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What if there are also problems with the other 

magnets that did not (yet) fail? 

 

Can measure resistance of connections to 

infer which are bad 

 worst magnet (at 300K): 50 mW 

At 7 TeV believed safe even with 120 mW 

At 10 TeV believed safe even with 70 mW 

W. Trischuk 
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• The Detectors 

But some sectors remain cold 

Takes months to heat and recool and there is 

not enough storage for the He: nΩ resistance 

W. Trischuk 

The Plan: run at 7 TeV (3.5 on 3.5) until 2012, 

then shut down and upgrade to the design of 14 

TeV. 
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The detectors have been working well 
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Why was the LHC built? 

 

Our presently successful understanding of elementary 

particles and the four forces through which they 

interact must break down at distances just out of reach. 

?? 
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The Standard Model 

AAAS 

The SM has a symmetry which requires all known 

particles to be massless. BUT, the vacuum has 

physical properties, which can break this symmetry.  
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The Standard Model 

AAAS 

The Higgs particle is a wave moving through this 

Higgs vacuum. 
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M. Verzocchi: ICHEP 2008 
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Unknown quantities, like the Higgs mass, are strongly 

constrained by the accuracy of these tests 

A Tonazzo: Moriond 2002 
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 Neutrinos appear to have masses… 
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Theoretical Problems: 

 

 Hierarchy Problem 

 Cosmological Constant Problem 

 Who ordered all this? 

 What about Gravity? 

require changes 

at LHC energy 
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• Nothing? 

The SM without the Higgs boson must break down at 

energies of order MW/a ~ few TeV because s < 1/E2 

AAAS 

g 

W-W scattering:s ~ (a2 ln E)/MW
2  

Z + 

+ 
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What might be seen 

• Nothing? 

The SM with the Higgs boson can make sense for 

energies much larger than MW/a ~ few TeV 

AAAS 

g 

W-W scattering:s ~ a2/E2  

Z + 

+ H + 



OAPT May 2011 

What might be seen 

• The Higgs Boson? 

 

 



OAPT May 2011 

What might be seen 

• The Higgs Boson? 

 

 

M. Lefebvre (Astbury Symposium 2000) 

Search strategies depend on what it decays into, 

and this depends on its mass 
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T 

M. Lefebvre (Astbury Symposium 2000) 

Expect it to be visible for the allowed mass range 
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What might be seen 

• Beyond the SM: the Hierarchy problem 

provides clues as to what else might be 

found, since any explanation of what 

allows Mw « Mp  must change physics at 

energies just above Mw  
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kind of known particle 

• lightest superpartner is usually a good 

dark matter candidate 
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unification of SM couplings 
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 No elementary Higgs:  

• Composite models 

 New symmetry alleviating fine tuning: 

• Supersymmetry 

 Gravity scale is not really Mp   

• Extra dimensions 
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• Beyond the Standard Model? 

• If there are extra dimensions and they 

are large, then the gravity scale could be 

much lower than we think…. 
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