
 
Searching for New Physics 

at the intensity frontier 
 

(at low energies with lots of particles) 
Part IV

Niklaus Berger
Institut für Kernphysik, Johannes-Gutenberg Universität Mainz 

Heidelberg Graduate Days 
Heidelberg, April 2018



Niklaus Berger –  Heidelberg Graduate Days, April 2018 – Slide 2

Why and where to search for new physics:

• Triumph and tragedy of the Standard Model 

Proton decay:

• Watching lots of water 

Proton radius, neutron lifetime:

• Puzzling discrepancies 

Muon magnetic moment:

• Measuring and calculating at the precision limit 

The electric dipole moment of the neutron:

• Particles in a bottle 

The weak mixing angle:

• New Physics in tiny differences between left- and right-handed

Overview
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EDMs and new physics (here: electron EDM)
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And in another graph...
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Slide thanks to  Ed 
Hinds (from his 2013 
talk in Liverpool)
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Brad Filippone
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Connections...
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• Describes all experiments with fundamental particles 

• Exception: Neutrino oscillations 
  but: massive neutrinos can be dealt with 

• Many few sigma hints out there (enough, if we consider trial factors?)

• Some large discrepancies with composite systems  
(proton radius, neutron lifetime ...) 
 

• To get back to the beauty discussion:  
- Can we ask from our BSM extensions to be at least as efficient? 
- Is efficiency a indicator for beauty? (or understanding?)

The SM is almost unreasonably efficient
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Predictions... (2016 for the next three years)

Brad Filippone
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