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What is it? Why do we care?

•Proton EDM ≠ 0 ⇒ new CP violation beyond the Standard Model; 

•Tests fundamental T/CP symmetries with sensitivity to physics far 

beyond direct collider reach. 

•Probes ultra-small QCD CP-violating effects
•; strong CP problem

•Axion theories dynamically suppress EDMs and simultaneously 

provide a leading dark matter candidate. 

•Complements neutron, leptonic, and atomic EDM searches in 

constraining new CP-violating physics. 
•pEDM and HVP both test nonperturbative QCD vacuum dynamics 
and precision hadronic structure calculation – an experimental 
challenge!



Previously…



2026 – ALL NEW



#1
Revised pEDM experiment aims to make a measurement well into 
the SM predicted level… << 10-32 e∙cm. THREE Orders of magnitude 
better than that presented to P5 and 10 orders  better than existing 
indirect limits



#2

• Unique engineering capability and prototypes built at Liverpool 
(see talk by Mark)

• The experiment requires very precisely manufactured 
electrostatic deflectors



#3
NEW POLARIMETER CONCEPT APPLICABLE TO ALL MACHINES

This is on the ARXIV from this morning USA time. Liverpool Authors



Traditional v New Polarimetry

• Standard polarimetry measures individual protons on the 
extremes of the beam orbit (or samples the beam)

• The new technique senses the WHOLE beam
• Looks for specific frequencies in pickup electrodes and is able to isolate 

and amplify them enhancing S:N by ~1014 or more.

• Heterodyne technique (adding reference frequencies) similar to LIGO. A 
direct extension of that used in axion searches

• Win huge factors in statistics (sqrt(N)) 
• Makes pEDM proposal more sensitive than previously proposed.
• MEASURE in SM REGIME



#4  Applications:  e.g. a new g-2 experiment

• New proposed experiment on g-2
• Using the AGS 38 GeV we “win” over traditional measurement

• Accelerate protons in EIC, create pions.capture  muons in transfer line to AGS
• Store muons in AGS
• By higher momentum (sensitivity goes γ2)
• Better measurement of precession
• Mu+ and Mu- possible

• We use pEDM techniques (spin alignment) to make a precision map of the B-
field using protons and deuterons

• New/different systematics
• The experiment can be done and achieve 10ppb with a TRADITIONAL detector 

(for example see a Liverpool design for Brookhaven)

• This new experiment (CDR 2026?) will have the 
potential to get g-2 sensitivity of FNAL in days 
rather than years. Aim ~ 1ppb using the 
COHERENT RESONANCE technique

• See the ARXIV

Brookhaven-Liverpool 
Polarimeter (new design)



Pictures

• Design
• Control position 

in space and 
separation to 
microns

• Roll to sub arc-
second 
precision 

22/05/2026 Delivery Stages for pEDM 10

Anchor 
(Delivered)

Yoke & Bellows 
(Delivered)

Cradle Electrode pain through 
which the beam travels



Electrodes

• Flat to microns over 1m
• Perfect Surface finish
• With more prototyping

• Remove any “spring”/stress effects
• Confident can build them curved

• We have a cost and time estimate



Team at BNL



Installation at BNL

• Next delivery in weeks



Team

• Workshop (Mark W.) every single member who contributed to 
manufacture

• Dan H. – Electrode/Coupon manufacture, +…
• Kevin M. – design concepts. Precision roll/pitch/yaw
• Luke – Ground Shield
• George S. – manufacturing drawings (60+) stored in official BNL 

archive
• John C – main model 
• Kieran B – installation, logistics



Summary

1. New frontiers enabling us to  measure pEDM at and beyond SM 
expected level.  Technology suggest >109 improvement

2. Prototype (BNL funded ) demonstrates unique capabilities of 
Liverpool and constrains cost and defines manufacturing 
method

3. New polarimetry technique 
4. New experiment the most precise ever performed including 

LIGO
5. Application and possibility of new g-2 measurement “in a day”



Backup



Polarimeter BC
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