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Outline 

 The first two direct detections 
   of gravitational waves (GWs) 
    GW150914 
    GW151226 
 

 Discovery announcement 
    Players 
    Audiences 
    Strategy 
    Means & difficulties 
    Results 
 

 Outreach resources 
 Activities 
 

 Outlook 

Caveat: many E&O actions  
are done at the institution level:  
they are not covered here. 2 



First direct detections of gravitational waves 

 Two binary black hole (BBH) coalescences 
    Recorded by the two Advanced LIGO detectors 
    Announced by the LIGO Scientific Collaboration and the Virgo Collaboration 
 
 
 
 
 Plus a BBH candidate, LVT151012 
 
 First direct detection of GWs 
 First direct detection of BHs 
 First detection of BHs in this mass range 
 First detection of BBHs 
 
 More information 
    Astro-particle Physics and Cosmology parallel session  
      “Gravitational Wave Detection: Present and Future” [This morning] 
    Plenary talk       [Monday morning] 
    Public lecture      [Tuesday night] 

Event Recorded Announced 

GW150914 2015/09/14 2016/02/11 

GW151226 2015/12/26 2016/06/15 
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Preparing the discovery announcement 

 GW150914 
    3 minutes after data recorded: event identified online as promising 
    Within a day: strong BBH candidate 
 

  Extensive data analysis to make the detection case rock-solid 
  Communication & outreach: all hands on deck! 
                             → Education and Public Outreach (EPO) working group 
 

    5 months later: detection announcement 
 
 Many players involved 
    LIGO Observatories    Virgo Collaboration 
      GEO600 Collaboration      European Gravitation Observatory 
      LIGO Scientific Collaboration      (EGO) 
   
                 1000+ scientists 
                                                     → LVC: LIGO-Virgo Collaboration (MOU, 2007) 
    Funding agencies (USA, UK, Germany, Spain, France, Italy, etc.) 
    Labs & universities 
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Discovery announcement strategy 

 Keep everything secret/internal to the LVC 
    Any analysis/check could turn the promising GW candidate into a false alarm 
      → Hope for no (major) leak 
           If any, use the (true!) reply:  
           analysis in progress, results to be made public when analysis complete 
    In the end: minor annoyance, no change of plan needed 
 

 Target different audiences 
    Scientific community 
      → GW discovery = completion of a century-long quest 
    General audience 
      → Little or no scientific knowledge 
    High-school teachers and students 
 

 Develop a wide set of educational resources 
    From basic schematics and analogies, to science summaries of publications 
 

 Use social media to promote the scientific results and the associated E&O 
    Twitter, Facebook, Reddit 
 

 Reference: announcement of the H boson discovery by the LHC experiments 5 



Discovery announcement strategy 

 Write a discovery article 
    Have it accepted by PRL prior to annoucing the discovery 
   → Target date: February 11, first day of the AAAS Annual Meeting in D.C. 
        (American Association for the Advancement of Science) 
 Plus several « companion papers » focusing on the various aspects of the analysis 
 
 Simultaneous announcements worldwide 
    Two main press conferences: Washington D.C. (LIGO) & Cascina (Virgo site) 
    Several satellite press briefings – e.g. CNRS headquarters, Paris 
 
 At what time? 
    Beware of time zone differences! Compromise: 10.30 US EST 
   → Early on the West Coast (07:30), quite late in Europe (16:30) for evening news 
 
 Coordinated press releases 
    Compulsory parts, which must be included in all press releases 
      → In particular: common start for all releases 
    Additional text written at the discretion of the organization issuing the release  
   → Translation in as many languages as possible  6 



GW150914 announcement: facts and figures 

 Among the Newseum front page archives 
   http://www.newseum.org  
    One of the few positive events listed… 
 
 200+ journalists followed the announcement 
    Either in person or through webcasts 
 
 O(5,000) press articles in the world 
    From daily newspapers to magazines 
 
 > 500,000 internet users watched webcasts 

© The New Yorker 2016/02/12 

961 front pages 
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GW150914 announcement: facts and figures 

 Twitter 
    70 million impressions for #gravitationalwaves, 
      #LIGO, and #EinsteinWasRight 
    10 million for #ondesgravitationnelles 
    Followers! 
      @ligo: < 3,000 → 25,000+ (after GW151226) 
      @ego_virgo: < 100    →   1,000+ 
    Mentions/retweets/likes from celebrities 
      → e.g. @POTUS 
 

 Facebook 
    New followers as well: 9K for LIGO, 1K for Virgo 
 

 Reddit 
    AMA (Ask Me Anything) live sessions 
     following both announcements 
 

 Astronomy Picture of the Day 
    1M+ views in the week following GW150914 
 

 No Google doodle (yet!?) 8 



GW150914 announcement: facts and figures 

 Press release translated into 18 languages 
 
 Multilingual science summaries 

Siksika (Blackfoot Indians, Canada) 

 Graphical and multimedia resources 
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Educational resources & activities 

 A variety of projects 
    Developed either before the detections, or to go along with them 
      → Only a sample presented in this talk 
    New projects in preparation as well  
 

 For more information 
    LIGO labs:  https://www.ligo.caltech.edu/page/educational-resources  
    LSC: http://www.ligo.org/public.php  
    Virgo: http://public.virgo-gw.eu/language/en  
 

 question@ligo.org: forum to ask questions 
    Hundreds of questions answered so far 
 

 LOSC : LIGO Open Science Center 
 Educational activities 
 Site visits 
 Magazines & medias 
 Online resources 
 Citizen science 
 Serious games & apps 10 
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LOSC: LIGO Open Science Center 

 https://losc.ligo.org/about  
 
 1 hour of data released for both events  
    The GW channel « h(t) » 
    Along with the discovery announcement 
 
 Tutorials 
    Python-based 
    Technical difficulty adapted to the user 
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Educational activities 

 Many resources available through ligo.org 
    and the Observatory websites 
    See URLs on slide 10 
 

 GW Educator’s guide 
    http://www.cpepphysics.org/images/LIGOEdGuide_Final.pdf  
    Updated to include the GW detection 
 

 4-week online course [last month] 
    2015 course:  https://universe.sonoma.edu/cosmo/course/view.php?id=3  
 
 
 
 
 
 
 

 CPEP poster to be released soon 
    http://www.cpepphysics.org/gravitation.html  
    Gravitation + GW detection 12 

http://www.cpepphysics.org/images/LIGOEdGuide_Final.pdf
https://universe.sonoma.edu/cosmo/course/view.php?id=3
http://www.cpepphysics.org/gravitation.html
http://www.cpepphysics.org/gravitation.html


Site visits 

 GW Observatories can be visited 
    LIGO Hanford: https://www.ligo.caltech.edu/WA/page/lho-tours  
    LIGO Livingston: https://www.ligo.caltech.edu/LA/page/Tours  
      → https://www.ligo.caltech.edu/LA/page/Science-Education-Center  
    EGO / Virgo: http://public.virgo-gw.eu/visit-us  
 
 Constraints 
    Site locations – countryside 
    Limited manpower available 
    Seismic vibrations! 
 
→ Defined timeslots for visits 
    ~Monthly opening days 
    School fied trips and private tours to be booked in advance 
    Special events – e.g. Researchers Night 
 
 Much more requests and larger attendances since discoveries announced 
   → Projects to develop virtual visits – both standalone and live 
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Magazines & medias 

 LIGO magazine 
    http://www.ligo.org/magazine  
    Latest issue (8) : March 2016 
    Next issue available soon 
 
 
 
 
 
 
 h the gravitational voice 
 
    http://www.ego-gw.it/public/hletter/hletter.aspx  
    Latest issue (30): April 2016 
 
 Youtube channel 
    https://www.youtube.com/channel/UCMATJmzibndbcdY8s9Prhjg  
    Explainer videos, talks, GW events, sources & simulations 
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Online resources 

 GW150914 and GW151226 
    LIGO: http://ligo.org/detections.php  
    Virgo: https://owncloud.ego-gw.it/index.php/s/WGB7jLJvU9tW7sF  
 
 Well-known online medias 
    Minute physics: https://www.youtube.com/watch?v=YHS9g72npqA  
    PhD comics: http://phdcomics.com/comics/archive.php?comicid=1853  
 
 Misc. 
    Known stellar-mass black holes: https://gravity.astro.cf.ac.uk/plotgw/bhbubble.html 
      → Basic information (mass, discovery, etc.) + visual comparison of their « sizes » 
    Gravoscope: http://astrog80.astro.cf.ac.uk/Gravoscope  
      → Combine electromagnetic and GW sky maps 
    GWplotter : http://rhcole.com/apps/GWplotter  
      → Detector sensitivities and sources 
    Inside Advanced Virgo: https://www.youtube.com/watch?v=6raomYII9P4  
    Sounds of spacetime: http://www.soundsofspacetime.org  

15 

http://ligo.org/detections.php
https://owncloud.ego-gw.it/index.php/s/WGB7jLJvU9tW7sF
https://www.youtube.com/watch?v=YHS9g72npqA
http://phdcomics.com/comics/archive.php?comicid=1853
https://gravity.astro.cf.ac.uk/plotgw/bhbubble.html
http://astrog80.astro.cf.ac.uk/Gravoscope
http://rhcole.com/apps/GWplotter
https://www.youtube.com/watch?v=6raomYII9P4
https://www.youtube.com/watch?v=6raomYII9P4
http://www.soundsofspacetime.org/
http://www.soundsofspacetime.org/


Citizen science 

 Einstein@Home project 
    https://www.einsteinathome.org  
    Use computer idle time to look for GW signals coming from pulsars 
    BOINC framework 
 
 
 
 
 
 
 

 Gravity Spy [coming soon!] 
    https://daily.zooniverse.org/2016/02/19/coming-soon-gravity-spy  
    Users will help classifying instrumental noise transients 
      using time-frequency maps of the glitches 
      → Background identification and removal is a key task 
           to improve the detector sensitivity to real GW signal 
    Zooniverse portal 

http://boincstats.com/en/stats/projectStatsInfo  

Time 
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y GW150914 
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Serious games & apps 

 Black hole hunter: http://www.blackholehunter.org  
    Listen to audio files, look for compact binary coalescence signals buried in noise   
 

 Space time quest: http://www.gwoptics.org/processing/space_time_quest  
    Simulation game to design a GW detector 
 

 Black Hole Pong: http://www.gwoptics.org/processing/blackhole_pong  
    Use black hole gravity to deflect a ball and score 
 

 Pocket Black Hole: https://www.laserlabs.org/pocketblackhole.php  
    Distort pictures by mimicking light-bending effects of a black hole 
 
 
 
 
 
 
 
 Stretch and squash: https://www.laserlabs.org/stretchandsquash.php  
    Shows how GW distort space-time 17 
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Outlook 

 A wide range of E&O activities related to GW and  
   GW detection by giant interferometric detectors 
   
 First two discoveries changed everything 
    K. Thorne, 1983:  
      “That the quest ultimately will succeed seems almost assured. 
        The only question is when and with how much further effort .”  
    D. Reize, 2016/02/11:  
      “Ladies and gentlemen. We have detected gravitational waves. We did it!”  
    More audience 
    Real data (and excitement) to share 
 
 More observation runs to come 
    Improved detector sensitivity 
    Global network of instruments 
      + electromagnetic follow-up 
      → Source sky localization 
 
→ Dawn of the GW astronomy 

Visit the Cafepress online shop: 
http://www.cafepress.com/ligosc  

A way to raise funds for E&O 
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