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What is the electric dipole moment?
1. Introduction

Motion of a spin ϵparticle in a magnetic field:

ÅὌ ‘Ɑẗ║

Å If ║ ὄ◊◑, precession motion with frequency given by ᴐς“Ὢς‘ὄ

ÅNeutron in ὄ ρ‘4ĄὪ σπί
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What is the electric dipole moment?
1. Introduction

Motion of a spin ϵparticle in a magnetic field:

ÅὌ ‘Ɑẗ║

Å If ║ ὄ◊◑, precession motion with frequency given by ᴐς“Ὢς‘ὄ

ÅNeutron in ὄ ρ‘4ĄὪ σπί

With current limit Ὠ ρπ ὩȢÃÍ
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Why measure the neutron EDM?

Cosmological motivation: explain baryon asymmetry  – ρπ

Sakharov conditions for baryogenesis:

1. Non-conservation of baryonic number
2. Out-of-equilibrium thermal interactions
3. Violation of ╒and ╒╟symmetries

1. Introduction
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EDMs are described by couplings that violate ╒╟
(or ╣by ╒╟╣)
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How do we measure the neutron EDM?
2. Measurement
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Ὢȟ σπί

ÁÔὄ ρ‘4

If Ὠ ρπ ὩȢÃÍ:

Ὢȟ ςÙÅÁÒ

ÁÔὉ ρυὯ6ȢÃÍ

2. Measurement

How do we measure the neutron EDM?
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What can we do to detect something that small?

ÅMaximize the interaction time

ÅMaximize the statistics

ÅControl the magnetic field

ĄUltra Cold Neutrons (UCNs).

ĄLarge cell volume, efficient UCN transport.

ĄCo-magnetometry, magnetic shielding.     

2. Measurement

How do we measure the neutron EDM?

Previous experiment: nEDM@ILL



3. n2EDM concept 

The n2EDM concept PSI, Switzerland.
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The design of the n2EDM experiment, 
Ayres et al, EPJC (2021).

https://link.springer.com/article/10.1140/epjc/s10052-021-09298-z


3. n2EDM concept 

The n2EDM concept PSI, Switzerland.

üPolarized UCNsprecessin two chamberswith opposite 
electric/ magneticconfiguration.

ü If non-zeroEDM, Ὢ Ὢ πȢ

üὪ and Ὢ extracted from the asymmetry of ᴻ and Ȣ
spin states after precession: « Ramsey method ».
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The design of the n2EDM experiment, 
Ayres et al, EPJC (2021).

https://link.springer.com/article/10.1140/epjc/s10052-021-09298-z
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3. n2EDM concept 

The sensitivityof n2EDM

ĄCurrentlimit heldby the nEDMcollab

Ą n2EDM ▀▪target sensitivity:

▄ȢἫἵ

50 yearsof neutron EDMs
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3. n2EDM concept 

The sensitivityof n2EDM

ĄCurrentlimit heldby the nEDMcollab

Ą n2EDM ▀▪target sensitivity:

▄ȢἫἵ

50 yearsof neutron EDMs

1) Maximizingthe neutron statistics: 

2) Minimizing the magneticfield related systematics:

ü Mercury co-magnetometryto compensatefield fluctuations: 
measureד ὪȾὪ insteadof Ὢ.

ü Active Magnetic Shield (AMS) to cancel externalfields.

ü Magnetic ShieldingRoom (MSR) to suppressnon-uniformities.

UCNs with ὺ χÍȾÓeasily storable

Larger chambers Ąmore UCNs



4. n2EDM progress

The very large n2EDM magnetically shielded room with 
an exceptional performance for fundamental physics 
measurements, Ayres et al, Review of Scientific 
Instruments (2022).

2020: commissioning of the Magnetic ShieldingRoom 
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ü 6 layer of mumetalaround a ςυÍ volume.

ü ρπshielding factor at low frequency.

ü Equipped with degaussing coils to reach 
residual field ρππὴ4

https://pubs.aip.org/aip/rsi/article/93/9/095105/2849432/The-very-large-n2EDM-magnetically-shielded-room
https://pubs.aip.org/aip/rsi/article/93/9/095105/2849432/The-very-large-n2EDM-magnetically-shielded-room
https://pubs.aip.org/aip/rsi/article/93/9/095105/2849432/The-very-large-n2EDM-magnetically-shielded-room
https://pubs.aip.org/aip/rsi/article/93/9/095105/2849432/The-very-large-n2EDM-magnetically-shielded-room


4. n2EDM progress

2022: commissioning of the 
ὄ field

15

Coil system to produce uniform field:
ü1 main ὄ coil .
ü62 correcting coils.

.


