

Proton-proton and heavy-ion 

collisions delivered by the LHC 

recreate the conditions immediately 

following the Big Bang when the 

Universe was governed by high-

energy particle physics and later by a 

primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 

Matter.

What happened to antimatter?

By searching for imbalances in the 

production of matter and antimatter, we 

seek to understand why our universe 

appears to comprise only matter.

The Higgs bosonIn 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 

weak nuclear interaction – the W 

and Z bosons – acquire mass. Their 

solution (the BEH mechanism) 

implied the existence of a particle, 

now referred to as the Higgs boson.
On 4 July 2012, the ATLAS and CMS 

experiments at CERN announced 

that they had independently 

observed a new particle, 

consistent with the Higgs boson. 

François Englert and Peter Higgs 

were awarded the Nobel Prize 

in Physics in 2013.Subsequent studies have 

shown that the Higgs boson 

interacts with both bosons 

and fermions, supporting the 

Standard Model prediction 

that all elementary particles 

acquire mass via the Higgs 

field. The Higgs boson 

is now being used as an 

instrument by physicists 

to explore for new physics 

in the high-energy 

collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.

Some of the key questions that ATLAS addresses are:

What are the basic building 

blocks of matter?
The Standard Model 

describes all known 
experimentally observed 

elementary subatomic 
particles in the universe. 

ATLAS studies these particles 

and searches for others to 

determine if the particles we know 

are indeed elementary or if they 

are in fact composed of other more 

fundamental ones.
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How does gravity fit in?
Gravity is extremely weak when compared to the 

other forces. To explain the difference we look 

for such exotic phenomena as extra dimensions, 

gravitons, and microscopic black holes.
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Anything else?Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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ATLASis one of the four major experiments at 
the Large Hadron Collider  at 

CERN. It is a general-purpose 
particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.

ATLAS Mapping the secrets of the universe

ATL AS comprises 3000 
scientists from 180 institutions 
around the world, representing 
38 countries from all the world’s 
populated continents. It is 
one of the largest collaborative 
efforts ever attempted in science. 
Almost 1200 doctoral students are 
involved in detector development, 
data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-managed teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.

The
Collaboration

The Experim
ent

What is “dark matter”?
 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 
momentum in proton-proton collisions

What was the early universe 
like and how will it evolve?

Proton-proton and heavy-ion 
collisions delivered by the LHC 
recreate the conditions immediately 
following the Big Bang when the 
Universe was governed by high-
energy particle physics and later by a 
primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 
Matter.

What happened to antimatter?
By searching for imbalances in the 
production of matter and antimatter, we 

seek to understand why our universe 
appears to comprise only matter.

The Higgs bosonIn 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 
weak nuclear interaction – the W 
and Z bosons – acquire mass. Their 
solution (the BEH mechanism) 
implied the existence of a particle, 
now referred to as the Higgs boson.On 4 July 2012, the ATLAS and CMS 
experiments at CERN announced 
that they had independently 
observed a new particle, 
consistent with the Higgs boson. 
François Englert and Peter Higgs 
were awarded the Nobel Prize 
in Physics in 2013.
Subsequent studies have 
shown that the Higgs boson 
interacts with both bosons 
and fermions, supporting the 
Standard Model prediction 
that all elementary particles 
acquire mass via the Higgs 
field. The Higgs boson 
is now being used as an 
instrument by physicists 
to explore for new physics 
in the high-energy 
collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.
Some of the key questions that ATLAS addresses are:

What are the basic building 
blocks of matter?The Standard Model describes all known experimentally observed 

elementary subatomic particles in the universe. 
ATLAS studies these particles 

and searches for others to 
determine if the particles we know 

are indeed elementary or if they 
are in fact composed of other more 

fundamental ones.
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Anything else?Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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ATLAS
is one of the four major experiments at the Large Hadron Collider  at CERN. It is a general-purpose particle physics experiment run by an international collaboration and, together with CMS, is designed to exploit the full discovery potential and the huge range of physics opportunities that the LHC provides.ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 
by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 
What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?ATLAS physicists test the predictions of the Standard Model, 
which encapsulates our current understanding of what the 
building blocks of matter are and how they interact. These 
studies can lead to ground-breaking discoveries, such as that of 
the Higgs boson, physics beyond the Standard Model and the 
development of new theories to better describe our universe.The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories – perhaps with new processes and particles that could change our understanding of energy and matter.

ATLAS 
Mapping the secrets of the universe

ATL AS comprises 3000 scientists from 180 institutions around the world, representing 38 countries from all the world’s populated continents. It is one of the largest collaborative efforts ever attempted in science. Almost 1200 doctoral students are involved in detector development, data collection and analysis. The collaboration depends on the efforts of countless engineers, technicians and administrative staff. 
ATLAS elects its leadership and has a collaborative organizational structure with self-managed teams and membership directly involved in decision-making processes. Scientists usually work in small groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-
checking processes before being made public. The success of the collaboration 
is driven by individual commitment to physics and the prospect of exciting new 
results that can only be achieved with a complete and coherent effort.  The only way to realize such a challenging project, with the required intellectual 
and financial resources and to maximize its scientific output, is through 
international collaboration. ATLAS is financially supported by funding agencies 
from the participating countries, CERN and member universities.

The
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The Experim
ent

What is “dark matter”? 
Astronomical measurements support the existence of matter that cannot be directly seen. ATLAS can observe this “dark matter” by searching for missing energy and momentum in proton-proton collisions

What was the early universe like and how will it evolve?Proton-proton and heavy-ion collisions delivered by the LHC recreate the conditions immediately following the Big Bang when the Universe was governed by high-energy particle physics and later by a primordial soup of quarks and gluons, and allow ATLAS to study fundamental issues such as the Higgs field or Dark Matter.

What happened to antimatter?By searching for imbalances in the production of matter and antimatter, we seek to understand why our universe appears to comprise only matter.

The Higgs boson
In 1964, three teams of physicists independently proposed a mechanism to explain how the carriers of the weak nuclear interaction – the W and Z bosons – acquire mass. Their solution (the BEH mechanism) implied the existence of a particle, now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS experiments at CERN announced that they had independently observed a new particle, consistent with the Higgs boson. François Englert and Peter Higgs were awarded the Nobel Prize in Physics in 2013.

Subsequent studies have shown that the Higgs boson interacts with both bosons and fermions, supporting the Standard Model prediction that all elementary particles acquire mass via the Higgs field. The Higgs boson is now being used as an instrument by physicists to explore for new physics in the high-energy collisions of the LHC.

ATLAS explores a range of physics topics, with the 
primary focus of improving our understanding of the 

fundamental constituents of matter.Some of the key questions that ATLAS addresses are:
What are the basic building blocks of matter?

The Standard Model describes all known experimentally observed elementary subatomic particles in the universe. ATLAS studies these particles and searches for others to determine if the particles we know are indeed elementary or if they are in fact composed of other more fundamental ones.

Higgs boson
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How does gravity fit in?
Gravity is extremely weak when compared to the other forces. To explain the difference we look for such exotic phenomena as extra dimensions, gravitons, and microscopic black holes.
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Anything else?
Perhaps the most exciting aspect of the ATLAS physics programme is our ability to explore and discover new phenomena beyond existing theoretical predictions: the search for the unknown.
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ATLAS
is one of the four 

major experiments at 
the Large Hadron Collider  at 

CERN. It is a general-purpose 
particle physics experiment run 

by an international collaboration 
and, together with CMS, is designed 

to exploit the full discovery potential 
and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 
experimental physics into unexplored territories 

– perhaps with new processes and particles 
that could change our understanding of 

energy and matter.

ATLAS 
Mapping the secrets of the universe

ATL AS comprises 3000 
scientists from 180 institutions 
around the world, representing 
38 countries from all the world’s 
populated continents. It is 
one of the largest collaborative 
efforts ever attempted in science. 
Almost 1200 doctoral students are 
involved in detector development, 
data collection and analysis. The 
collaboration depends on the efforts 
of countless engineers, technicians and 
administrative staff. 

ATLAS elects its leadership and has a 
collaborative organizational structure 
with self-managed teams and membership 
directly involved in decision-making 
processes. Scientists usually work in small 
groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.

The
Collaboration

The Experim
ent

What is “dark matter”?
 
Astronomical measurements support the 
existence of matter that cannot be directly 
seen. ATLAS can observe this “dark matter” 
by searching for missing energy and 
momentum in proton-proton collisions

What was the early universe 
like and how will it evolve?

Proton-proton and heavy-ion 
collisions delivered by the LHC 
recreate the conditions immediately 
following the Big Bang when the 
Universe was governed by high-
energy particle physics and later by a 
primordial soup of quarks and gluons, 
and allow ATLAS to study fundamental 
issues such as the Higgs field or Dark 
Matter.

What happened to antimatter?

By searching for imbalances in the 
production of matter and antimatter, we 
seek to understand why our universe 
appears to comprise only matter.

The Higgs boson

In 1964, three teams of physicists 
independently proposed a mechanism 
to explain how the carriers of the 
weak nuclear interaction – the W 
and Z bosons – acquire mass. Their 
solution (the BEH mechanism) 
implied the existence of a particle, 
now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS 
experiments at CERN announced 
that they had independently 
observed a new particle, 
consistent with the Higgs boson. 
François Englert and Peter Higgs 
were awarded the Nobel Prize 
in Physics in 2013.

Subsequent studies have 
shown that the Higgs boson 
interacts with both bosons 
and fermions, supporting the 
Standard Model prediction 
that all elementary particles 
acquire mass via the Higgs 
field. The Higgs boson 
is now being used as an 
instrument by physicists 
to explore for new physics 
in the high-energy 
collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.
Some of the key questions that ATLAS addresses are:

What are the basic building 
blocks of matter?

The Standard Model 
describes all known 

experimentally observed 
elementary subatomic 

particles in the universe. 
ATLAS studies these particles 

and searches for others to 
determine if the particles we know 

are indeed elementary or if they 
are in fact composed of other more 

fundamental ones.
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How does gravity fit in?

Gravity is extremely weak when compared to the 
other forces. To explain the difference we look 
for such exotic phenomena as extra dimensions, 
gravitons, and microscopic black holes.
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Anything else?

Perhaps the most exciting aspect of the 
ATLAS physics programme is our ability 
to explore and discover new phenomena 
beyond existing theoretical predictions: 
the search for the unknown.
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is one of the four 

major experiments at 

the Large Hadron Collider  at 

CERN. It is a general-purpose 

particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.

ATLAS 

Mapping the secrets of the universe

ATL AS comprises 3000 

scientists from 180 institutions 

around the world, representing 

38 countries from all the world’s 

populated continents. It is 

one of the largest collaborative 

efforts ever attempted in science. 

Almost 1200 doctoral students are 

involved in detector development, 

data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. 

ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-managed teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.
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What is “dark matter”?

 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 

momentum in proton-proton collisions

What was the early universe 

like and how will it evolve?

Proton-proton and heavy-ion 

collisions delivered by the LHC 

recreate the conditions immediately 

following the Big Bang when the 

Universe was governed by high-

energy particle physics and later by a 

primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 

Matter.

What happened to antimatter?

By searching for imbalances in the 

production of matter and antimatter, we 

seek to understand why our universe 

appears to comprise only matter.

The Higgs boson

In 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 

weak nuclear interaction – the W 

and Z bosons – acquire mass. Their 

solution (the BEH mechanism) 

implied the existence of a particle, 

now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS 

experiments at CERN announced 

that they had independently 

observed a new particle, 

consistent with the Higgs boson. 

François Englert and Peter Higgs 

were awarded the Nobel Prize 

in Physics in 2013.

Subsequent studies have 

shown that the Higgs boson 

interacts with both bosons 

and fermions, supporting the 

Standard Model prediction 

that all elementary particles 

acquire mass via the Higgs 

field. The Higgs boson 

is now being used as an 

instrument by physicists 

to explore for new physics 

in the high-energy 

collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.

Some of the key questions that ATLAS addresses are:

What are the basic building 

blocks of matter?

The Standard Model 

describes all known 

experimentally observed 

elementary subatomic 

particles in the universe. 

ATLAS studies these particles 

and searches for others to 

determine if the particles we know 

are indeed elementary or if they 

are in fact composed of other more 

fundamental ones.
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Gravity is extremely weak when compared to the 

other forces. To explain the difference we look 

for such exotic phenomena as extra dimensions, 

gravitons, and microscopic black holes.
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Anything else?

Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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ATLAS

is one of the four 

major experiments at 

the Large Hadron Collider  at 

CERN. It is a general-purpose 

particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.

ATLAS 

Mapping the secrets of the universe

ATLAS comprises 3000 

scientists from 180 institutions 

around the world, representing 

38 countries from all the world’s 

populated continents. It is 

one of the largest collaborative 

efforts ever attempted in science. 

Almost 1200 doctoral students are 

involved in detector development, 

data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. 

ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-managed teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.
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What is “dark matter”?

 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 

momentum in proton-proton collisions

What was the early universe 

like and how will it evolve?

Proton-proton and heavy-ion 

collisions delivered by the LHC 

recreate the conditions immediately 

following the Big Bang when the 

Universe was governed by high-

energy particle physics and later by a 

primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 

Matter.

What happened to antimatter?

By searching for imbalances in the 

production of matter and antimatter, we 

seek to understand why our universe 

appears to comprise only matter.

The Higgs boson

In 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 

weak nuclear interaction – the W 

and Z bosons – acquire mass. Their 

solution (the BEH mechanism) 

implied the existence of a particle, 

now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS 

experiments at CERN announced 

that they had independently 

observed a new particle, 

consistent with the Higgs boson. 

François Englert and Peter Higgs 

were awarded the Nobel Prize 

in Physics in 2013.

Subsequent studies have 

shown that the Higgs boson 

interacts with both bosons 

and fermions, supporting the 

Standard Model prediction 

that all elementary particles 

acquire mass via the Higgs 

field. The Higgs boson 

is now being used as an 

instrument by physicists 

to explore for new physics 

in the high-energy 

collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.

Some of the key questions that ATLAS addresses are:

What are the basic building 

blocks of matter?

The Standard Model 

describes all known 

experimentally observed 

elementary subatomic 

particles in the universe. 

ATLAS studies these particles 

and searches for others to 

determine if the particles we know 

are indeed elementary or if they 

are in fact composed of other more 

fundamental ones.
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How does gravity fit in?

Gravity is extremely weak when compared to the 

other forces. To explain the difference we look 

for such exotic phenomena as extra dimensions, 

gravitons, and microscopic black holes.
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Anything else?

Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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ATLAS

is one of the four 

major experiments at 

the Large Hadron Collider  at 

CERN. It is a general-purpose 

particle physics experiment run 

by an international collaboration 

and, together with CMS, is designed 

to exploit the full discovery potential 

and the huge range of physics 

opportunities that the LHC provides.

ATLAS’ scientific exploration uses precision 

measurement to push the frontiers of knowledge 

by seeking answers to fundamental questions 

such as: What are the basic building blocks of matter? 

What are the fundamental forces of nature? Could 

there be a greater underlying symmetry to our universe?

ATLAS physicists test the predictions of the Standard Model, 

which encapsulates our current understanding of what the 

building blocks of matter are and how they interact. These 

studies can lead to ground-breaking discoveries, such as that of 

the Higgs boson, physics beyond the Standard Model and the 

development of new theories to better describe our universe.

The years ahead will be exciting as ATLAS takes 

experimental physics into unexplored territories 

– perhaps with new processes and particles 

that could change our understanding of 

energy and matter.
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Mapping the secrets of the universe

ATLAS comprises 3000 

scientists from 180 institutions 

around the world, representing 

38 countries from all th
e world’s 

populated continents. It 
is 

one of the largest collaborative 

efforts ever attempted in science. 

Almost 1200 doctoral students are 

involved in detector development, 

data collection and analysis. The 

collaboration depends on the efforts 

of countless engineers, technicians and 

administrative staff. 

ATLAS elects its leadership and has a 

collaborative organizational structure 

with self-m
anaged teams and membership 

directly involved in decision-making 

processes. Scientists usually work in small 

groups, choosing the research areas and data that interest them most. Results are 

shared by all collaboration members and are subject to rigorous review and fact-

checking processes before being made public. The success of the collaboration 

is driven by individual commitment to physics and the prospect of exciting new 

results that can only be achieved with a complete and coherent effort.  

The only way to realize such a challenging project, with the required intellectual 

and financial resources and to maximize its scientific output, is through 

international collaboration. ATLAS is financially supported by funding agencies 

from the participating countries, CERN and member universities.

The
Collaboration

Th
e 

Ex
pe

rim
en

t

What is “dark matter”?

 
Astronomical measurements support the 

existence of matter that cannot be directly 

seen. ATLAS can observe this “dark matter” 

by searching for missing energy and 

momentum in proton-proton collisions

What was the early universe 

like and how will i
t evolve?

Proton-proton and heavy-ion 

collisions delivered by the LHC 

recreate the conditions immediately 

following the Big Bang when the 

Universe was governed by high-

energy particle physics and later by a 

primordial soup of quarks and gluons, 

and allow ATLAS to study fundamental 

issues such as the Higgs field or Dark 

Matter.

What happened to antimatter?

By searching for im
balances in the 

production of matter and antimatter, we 

seek to understand why our universe 

appears to comprise only matter.

The Higgs boson

In 1964, three teams of physicists 

independently proposed a mechanism 

to explain how the carriers of the 

weak nuclear interaction – the W 

and Z bosons – acquire mass. Their 

solution (the BEH mechanism) 

implied the existence of a particle, 

now referred to as the Higgs boson.

On 4 July 2012, the ATLAS and CMS 

experiments at CERN announced 

that they had independently 

observed a new particle, 

consistent with the Higgs boson. 

François Englert and Peter Higgs 

were awarded the Nobel Prize 

in Physics in 2013.

Subsequent studies have 

shown that the Higgs boson 

interacts with both bosons 

and fermions, supporting the 

Standard Model prediction 

that all elementary particles 

acquire mass via the Higgs 

field. The Higgs boson 

is now being used as an 

instrument by physicists 

to explore for new physics 

in the high-energy 

collisions of the LHC.

ATLAS explores a range of physics topics, with the 

primary focus of improving our understanding of the 

fundamental constituents of matter.

Some of the key questions that ATLAS addresses are:

What are the basic building 

blocks of matter?

The Standard Model 

describes all known 

experimentally observed 

elementary subatomic 

particles in the universe. 

ATLAS studies these particles 

and searches for others to 

determine if th
e particles we know 

are indeed elementary or if t
hey 

are in fact composed of other more 

fundamental ones. Higgs boson
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Gravity is extremely weak when compared to the 

other forces. To explain the difference we look 

for such exotic phenomena as extra dimensions, 

gravitons, and microscopic black holes.
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Anything else?

Perhaps the most exciting aspect of the 

ATLAS physics programme is our ability 

to explore and discover new phenomena 

beyond existing theoretical predictions: 

the search for the unknown.
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'Build Your Own Particle Detector' as an example 

What BYOPD is and why it works so well 

Three different components depending on the outreach 
activity in mind: LEGO models, workshops and competitions 

Work as a simple exhibit, for closed-group events and open events 

LEGO bricks are know and loved by (essentially) everyone 
and create attention/interest 

Gets you in touch even with science-averse people 

Models themselves can be educative and give perspective  
in terms of size and complexity of nowadays experiments 

Highlight major components of experiment and in scale to LEGO figure 

Workshops and competitions directly involve visitors, appeal 
to their creativity and can relate them to the experiment

JUST DO IT.OUTREACH

Nathan Readioff

http://byopd.org/
http://byopd.org/
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'Build Your Own Particle Detector' as an example 

BYOPD workshops 

Closed-group activity 

Combine short lectures about particle physics and ATLAS 
with the construction of a large LEGO model 

While building the model they learn about the parts 
they are currently working on and questions are 
addressed in an open discussion/chat 

10 to 15 students take about a day to build the model from scratch 

Hands-on activity in a relaxed environment 

Active participation and visible result help to make 
it a fun and memorable activity

JUST DO IT.OUTREACH
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'Build Your Own Particle Detector' as an example 

BYOPD competitions 

Open-event activity 

Participants are asked to build what they think a particle 
detector looks like and name their design 

Creates lots of attention, but main outreach aim is to talk to  
the participants (and/or their companion/parents) and get 
them involved in a discussion about physics and detectors 

chat about what it is they build and 
how it’s similar/different to our experiments 

what kind of particles they and we are looking for 

Active participation, visible result, a souvenir and 
the chance to win a price make it memorable and fun

JUST DO IT.OUTREACH
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Summary 

Make it easier and more attractive/rewarding 
for (young) scientists to do outreach 

Make outreach be engaging, interactive,  
entertaining and fun, yet scientific 

Two examples of how ATLAS approaches outreach 
as a collaboration and which approach I took with 
the Build Your Own Particle Detector programme

JUST DO IT.OUTREACH
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