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How do we measure an EDM?
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‘Never measure anything but frequency!’
Arthur Schawlow
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Caveat
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Ramsey’s method of separated oscillatory fields

• Precision spectroscopy
• Atomic clocks
• EDM measurements
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n2EDM at Paul Scherrer Institute

• Paul Scherrer Institut,
Villigen, Switzerland

• 590 MeV proton
accelerator

• up to 2.4 mA beam
current
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n2EDM Overview
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Polarizing Magnet

5 T superconducting solenoid 200 mm warm bore
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Active Magnetic Shielding
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Artistic AMS
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UCN Switch
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UCN Switch Performance
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Magnetically Shielded Room

< 100 pT in inner m3 shielding factor 105 at 0.01 Hz
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MSR in Thermal Shell / AMS
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MSR Performance

Rev. Sci. Instrum. 93, 095105 (2022) arXiv:2206.10714
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Spin Guiding Field
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B0 and Trim/Gradient Coils
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B0 and Trim/Gradient Coils
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B0 Homogeneity
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Magnetic Field Performance

Requirements for B field generation (TDR 2021)
• Field uniformity in chambers: σ(Bz) < 170pT
• Top-Bottom gradient: −0.6 pTcm−1 < G1,0 < 0.6 pTcm−1

• Reproducibility of order 5 gradient: σ(G5) < 20fTcm−1

Measured parameters:
• Field uniformity in chambers: σ(Bz) = 49pT 3

• Top-Bottom gradient: G1,0 = (0.35± 0.25)pTcm−1 3

• Reproducibility of order 5 gradient:
σ(G5) = (3.5± 4.3) fTcm−1 3
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Vacuum Tank
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Vacuum Tank
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Vacuum

Non-magnetic aluminium construction
Final pressure < 1× 10−6 mbar
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Precession Chambers
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Precession Chambers
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July 8 2023
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Spin Analysis
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Spin Analysis Performance
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UCN Switch and Spin Analyzers
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UCN Detectors

25 mbar 3He 500 mbar CF4
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UCN Detectors
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DAQ

Stable, modular, omnipurpose DAQ — 3100 runs on disk
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Online Analysis

Automatic analyses for standard measurements:
• Count integration
• exponential fits
• ...

Upcoming:
• Hg fit
• Ramsey fit
• Data collection for blinding
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Hg Co-Magnetometer
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Hg Co-Magnetometer Laser
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High Voltage

• Electrodes 3

• Ground shell designed and built
• Feedthrough designed and built
• Ballast resistor designed and built
• Working on getting 200kV PSU for initial HV tests
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Caesium Magnetometer Array

> 100 cells in production / qualification / testing
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Qualification Measurements

Done:
• UCN transport: 3

• Basic storage parameters (filling, emptying etc.) 3

• USSA performance: 3

• Switch position reproducibility 3

• Spin transport: (3)
Ongoing/upcoming:
• UCN storage performance
• Spinflips / Ramsey
• Spin transport
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UCN Transport Qualification
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Status

• n2EDM has entered “commissioning with neutrons” phase
• Neutron optics / switch / shutters, DAQ / control, spin

analysing detectors, spin transport coils already working,
being optimized.

• Up next: Spin flippers, Hg co-magnetometry, Cs vapor
magnetometers, high voltage.

• Stay tuned for the first Ramsey measurements and EDM
results!
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Thank you for your attention!
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