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Education and Outreach 
  

In Particle Physics 

Michael Barnett  (LBNL) 

Not including “communications” (press offices). 

But an amazing amount of activity to cover.  
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To begin: 

 

How does the outside world view us? 
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Bill Clinton and the sense of wonder 

At the World Economic Summit in Davos 2011 

Asked about the next 20 years, Clinton turned to science. 

Notice both the very beginning and the ending. 
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Bill Clinton and the sense of wonder 

The details were wrong but Clinton came away with: 

  
                  “a sense of wonder”  

   
This is what I think we should seek via our outreach efforts. 
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U.S. National Research 

Council study led by  

Helen Quinn (quoted here) 
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The Origin of the God Particle 
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God particle in Hollywood 
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Collisions à la New York Times 

2 August 2011 
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Collisions à la ATLAS 
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Collisions à la ATLAS 
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Collisions à la Hollywood 
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Collisions à la Hollywood 
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PhD Comics on Dark Matter 

  WWW.PHDCOMICS.COM 
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PhD Comics on Dark Matter 
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Impacts can be unexpected 
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Impacts can be unexpected 

The opera Les Troyens by Berlioz, 

as shown in Valencia, St. Peterburg and Warsaw  
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Impacts can be unexpected 
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Impacts can be unexpected 

Forthcoming (November) Muppets movie 
  

From the trailer 
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Impacts can be unexpected 
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Popular Science Magazine 
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BBC News 

Following EPS meeting 

Norway attacks 

Debt talks 

Phone hacking 
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Some stories are even more popular 
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Education/Outreach programs 

across HEP 

Slides provided by DPF speakers  

(which may account for U.S. excess) 
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Participants are  ~ 6000 high school students, aged 15 -19. 

Events on DVD that students take home. 

 

A very successful international outreach programme for high 

school students. Participants come to a nearby university or 

research institute to become "researcher for one day". They listen 

to lectures of active scientists and perform measurements on real 

data.  

 

International Masterclasses started in 2005 with 3000 participants.  

In 2011, the programme reached more than 6000 students in 24 

countries.  

 

For the first time students did measurements with real data from 

ATLAS, CMS, and ALICE. 

Status of Masterclasses 
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Two categories for 2012 

 

 W-path:     https://kjende.web.cern.ch/kjende/en/wpath.htm 

 10 000 events in total; 

 selected from real 2011 data, yielding roughly 

 W-> ev: 1000 events,   W-> mu v: 1000 events, 

 background (QCD +ttbar): 8000 events, 

 plus  WW + 0 jets: 250 events,  

 

 Z-path:      https://kjende.web.cern.ch/kjende/en/zpath.htm 

 10 000 events in total; real data from 2011: 

 Z: 5000 events, 

 J/Psi and Upsilon: 500 events each, 

 background: 3000 events from the W-path sample (QCD + W + WW) 

 Z' MC events at one mass (1TeV): 1000 events 

Actual Data for Masterclasses 

https://kjende.web.cern.ch/kjende/en/wpath.htm
https://kjende.web.cern.ch/kjende/en/zpath.htm
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 W-path: 
 W:     Determine ratio W+/W- to reveal the inner structure of the proton 

 WW:  Measure opening angle between 2 leptons, plot angular distribution 

  

 Z-Path:    
 Determine invariant mass of the two charged leptons in order to 

 measure the Z boson's mass + pick out resonances from that histogram 

 for J/Psi, Upsilon, and Z' (MC simulated) 

What the Students Do 
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CAMELIA – student event analysis 
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ALICE:    http://aliceinfo.cern.ch/Public/Welcome.html 

 

ATLAS:   http:// atlas.ch  

     

CMS:       http:// cms.cern.ch 

 

LHCb:     http://lhcb-public.web.cern.ch/lhcb-public/ 

 

Public webpages of the LHC Experiments 
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http:// atlas.ch 
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Education at Fermilab 

A Legacy of Leon Lederman 

Leon began Saturday 

Morning Physics in 1980 to 

"use the magnificence of 

Fermilab to dazzle (and 

capture) high school kids." 

Studying 

light at the 

Lederman 

Science 

Center. 

Marge Bardeen      Fermilab 
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Education Programs at Fermilab 

Rob Roser shows physics 

teachers CDF up close and 

personal. 

Not possible to do justice to 

the very extensive education 

program at Fermilab in a few slides 

The Dave Schmitz and Michael Cooke 

show at Millennium Park 
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 Physicists look at CMS particle 

collisions in event displays to see 

what happened or in histograms of 

multiple events 

  

 On Masterclass Day, students are 

physicists for a day. 

CMS Masterclass (2011) 
 
 197 students in the 

U.S. (based on survey)  
 13 Institutes in the U.S. 
 plus approx 30  
 non-US Institutes  

CMS Masterclass in US 
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IceCube Informal Learning 

Adler Planetarium, 
Chicago, Illinois 

– Dynamic display of 

real data  

– ~500,000 visitors  

   per year 

Hands-on Ice Drilling Activity, 
Madison, Wisconsin 

– Simulates building the 

 IceCube detector 

– Appropriate for all ages 

James Madsen    UWRF 
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IceCube Blogs 

www.blog.icecube.wisc.edu 

www.expeditions.udel.edu/antarctica/blog-dec-1-2010.html 

www.naardezuidpool.ugent.be/blog.1.html 

www2.uwrf.edu/icecube/icebreaker.htm 
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IceCube Broadcasts from the South Pole 

– Wintering over at the Pole 

– Hot water drilling 

– Computing, running and 

maintaining the IceCube 

detector 

Curriculum:  

– Introduce particle physics  

– Access to real IceCube data 

– Generalize concepts to illustrate  

abstract ideas 

http://www.facebook.com/pages/IceCube-Neutrino-Observatory/190393661866
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Alice Bean    University of Kansas 
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Quarked! 
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LIGO Lab Outreach and  

Louisiana Science Education Center 

High-tech gravitational 

wave research labs 
5000 sq. foot Science 

Education Center 

Tours 

Exhibits 

K-12 

Teacher development 

Marco Cavaglia     U. Mississippi 
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LIGO Scientific Collaboration  

nationwide outreach 

Exhibits 

Games Student 

training 

Blogs 

Science 

Fairs  

and 

Festivals 

Web 
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Sanford Underground Lab at Homestake 

• Planning is underway for the Sanford Center for Science 

Education (SCSE) 

– Leveraged by a substantial pledge from philanthropist T. Denny Sanford, the 

SCSE will be the education and outreach arm of DUSEL or its DOE equivalent 

– The SCSE is envisioned to feature and leverage the science and engineering of the 

underground lab to excite and help prepare the next generation of scientists and 

engineers -- and also the broader citizenry. 

 

Peggy Norris   Sanford Lab,   Ben Saylor   BHSU 



Early activities build partnerships and capacity, and 

test content for a variety of audiences 

46 

The 2011 Davis-Bahcall Scholars - ten high-achieving students from 

across the state - pose with teachers from the Black Hills State University 

Quarknet Center after spending an afternoon at Sanford Lab calibrating 

several cosmic ray muon detectors with Bob Peterson of Fermilab. Photo 

by Matt Kapust 



Special efforts are made to serve American Indian audiences, 

approximately 10% of the regional population  

Sanford Lab partnered with University of Nebraska Medical Center and 

Black Hills State University to sponsor a science camp for middle 

school students from reservations in Nebraska and South Dakota in 

June 2011. Photo by Matt Kapust. 
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MSU Planetarium outreach project 

Outreach component of NSF CAREER grant 

�Bring ATLAS, LHC, HEP to Planetarium audience 

�In close cooperation with Abrams Planetarium at MSU 

Already produced a 5-minute planetarium clip 

- Plays at the end of each public show 

Working on full planetarium show 

- To debut this fall 
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Reinhard Schwienhorst, Michigan State University 

ATLAS at the planetarium 

Planetarium display environment 

�Together with video projector, slide projectors 

 

Show design by MSU students: 

�Undergraduates, professors, graduate student,…  

�With support from experts: 

�Professional writing professor 

�Communication graphics and design professor 

�Planetarium show developer 
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Reinhard Schwienhorst, Michigan State University 

Example Allsky image 
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Highlights of Education/Outreach at the Pierre Auger Observatory 
Malargüe, Mendoza Province, Argentina 

G. Snow / Nebraska 

Malargüe Day Parade November 2010 

• Over 10 years of outreach in Mendoza and beyond 

• Positive impact in communities 

• Collaboration takes part in local traditions 

• Fosters sense of partnership in Auger’s scientific mission 

Auger Visitor Center in its headquarters has hosted over 65,000 visitors since opening in 2001 

Collaboration partnered with 

Mendoza Province to construct the 

new James Cronin School in  

Malargüe in 2007 

Rural Schools Program: Observatory staff volunteer to bring 

cosmic ray science and infrastructure improvements to 

remote schools that cannot travel to Malargüe 

Science presentation 
Donation of electric heaters 
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Highlights of Education/Outreach at the Pierre Auger Observatory 

The Collaboration sponsored 3-day Science Fairs at the  

Observatory in 2005, 2007, 2010 drawing student and teacher 

teams from all over the Province. Collaborators serve as judges. 

Students use reconstructed air shower 

data released online for science fairs 

and independent research projects. 

http://www.auger.org (5 languages, 4000 hits per year) 

Collaborators offer courses in 

hands-on science instruction 

to local teachers 
G. Snow / Nebraska 

http://www.auger.org/
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Plain English 

Summaries 

(ATLAS) 
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Blogs 
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US-LHC blogs – Quantum Diaries 
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1000 people for physics presentations. 

 

Over 500 were seated.  Another room of over 250, and  

turned about 200 away. 

   Particle detectors: they’re nearer than you think  Marcel Demarteau 

   Seeking hidden dimensions,   Brian Foster 

   Neutrinos from outer space!   Garabed Halladjian 

   An illumination of dark matter   JoAnne Hewett 

   Why physics, dude?   Marc Wenskat 

Appreciated by all: long sequence of questions for about an hour. 

“Physics Slam” at U. of Oregon 
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I have mostly left out Social Media – Blogs, Facebook, Twitter, etc. 

 

Social Media    versus    Face-to-face interactions 
 

  

Face-to-face interactions dominate what  

most physicists are doing… and like.  

 

Which has more impact? 

A perhaps controversial comment 
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Summary 

Particle physicists from many 

experiments have been extremely active 

in reaching out to the world community. 

 

They are continuing to be innovative to 

seeking new and better forms of 

communication. 
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The end 


