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What is Fermilab? What do we do here?  

Fermilab is America's particle physics and accelerator laboratory. 

 

Our vision is to solve the mysteries of matter, energy, space and time for the 

benefit of all. We strive to: 

Å lead the world in neutrino science with particle accelerators 

Å lead the nation in the development of particle colliders and their use for 

scientific discovery 

Å advance particle physics through measurements of the cosmos 

 

Our mission is to drive discovery by: 

Å building and operating world-leading accelerator and detector facilities 

Å performing pioneering research with national and global partners 

Å developing new technologies for science that support U.S. industrial 

competitiveness 
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Quick facts  

Science and Computing at Fermilab 

ÅWe are located in Batavia, IL 
(~45 miles or 65 km west of 
Chicago) 

Å The premier US based HEP lab, 

Å Provides services to US HEP 
program 

Å Hosts experiments in the Energy, 
Intensity and Cosmic frontiers, 

Å Strong collaborator with the 
Open Science Grid (OSG) and 
the World-wide LHC Computing 
Grid (WLCG), 

Å Hosts the US Tier 1 facility for 
the CMS collaboration, 

Å Is the home of Scientific Linux. 



Frontiers:  
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Particle Physics 101  
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How particle physics improves your life  
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Some quick statistics  

ÅFermilab has 1,700 employees.  

Å90% live in the Fox Valley or western DuPage. 

Å2,300 visiting scientists from around the world. 

Å6,800 acre site. 

ÅAbout 21,000 people (including student groups) took public 

tours at Fermilab in 2013. 

ÅIn FY 2010: 

ïFermilab created 4,529 jobs in Illinois. 

ï87% of those jobs were in the Chicago region. 

ïFermilab pumped $643 million into the Illinois economy. 
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A quick look back  

Å Fermilab was founded in 1968.  

Å Using the Tevatron, the most powerful particle accelerator in the world at 

the time, scientists discovered the top quark and the bottom quark, two of 

the fundamental particles of our universe. 

Å Fermilab scientists also first observed the tau neutrino, an elusive 

fundamental particle.   
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The Tevatron ran 

from 1985 to 2011.   



Main Accelerator  

Science & Computing @ Fermilab 





Another view  



Another view  



Current Major Science Projects  
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Å Long-Baseline Neutrino Facility: LBNF 
ï A proposed international neutrino experiment that would be the 

largest of its kind.  

Å NOvA (NuMI Off-Axis ɜe Appearance Experiment) 
ï Fermilab's current flagship neutrino experiment,  

ï Sends a beam of neutrinos to a 200-ton particle detector 500 miles 
away in Minnesota.  

Å MicroBooNE (Micro Booster Neutrino Experiment) 
ï A multi-ton liquid-argon neutrino detector.  

Å MINERvA (Main Injector Experiment for ɜ-A) 
ï Designed to study neutrino-nucleus interactions with unprecedented 

detail. 

Å MINOS (Main Injector Neutrino Oscillation Search) 
ï A neutrino oscillation experiment with a far detector also in 

Minnesota. 

Å Mu2e 
ï Search for the hypothesized conversion of muons into their lighter 

cousins, electrons.   

Å Muon g-2 
ï This experiment will use Fermilab's powerful accelerators to explore 

the interactions of short-lived particles called muons. If the 
properties of these particles differ from theoretical predictions, it is a 
sign that other, undiscovered particles are at work. 

 



Current Major Science Projects/Collaborations with LHC  
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ÅCMS 
ï One of the two general-purpose experiments at CERN LHC.  

ï Research into the building blocks of the universe. 

ÅLHC Physics Center 
ï Central location for physicists to participate in LHC research in 

the US  

ï Serves as a resource and analysis hub for  

Å 630 physicists and graduate students  

Å from 47 US universities and laboratories 

ÅLHC Remote Operations Center 
ï Supports the operations of the CMS detector  

Å 4,000 miles from Cessy, France.  

ï Allows US physicists and students to take detector monitoring 

shifts during US daytime hours, lessening the burden on 

CERN-based scientists to serve night shifts and helping US 

personnel fulfill their operational responsibilities in the CMS 

collaboration from an on-shore location. 

 

 



Neutrino experiments: NOvA 
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Earned National 
Recognition Award Started taking data in 2013 



Neutrino experiments: LBNE  
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Construction 
starts in 2015 



Neutrino experiments: MicroBooNE  
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Early version of LBNE far detector.  
Begins taking data this year.  



Muon  experiments: Muon  Campus  
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Muon g-2 building nearly 
complete, will be occupied 
this year.  



Muon  experiments: Muon  g-2 
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52-foot-wide electromagnetic 
ring for catching muons 

Transported from Long Island 
to Fermilab summer 2013 



Muon  experiments: Muon  g-2 
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Arrived at  
Fermilab at  
4:07 a.m. on  
July 26, 2013 



Muon  experiments: Muon  g-2 

ÅSummary version of original clip: 

Åhttp://www.youtube.com/watch?v=rGLpMigWIIs 

 

ÅSee also http://muon-g-2.fnal.gov/bigmove/ as well as 

 http://muon-g-2.fnal.gov/bigmove/gallery.shtml 
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Dark Energy Survey  
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First season finished, will run for four more years.  



Dark matter experiments  
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COUPP-60 

CDMS 



Large Hadron Collider/CMS experiment  
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Large Hadron Collider at CERN 

CŜǊƳƛƭŀōΩǎ 
Remote 
Operations 
Center collects 
real-time data 
from the CMS 
Experiment 



Illinois Accelerator Research Center  
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L!w/Ωǎ Ƴƛǎǎƛƻƴ ƛǎ ǘƻ ǇŀǊǘƴŜǊ ǿƛǘƘ ƛƴŘǳǎǘǊȅ ǘƻ ǘǊŀƴǎƭŀǘŜ ǘŜŎƘƴƻƭƻƎȅ 
developed in the pursuit of science into the next generation of industrial 
accelerators, products and applications. 
 
L!w/Ωǎ Ǿƛǎƛƻƴ ƛǎ ǘƻ ōŜ ǘƘŜ ǇǊŜŜƳƛƴŜƴǘ ǘŜŎƘƴƻƭƻƎȅ ǎƻǳǊŎŜ ŦƻǊ ŀŎŎŜƭŜǊŀǘƻǊ-
based products and services, serving as the seed for industry growth. 



Educational outreach  
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In 2013: 
Å14,524 students participated 

in activities at Fermilab. 
Å24,637 students were visited 

in their schools by Fermilab 
staff. 

Å156 teachers attended 
workshops at Fermilab. 

Å139 teachers used our 
Teacher Resource Center.  



Educational outreach  
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CŜǊƳƛƭŀōΩǎ Education Office holds a STEM career fair and a family 
open house each year, a Saturday Morning Physics course for about 
300 high school students, and helps manage the national QuarkNet 
program.  

The Lederman Science 
Center offers hands-on 
science exhibits and hosts 
about 3,000 visitors a year.  



Environmental stewardship  
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ÅFermilab is a National Environment 
Research Park. 

ÅMore than 1,100 acres of restored 
prairie, wetland and woodland. 

ÅFermilab Natural Areas offers 
volunteer opportunities throughout 
spring, summer and fall.  



Arts and Lecture Series  
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ÅConcerts and lectures 
from around the world. 

Calendar at www.fnal.gov/culture 
 



New website: www.fnal.gov  
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Community newsletter  
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Monthly guide 
to everything 
happening at the 
laboratory. 
Emailed for 
FREE!  

www.fnal.gov/pub/science_next_door 
 



Come visit us  
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ÅSite is open every day from 8 a.m. 
to 8 p.m. during the summer 
months, 8 a.m. to 6 p.m. the rest of 
the year. 

ÅOnly need a photo ID to get in. 
ÅFree public tours every Wednesday 

at 10:30 a.m. 
ÅAnd yes, we have bison!  



Always leave them with the bison  
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Break  

 



Computing @ Fermilab  
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Å FCC: 

ïThe FCC3 computer rooms 

continue to operate without any 

disruptions since commissioning 

in December 2010 

 

ÅGCC: 

ïRecently installed condensers 

are located on the roof of the 

building (also helped by a very 

ñmildò summer) 

 

Å LCC: 

ïLCC had >99.9% uptime 

Å The GCC computer center received 

an energy star certificate for 2014 

ï This is the fourth year in a row that this 

building has received the award 

 



Computing Capacity @ Fermilab  
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Grid Computing Center @ Fermilab  
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Computing Centers @ Fermilab  
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Feynman Computing Center 

Lattice Computing Center 

Grid Computing Center 


