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What is an EDM?

l dn=2/3 e*l

l=0.1rn → dn=4.10-14 e.cm

But dn<1.8 10-26 e.cm (90% C.L.)

30 Hz in 1µT
58 nHz in 12 KV/cm
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We have this quantity, that is breaking P, T and CP symmetries. 



What is an EDM?

The neutron EDM is essentially free of SM background!

𝑑𝑛 = 𝑑𝑛
𝐶𝐾𝑀 + 10−16 𝑒. 𝑐𝑚 𝜃 + 10−24 𝑒. 𝑐𝑚
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𝐿𝑒𝑓𝑓 = 𝐿𝑄𝐶𝐷 + 𝜃
𝛼𝑆
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Electroweak baryogenesis

Picture by V. Cirigliano

New CP violating phases 
contributes to 

* baryonic asymmetry of the universe
* neutron EDM

The nEDM is the most stringent test of 
electroweak baryogenesis

Another possibility is the leptogenesis
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The search for the neutron EDM

Neutrons reflected for all incidence angles: UCNs

One can store them: 
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The search for the neutron EDM

First limitation ….. Magnetic field fluctuations 
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The search for the neutron EDM

Mercury co-magnetometer (1998)

Cesium magnetometer array (2009)

First limitation ….. Magnetic field fluctuations 
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nEDM 2009-2017 



The search for the neutron EDM
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The search for the neutron EDM

First limitation ….. Magnetic field fluctuations 
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The search for the neutron EDM

(0 ±68)
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(33 ± 14)

(-71 ± 81)

(-38 ± 99)



The search for the neutron EDM
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How to build n2EDM to push further the limit?
• Double chamber concept + Co-magnetometer
• Design 

• To push up the statistic 
-> make your spectrometer bigger

• To push down the systematic error 
-> make your spectrometer smaller  



n2EDM
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Switch
Hg polarisation chamber
Mapper

Data management
Analysis
Systematic effects 
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n2EDM

n2EDM in reality ….
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