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Outline

● Outreach, communication and education
● Addressing Diversity, Inclusion and Equity (DIE)

○ Remote audiences
○ Disabilities
○ Language barrier
○ Science summaries

● Visiting EGO-Virgo
○ In person and remote

● Art & Science
○ Production of images/animations
○ Artistic performances
○ Exhibitions

● Scientists producing outreach contents
○ Exhibits and posters
○ Graphic material
○ Social media
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Outreach, communication and education
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An attempt to define outreach and communication

● Communication
○ Report status, present results, describe strategy, etc.
○ Adapt means and contents to the target audience(s)

■ Stakeholders, medias, colleagues, general public
○ Different types

■ Internal / External
■ Corporate / Business
■ Media-based or not
■ Crisis or emergency

● Outreach 
○ Reach out to target audiences

■ Public engagement
○ Add context, provide explanations
○ Create specific, supporting 

resources
■ Links with education 4

https://www.virgo-gw.eu/#news 

https://www.virgo-gw.eu/#news


Outreach vs. Communication?

● Two different specialities
○ Not to conflate
○ Not to mix

● Both require experts
○ Communication professionals
○ Scientists eager to share their research, 

education experts to connect science with curricula

→ No improvisation

● Definitely not to oppose
○ Complementary
○ Doing only one or the other is not enough

● On equal footing
○ None better than the other
○ Fulfill different needs and expectations
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Outreach and Communication!

● Two sides of a successful plan to convey results, or pass on information
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Communication + Outreach → Education 

● New structure of the Virgo outreach group
○ 3 main pillars
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Why is this important? To whom does this matter?

● Communication and outreach should target all audiences
○ General public

■ Curious
● Minimal knowledge of science required nowadays

○ Technologies more and more present
○ Many worldwide issues (and potential solutions) involve science
○ “Alternative facts” flooding social networks and spreading quickly

■ Taxpayers
■ Voters

○ Students
■ Tomorrow’s scientists
■ Attractiveness deficit of STEM studies in many (all?) countries
■ Higher education and high-school but also younger (undecided) students

○ Teachers
■ “Multiplicative factors” 8



Why is this important? To whom does this matter?
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● Public relation for science 
○ To ensure adequate funding for research
○ To get more young people to choose scientific career and one close to your science
○ To strengthen the professional reputation of your science 
○ To ensure our society values science
○ To help people use science to make better personal decisions

→ To ensure policy makers use scientific evidence in their decisions

● Nota Bene: studies do not support the claim that increasing
                   science literacy will lead to greater support for science 



Why is this important? To whom does this matter?

● It is important for... yourself
○ A rewarding experience in terms of human interactions

■ Public lecture, Q&A with students, lab visit, etc.
→ Definitely worth the preparation effort!

○ A source of self-motivation
■ You can help promoting the science you are interested in 

○ A sense of giving back to society, fulfilling a scientist’s duty
■ Most of us are funded by public taxes

→ Need to explain what we are doing and how
○ Outreach and dissemination activities are becoming standard part of a scientist’s CV

■  Although not always valued
→ At least initially: keep trying and involve the whole chain of command 
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Addressing Diversity, Inclusion and Equity (DIE)
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Not only the quantity matters

● Need to increase both quantity AND quality of scientific outreach,
taking into accounts needs of the global society:

○ Diversity, Inclusion and Equity (DIE)
● If no special care is taken, efforts of science communicators tend to reach out 

to specific (e.g., affluent, college-educated, non-disabled) audiences.
● Even with increasing interest in science and public engagement with science, 

historically marginalized and minoritized individuals and communities are 
ignored and undervalued in these efforts.
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Reaching out far away
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Amanar is a project (now closed) 
organised by GalileoMobile and the 

Canary Association of Friendship with 
the Sahrawi People (ACAPS), in 
collaboration with the Instituto de 

Astrofísica de Canarias (IAC) to inspire 
children and teachers from the 

Sahrawi refugee camps near Tindouf, 
Algeria, and the Canary Islands, 

Spain, using Astronomy.

bringing science towards people living in remote/disadvantaged areas

The Amanar project: “Our aim is to promote quality science education and support the youth and the teachers from the 
refugee camps, enhancing both their resilience and engagement in the community through skill development and 
self-empowerment activities.

On the long term, we aim at raising awareness on the harsh conditions of the Sahrawi refugees and foster a sense of 
global citizen through Astronomy for the Sahrawi community, that has been in refugee situation for more than 40 
years.”

Interferometer kit from
Nikhef (The Netherlands)



Masterclasses to new countries /areas

● International Masterclasses “Hands on particle physics”
IMC: https://www.physicsmasterclasses.org

14● https://indico.cern.ch/event/868940/contributions/3814087/attachments/2080598/3498844/2020_07_ichep_current_status_of_imc_v4.pdf 

https://www.physicsmasterclasses.org
https://indico.cern.ch/event/868940/contributions/3814087/attachments/2080598/3498844/2020_07_ichep_current_status_of_imc_v4.pdf


Masterclasses to new countries / areas

● IMC builds on collaboration and new masterclasses
→ Strategy for expansion

○ Geographically: see sample list of countries on the right
■ Language, local mentors, diversity

○ Thematically: astronomy, astroparticles, etc.
○ [Still opportunistically]

● High impact from covid-19
○ Contacts preserved, interest remains strong

→ New tools / frameworks

● Less complex -- web event displays
○ Big Analysis of Muons (ATLAS/CMS)

● Direct-to-student virtual masterclasses
● World Wide Data Day: https://quarknet.org/content/world-wide-data-day 15

● Angola
● Armenia
● Baltic states
● Brazil
● Germany
● Hong Kong
● India
● Mexico

● Mozambique
● Poland
● Taiwan
● UAE
● Ukraine
● USA
● Vietnam
● Zambia

● New South Wales

https://quarknet.org/content/world-wide-data-day


Reaching out to different public

● Example: music festivals!
○ Reaching out to other audiences

■ that don’t expect to see science
■ that you wouldn’t have imagined connecting to
■ and that are nevertheless quite interested,

when a ‘cool’ opportunity shows up
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Improving access to science for Visually Impaired People 
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● Lots of effort worldwide to make science accessible to VIP
○ Development of tactile exhibits and experiences

3D printable model shared in:
https://www.thingiverse.com/thing:4755899

Tactile rendering of the effect of GW passage on 
interferometer vs time

Tactile panel
of Advanced Virgo in O3

https://www.thingiverse.com/thing:4755899
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lots of effort worldwide to make science accessible to VIP:
● sonification of astronomical signals

Improving access to science for Visually Impaired People 

Interesting interview to Wanda Diaz Merced:
https://www.nature.com/articles/d41586-019-03938-x

Sonification :
● offers new ways for scientists to study data, by 

employing the highly developed sense of 
hearing as an adjunct to data visualization

● provides blind and VIP with a new level of data 
access and analysis

● sound of GW signals: https://www.gw-openscience.org/audiogwtc1/

The frequency is mapped to the galactic 
latitude of the mouse cursor location with 
a stereo spatialization (left/right speaker) 
for the galactic longitude.
A specific chord is played when the 
cursor enters or leaves the coverage of 
the  sky localization.
Work in progress

https://www.nature.com/articles/d41586-019-03938-x
https://www.gw-openscience.org/audiogwtc1/


Fighting stereotypes
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● Scientists are neither crazy nor magicians

● Scientists are not necessarily white senior males

https://www.lnf.infn.it/edu/kid
s/da-qui-al-big-bang.php 

https://ippog-static.web.cern.
ch/ippog-static/resources/20
15/da-qui-al-big-bang.html

https://www.lnf.infn.it/edu/kids/da-qui-al-big-bang.php
https://www.lnf.infn.it/edu/kids/da-qui-al-big-bang.php
https://ippog-static.web.cern.ch/ippog-static/resources/2015/da-qui-al-big-bang.html
https://ippog-static.web.cern.ch/ippog-static/resources/2015/da-qui-al-big-bang.html
https://ippog-static.web.cern.ch/ippog-static/resources/2015/da-qui-al-big-bang.html


Removing (English) language barrier

20

Not
the 

solution...



Translation is an integral part of outreach and communication 

● Example: poster about “Elementary constituents of matter”

→ Which one is the original?

21

https://ippog-static.web.cern.ch/ippog-static/resources/2015/multilingual-poster-about-elementary-constituents-matter.html


LIGO-Virgo science summaries

● Short scientific accounts of scientific articles authored by LIGO-Virgo
○ 1-4 pages: longer than associated press release, with more scientific information
○ Target audience: the general public
○ External references (mostly from Wikipedia) + glossary defining the main keywords / concepts
○ Master version written in English; then translated in as many languages as possible

● Some stats (from https://tds.virgo-gw.eu/ql/?c=16027)
●
● https://tds.virgo-gw.eu/ql/?c=16027
● )
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125 in total 183 translations

84% in
“Virgo

languages”

https://tds.virgo-gw.eu/ql/?c=16027


LIGO-Virgo science summaries

● Prepared by the PWT in various formats
○ pdf, html, flyer
○ Mandatory for LIGO/NSF
○ Not required (so far) on the Virgo side

● Difficulties
○ Not all science summaries are equally “popular”

■ Number of translations varies a lot: 0-O(10)
■ Good translation does take time:

● Wording: try translating “strain” or“squeezing” in your favourite language
●  Turns of phrase: English much more concise than, say, French

■ Voluntary basis: translations usually done by scientists on spare time
○ Style and level of complexity not uniform among original authors

■ Mitigations: 1 → 2 main authors when possible + reviewers
■ Attempts to pool resources

● Same language in different countries: single translation effort
● Complementary to other resources

○ Factsheet, infographics
23



Translation is an integral part of outreach and communication

● Virgo press release and news
○ Drafted, proofread and published in English
○ Translated into (all) “Virgo languages” 

24



Some thoughts about DIE in science comm
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Universal Design for learning is a set of principles that allow teachers with a structure to develop 
instructions to meet the diverse needs of all learners. (Wikipedia)

exhibits, techniques, approaches that are developed in particular to suit people with special needs 
have indeed much wider application: they can be used to increase the understanding and 
appreciation of science by anyone 

Common barriers preventing DIE in science comm: 
● existing organizational structures in research and the academy
● inherent, unconscious, and implicit biases
● lack of funding
● lack of understanding, knowledge, training, or resources for doing inclusive science communication 

However some special needs require tools which cannot be easily standardized 
but are better tailored to the specific needs of a person. 



Visiting EGO-Virgo
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Site visits
● A lot of visitors at each site

○ General audience, teachers and students
○ Boost after first detection announcements

■ Steady upward trend since then
● 7× more in 5 years at EGO: 200/week in 2019

→ Stressing the system a lot:
     voluntary basis for visit management + guides 
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● In February 2020, the calendar of visits
was almost fully booked for the whole year

● Due to the pandemic, the program of
(in person) visits at EGO and Virgo was
stopped at the beginning of 2020



Site visits

● Pandemic
○ Abrupt stop of all visits on-site
○ Development of a regular offer for virtual visits

■ Based on pre-existing plans/reflections, boosted by covid-19
■ Short conference + virtual tour live + Q&A
■ → Still ramping up
■ Several languages

● Longer term plans
○ Reopen in-person site visits
○ Continue the offer of live remote visits 
○ Complement with virtual tour based on immersive spherical photos

28



Virtual tour to Virgo based on immersive spherical photos

29(courtesy of G. Ciani, Virgo Collaboration)

● Can be used 
○ in standalone

by a visitor
○ a Virgo scientist can 

use it to tour a group
of people around 

● Opportunity to visits 
access-restricted areas

● Visitors can stroll
and poke around.

● Interactivity is the key
● Technical requirements can 

be very basic: the tour must 
be experienced with a variety 
of devices, including 
augmented reality goggles.

(under development)

https://docs.google.com/file/d/1iaCet4vBCOU77OS3pl-9l8HTV8sxCFNu/preview


In-person vs remote/virtual visits
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● Both the live visits and the virtual tours target (high) school students and the general public

● Remote visits provide access to Virgo to international and wider audiences
○ People do not need to travel to Pisa to visit Virgo
○ Limited the amount of information that can be passed on

■ Not too concrete
■ Keep people’s attention / focused on the visit
■ Q&A session more difficult?

● In-person visits offer the real experience
○ Very impacting from an emotional viewpoint
○ Fundamental to make a long-standing effect
○ Limited number of visits and of visitors per visit

→ Complementary: should pursuit both ideally
→ We still have to assess the impact and outcomes of the visits



Art & Science
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Art & Science
A new prolific trend in science communication: 

 scientist’s viewpoint: use the universal language of art to convey a scientific 
message and engage people with science

32

Target: general public Larger audiences

○ Make science more appealing
○ An entry point to talk about science
○ Artists have interesting point of views



GW190521
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Image credit: Raúl Rubio / Virgo Valencia Group / The Virgo Collaboration

● Image developed by Raul Rubio in collaboration with Virgo-LIGO
○     Selected as Astronomy Picture Of the Day : https://apod.nasa.gov/apod/ap200908.html 

● News item available in 7 languages

https://apod.nasa.gov/apod/ap200908.html


GW190814
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● Image/Animation credit: Alex Andrix
○ Developed in collaboration with Virgo-LIGO
○ Available at: https://vimeo.com/413180380 

● News item available in 6 languages

● Good resonance out of the LIGO-Virgo community

https://vimeo.com/413180380


GW190814 artistic interpretation by Alex Andrix
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https://docs.google.com/file/d/1s_fOMw48hJY69WH_p1KKkUXGtO-SERle/preview


Dance & choreography
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Surfing Einstein - On the track of 
Gravitational Waves

Choreographer and dancer: Meritxell Campos Olivé

https://vimeo.com/290147565

“Surfing Einstein is a two legs project: it is a dance pièce inspired by the gravitational waves’ hunters, 
the physicists, and a documentary, whose central narrative is based on their charisma and feelings.”

https://vimeo.com/290147565


Art&Science Exhibition
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“The aim of the project is to initiate an 
exploration, through a cross-reflection 
between artists and scientists, of the field that 
began with the discovery of gravitational waves, 
urgently questioning again the nature and 
texture of space-time and matter, the notions of 
origin and horizon, the role of representation, 
information and transformational activity, artistic 
or scientific, the questions of individuality “ 
(S.Katsanevas)

EGO
A multi-messenger control room

INFN
Bending Space-Time



Scientists producing outreach contents
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Exhibits 
& posters
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Production of time lapse videos:
Virgo playlist on YouTube

Ready-to-print 
multilingual poster 

of Advanced Virgo  in O3 

English : VIR-0645A-19
Italian : VIR-0745A-19
French : VIR-0836A-19
Polish :     VIR-0834A-19
Spanish : VIR-0835A-19

https://www.youtube.com/playlist?list=PLRQChI0vpMP61CzlL7EoOwnF_53fkWMC2
http://www.youtube.com/watch?v=rrWoHZjpdyA
https://tds.virgo-gw.eu/?call_file=VIR-0645A-19_AdvancedVirgoInO3PosterEnglish.pdf
https://tds.virgo-gw.eu/?call_file=VIR-0745A-19_AdvancedVirgoInO3PosterItalian.pdf
https://tds.virgo-gw.eu/?call_file=VIR-0836A-19_AdvancedVirgoInO3PosterFrench.pdf
https://tds.virgo-gw.eu/?call_file=VIR-0834A-19_AdvancedVirgoInO3PosterPolish.pdf
https://tds.virgo-gw.eu/?call_file=VIR-0835A-19_AdvancedVirgoInO3PosterSpanish.pdf


Production of outreach plots and animations by scientists
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https://www.virgo-gw.eu/status.html 

● GW detector 
sensitivity

○ Amplitude
spectral
density
     vs.

○ Frequency

● Average distance
up to which a 
binary neutron star
merger can be
observed

○ Goes up as
sensitivity
goes down

https://www.virgo-gw.eu/status.html


Production of outreach plots and animations by scientists
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● Source
localization
skymap

○ Area in which
the GW source
is likely to be
located

→The smaller,
    the higher the
    probability a
    telescope could
    find an counterpart
    [if existing]



Engaging people in the social media
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Web sites used for searching more in depth knowledge and for institutional communication. 

Live engagement kept with social media.

LIGO, Virgo, KAGRA are active in the social media with frequent updates: 
● Facebook
● Instagram
● Twitter
● Youtube

In some cases, social media accounts are shared, eg LIGO-Virgo jointly on Instagram

Attention to produce different content targeting different audience (both age and 
location/language) in the various social media. 

Ideal to have professionals in parallel with scientist for managing the accounts.



Resources and references

● https://www.virgo-gw.eu https://www.ligo.org
https://www.ligo.caltech.edu 

● IGrav
○ The mission of IGrav (the International Gravity Outreach Group) is to engage people throughout the world in exploring

the exciting field of gravitation, and in particular gravitational-wave and multi-messenger astrophysics. IGrav will accomplish
this mission through the creation, sharing and dissemination of a variety of educational and outreach materials.
https://www.igrav.org [In construction]

● https://ippog.org [Upgraded
https://ippog-static.web.cern.ch/ippog-static/resources.html websites
                                                                                                     online soon]

● https://in2p3.cnrs.fr/fr/mediation-scientifique-et-communication 
https://home.infn.it/it/comunicazione 43
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