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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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Neutron Electric Dipole Moment
Measure the difference of precession frequencies in 

parallel/anti-parallel fields:

( ) ( )
↑↓↑↑↑↓↑↑

−++= BBμEEdΔ nn 22ω

for dn<10-26 Δω < 60 nHz
ωL≈30Hz for B0=1μT

P. Schmidt-Wellenburg
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Ramsey-Technique

Free 
precession
at ω L

Apply π/2 spin
flip pulse...

Spin “down”
neutron...

Second π/2 
spin
flip pulse.

B0↑

B0↑ + Brf

B0↑

B0↑ + Brf

P. Schmidt-Wellenburg
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Ramsey resonance curve

Sensitivity:

α Visibility of resonance
T Time of free precession
N Number of neutrons
E Electric field strength

𝜎 𝑓 =
ℏ

2𝛼𝑇𝐸 𝑁
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Ramsey-Technique G. Bison
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PSI UCN Source

P. Schmidt-Wellenburg

Protons Spallation target
En~MeV

D2O moderator
Neutrons thermalized to 25 meV

1m
Main shutter

UCN storage volume

Neutron guide to experiments

UCN convertor (solid D2 @ 5K)

590 MeV
2.2 mA
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PSI UCN Experiment
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G. Bison
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P. Schmidt-Wellenburg
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Neutron Detection

G. Bison
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Magnetic Field Correction

G. Bison
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False EDM due to magnetic gradients

G. Bison
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Magnetometer performance

G. Bison
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Earth rotation correction
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P. Schmidt-Wellenburg
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PSI accumulated statistics

G. Bison
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Data blinding

G. Bison
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Data blinding

G. Bison
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What next? 
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nEDM - now

G. Bison
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nEDM2

G. Bison
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Introduction
Y

• X
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Or do it somewhat differently
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In the Standard Model of particle physics

S. Clayton
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In the Standard Model of particle physics
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S. Clayton
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S. Clayton
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S. Clayton


