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The building blocks of matter
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BUILDING A UNIVERSE

Multiply by billions and billions and billions



BUILDING A UNIVERSE



The Big questions:

Where do the particles get their mass from?

What is dark matter made of?

Are there extra dimensions of space?

http://antwrp.gsfc.nasa.gov/apod/image/0702/abellclust_hst_lr.jpg�


Where do the particles get their mass from?
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What is Dark Matter?

Normal matter: Made from atoms 
(i.e quarks and electrons)
Includes stars, 
planets, people…

Dark matter: Unknown substance 
(not atoms)

Dark energy: Even weirder!



An atom in the rope moves  in three dimensions. Who is to say that 
as we get to smaller and smaller distances  the direction we can move in
i.e. the number of dimension do not continue to increase?

Are there extra dimensions of space?
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Quarks to the Cosmos

Primordial
Soup
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Particle Physics
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Discovery of Simulated Higgs Particle

Disc…..15 million CDs, 15 petabytes per year, a stack
of CD 10 miles high (X1.5 mount Everest)
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Data Analysis MIT

UCSD

Caltech

Fermilab
Purdue

U. Florida

U. Wisconsin

U. Nebraska CERN



LHC PHYSICS 
CENTER 
AT FERMILAB  
(US, OVERSEAS 
& FNAL 
POPULATION)

FIRST COLLISION
DATA  END 2009

FIRST RESULTS 
FROM COLLISION 
DATA SUBMITTED 
FOR PUBLICATION
FEB 2010



Particle Physics Spin-offs

Medical Imaging Education

Silicon based Technology

Computing
WWW 

Bright X rays source
Materials/chemistry/biology

http://images.google.co.uk/imgres?imgurl=http://www.dmc.org/pet/petimg3.gif&imgrefurl=http://www.dmc.org/pet/&h=355&w=293&sz=66&hl=en&start=16&tbnid=EgAj34K8ItGSsM:&tbnh=121&tbnw=100&prev=/images?q=PET+positron+emission+tomography&svnum=10&hl=en&rls=GGLG,GGLG:2005-42,GGLG:en�




LHC DATA TAKING  RECOMMENCING 

LIKE GALILEO POINTING HIS TELESCOPE
TO THE SKY FOR THE FIRST TIME IN 1608

WE’LL BE HAPPY TO KEEP YOU POSTED 
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