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Minimizing the Magnetic Contamination inside the
n2EDM experiment
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aPaul Scherrer Institut, Villigen, Switzerland

The n2EDM experiment
❖measures the permanent electric dipole moment (EDM) of the neutron via the 

Larmor frequency: 

𝑓𝑛 =
1

𝜋ℏ
𝜇𝑛𝐵0 ± 𝑑𝑛𝐸

❖ Current limit: 𝑑𝑛 < 1.8 × 10−26𝑒.cm (90% C.L.) [1] 
❖ n2EDM goal sensitivity to 𝑑𝑛 = 1 × 10−27𝑒.cm [2] 
➢ magnetic field stability and uniformity.

The false EDM effect 
❖Motional magnetic field:

𝐵𝑚 = 𝐸 ×
Ԧ𝑣

𝑐2
❖mercury atoms lead to an induced false neutron EDM [3]:

𝑑𝑛←𝐻𝑔
𝑓𝑎𝑙𝑠𝑒

=
𝛾𝑛
𝛾𝐻𝑔

𝑑𝐻𝑔
𝑓𝑎𝑙𝑠𝑒

❖ Global gradient fields can be corrected for; except: local contaminations
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A sketch of the gradiometer design.

Single caesium magnetometer 
cell and view into the 
gradiometer with sample piece 
on the trolley

Caesium magnetomety [5] 
❖ Optical pumping (𝜎+)
❖ F = 4 -> F’ = 3
❖ Driven re-absorption using oscillating field 

Analysis of the maximum allowed magnetic dipole contamination for a dipole 
shift of ∆𝑑 ≤ 3 × 10−28 e.cm [4].

A sample measurement of a part displaying magnetic contamination. 

Working principle of the array.

Outlook
❖ Improve noise to ~ pT
❖ Automatic fit of measured field → magnetic dipole moment

magnetic shielding trolley with sample

servo

motor

saddle coils magnetometer cells mounting structure

Measurement of n2EDM part: individual magnetometer responses and 
gradiometer mode
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