
Professional Outreach
by Large Physics Endeavours



Present professional associations
My current job

As supporter / co-founder



Large Physics Endeavours, 
in particular, High Energy 
Physics Collaborations, 
work to create or boost 
Outreach Groups that work 
on making their field 
accessible for free.

Today’s presentation is 
about some of those efforts 
on training, education, 
integration and 
professional career paths.

Outreach
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I hope you like the story… 
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…at least in my mind it goes 
like this :)



The HEP community, has the 
responsibility and the need to

...



Source → http://www.authagraph.com/category/about

transfer knowledge and training to 

http://www.authagraph.com/category/about/?lang=en


its members institutions and



everybody else!

Source → http://www.authagraph.com/category/about

http://www.authagraph.com/category/about/?lang=en


Professional Outreach Large Physics Endeavours

Why?
● Science
● Funding
● People’s awareness 
● STEM education
● National or Regional Integration
● Diplomacy
● Economy
● ...

https://www.ictp.it/physics-without-frontiers.aspx

https://www.ictp.it/physics-without-frontiers.aspx
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Large Experiments / 
Scientific Infrastructure 

Large Experiments / Scientific 
Infrastructure 

The scientific collaborations produce an 
incredible amount of data and technological 
resources while performing basic research
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Around the planet are members of those 
experiments, they deliver the knowledge to 
students that will integrate the future Human 
resources for those large scientific 
endeavours
Non-members universities do the same too!
As well, they take part of knowledge 
production
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Public Results / Community

We deliver the final scientific results to the 
public using Open Access.
Besides that, events and public 
conversations are done all the time by the 
members of the scientific collaborations



Outreach / Capacity 
Building

Outreach / Capacity Building
 
From children in a public event, to small 
workshop to primary students. Also 
work-experiences with high-school 
students,... to dedicated online courses and 
training in advanced knowledge: Outreach is 
vital for the survival of sciences 
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This is
ONLY 

possible with
Open Access



Professional Outreach Large Physics 
Endeavours

Who?
● Large Scientific Facilities
● Multinational Experiments
● National and International consortia
● Universities and Research Institutions
● ONGs
● Industry
● ...

https://cerncourier.com/

https://cerncourier.com/


The ATLAS Collaboration and the broad 
set of HEP experiments rely on public 
funding to support their programs.
Even more important, their continuity 
depends on a constant integration and 
replacement of human power.

Humans -students, professionals- that 
need to be trained by other senior members 
of those collaborations.

We can call it Knowledge Transfer, and it 
goes in both ways: to retribute to society 
and to keep running the -even more- large 
scientific endeavours worldwide.

No single nation or entity can do this job 
alone, nor it should do so. When 
knowledge is everybody’s property, 
progress is possible and equally 
distributed.

For example https://atlas.cern

https://atlas.cern


Professional Outreach Large Physics 
Endeavours

The only way I see how this can be done is with

Open
● Access
● Source
● Data
● Software
● Hardware

https://www.youtube.com/watch?v=CTfp2woVEkA

https://www.youtube.com/watch?v=CTfp2woVEkA


http://iopp.fileburst.com/ccr/archive/CERNCourier2019MarApr-digitaledition.pdf

http://iopp.fileburst.com/ccr/archive/CERNCourier2019MarApr-digitaledition.pdf


Professional Outreach Large Physics 
Endeavours

How?
● Institutions and publishers
● Open Access
● Open Source
● FAIR (findable, accessible, interoperable and reusable) data
● CERN Open and LHC Open Data projects

○ CMS and ATLAS
● Educational programs

○ IPPOG
○ CEVALE2VE
○ ...

https://www.isis.stfc.ac.uk/Pages/PARI2019.aspx

https://www.isis.stfc.ac.uk/Pages/PARI2019.aspx


Data, it is a symbolic representation (numerical, alphabetic, 
algorithmic, spatial, etc.) of an attribute or quantitative or 
qualitative variable. The data describe empirical facts, events 
and institutions. It is a value or referent that the computer 
receives by different means, the data represent the information 
that the analyzer manipulates in the construction of a solution 
or in the development of an algorithm.
(inspired in https://es.wikipedia.org/wiki/Dato)



Software,  the software of a computer system, which comprises the set of 
necessary logical components that make it possible to perform specific tasks.

The logical components include, among many others, the computer applications,... 
the operating system, which basically allows the rest of the programs to function 
properly, also facilitating the interaction between the physical components and the 
rest of the applications, and providing an interface with the user.
 
(inspired in https://es.wikipedia.org/wiki/Software)



Public Domain It includes intellectual property that is free of all 
exclusivity in its access and use, includes elements that do not 
have established copyright restrictions, as well as literary, 
artistic or scientific works (including computer applications) in 
which the copyright has expired. term of protection of 
copyright.
(inspired in https://es.wikipedia.org/wiki/Dominio_público)



Licences, allow restrictions on the ownership, 
commercialization and / or use of a certain creation.

They can range from the well-known CopyRight to the various 
licenses generated and distributed by organizations such as 
the MIT, GNU and Creative Commons

(https://network.creativecommons.org)



CERN Open Data portal Several platforms exist, developed 
by the HEP community to reach 
and hub Groups and Resourceshttp://opendata.cern.ch/



Professional Outreach Large Physics 
Endeavours

How?
● Examples Educational programs

https://www.facebook.com/notes/arturo-sanchez/physics-outreach-colombi
a-and-the-ictp-physics-without-frontiers-cevale2ve/10155802613906088/

https://www.facebook.com/notes/arturo-sanchez/physics-outreach-colombia-and-the-ictp-physics-without-frontiers-cevale2ve/10155802613906088/
https://www.facebook.com/notes/arturo-sanchez/physics-outreach-colombia-and-the-ictp-physics-without-frontiers-cevale2ve/10155802613906088/


5th “IPP” + 4th PWF-LA program
The call was opened in social media, reaching a broader group of 
institutions and students.  We are currently running the course. 
And the PWF program is already proposed for evaluation.

2019

4th “IPP” + 3rd PWF-LA program
The course had a lower participation but those students that 
reached the end, continue their path into HEP studies. At the 
same time, the PWF program visited Uruguay and Argentina too.

2018

2nd “IPP” course + alliance with ICTP
Different instructors and more students joined to the classes. 
While another modus operandi was implemented. The 
CEVALE2VE group joined the ICTP-PWF program. 

2016

1st “Introduction to Particle Physics”
The course, called “Introducción a la Física de Partículas” or 
“Introduction to Particle Physics” goes official. Venezuelans and 
Colombians students are present.

2015

CEVALE2VE created as outreach project
Venezuelans researchers working in international collaborations 
(CMS, ATLAS, ISOLDE, TOTEM, PICSEL,...) together with 
researchers and professors in Venezuela created a set of 
seminars and design a particle physics “course”.

2014

Centro Virtual de Altos Estudios de Altas Energías 
(Venezuelan chapter, CEVALE2VE)

●

●

●

●

○

●
●

http://atlas.cern/updates/atlas-blog/HEP-education-worldwide-with-atlas-open-data

3rd “IPP” course + 2nd PWF-LA program
Students from Peru joined the course, and a second round-trip to 
Latin America strength the network and opened the opportunity 
to get visibility in the region.

2017

http://www.cevale2ve.org

http://atlas.cern/updates/atlas-blog/HEP-education-worldwide-with-atlas-open-data
http://www.cevale2ve.org/es/inicio/


ICTP Physics Without Frontiers program (ICTP-PWF) in Latin America

●

●
○

●

2017
The 2nd edition of the PWF-LA
Three countries visited: Peru, Colombia 
and Venezuela. Peruvian students started 
to follow the CEVALE2VE course 

2018

The 3rd edition of the PWF-LA
Four countries visited: Argentina, 
Uruguay, Colombia and Venezuela. 
In 2019 we plan to add Ecuador!

2015
First conversations with the ICTP
Venezuelans and Colombians 
researchers starts to coordinate a 
pilot project for their countries 

2016

The 1st edition of the PWF-LA
The first edition took place in six 
institutions in five cities in 
Colombia and Venezuela



Professional Outreach Large Physics 
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Project done, now what?
The career perspectives and opportunities inside and outside of the field

○ Important to tell this part of the history as well
○ Vision for the future
○ Associations (e.g. https://alumni.cern)

Other form of outreach
● Public and early age engage 

○ Festivals
○ Films
○ Print & Social Media
○ ...

● In-house “outreach” or capacity building for the collaboration

https://www.symmetrymagazine.org/article/from-physics-to-data-science

https://alumni.cern/
https://www.symmetrymagazine.org/article/from-physics-to-data-science


Summary
● The outreach of Large Physics Endeavours is nowadays a professional job that 

involves a lot of factors and has diverse goals

● In all the cases, outreach means free and easy access to resources
○ The challenges remain in how to do this in reproducible and permanent 

ways

● The future of the ongoing and future multinational collaborations/experiments relies 
on human-power that is very young right now

● The outreach of sciences and the scientific method itself is a powerful tool to fight 
misinformation and fake data regarding relevant subjects (climate change, 
cybersecurity,...)

● We encourage the participation of more people in these activities, even to the simple 
action of promoting it.



Many resources are in constant integration and updates

datasets
Video 

introductions 
and Tutorials

The ATLAS Open Data project (more 
here) aims to release real and 
simulated Data, together with

Open Source software resources to 
analyse those samples.

As well as documentation in several 
useful formats!

http://opendata.atlas.cern

http://universidad.ch/ATLAS/outreach/presentations/March_14_2017/_book/cern/
http://universidad.ch/ATLAS/outreach/presentations/March_14_2017/_book/cern/
http://opendata.atlas.cern


Latin American Alliance for Capacity building in 
Advanced (LA-CONGA) Physics Initiative

●

●

●

CNRS, France)



ArturoS
arturos@cern.ch
asanchez@ictp.it

Linkedin
/arturo-sanchez-pineda/

@artfisica

mailto:arturos@cern.ch
mailto:asanchez@ictp.it
https://www.linkedin.com/in/arturo-sanchez-pineda/
https://www.instagram.com/artfisica

