
EDM 2018

Mike 24th January 2018



2017

• 2011 BNL proposal

• Considerable effort by community
– Components (shielding, deflectors…)

– Instrumentation (SQUIDs, Polarimetry…)

– Lattice

– Simulations

– Systematics

– NB Lebedev’s evaluation

• CERN
– Sketch possible implementation

– Components

– Examine systematics

Working assumption: it’s tough but doable



Questions on basics

• Systematics 
– In particular radial B-field – see Christian

• Simulations
– Consistent handling of KE changes in electric field?

• Focusing strength 
– Weak 

• “required mechanical accuracies of bending plates 
manufacturing, assembly and installation look too tight”

– Strong (AG)
• Reduced sensitivity to effect of Br on CW/CCW splitting

• Strong focusing rules out 10-29 e.cm (?)

– Back to weak? 









Can you get down to order 10 aT?

See Christian… it’s not obvious



• In  principle,  no  magnetic shielding will be required with 

continuous BPM measurement around  the  ring.  

• The  finite  number  of  detectors  limits  the magnetic  field  

modes  to  which  the  system  is  sensitive  by the  Nyquist  

sampling  theorem.  

• The  critical  parameter  is the  detected  average  radial  B-field  

and  that  can  be  wrong only  when  the  mode  is  equal  to  the  

number  of  the  BPM locations  around  the  ring  as  well  as  its  

integer  multiples.





Cautious prototype

Richard Talman



Ambitious Prototype

• Reduced energy EDM ring on COSY footprint

• Spin tunes in superimposed electric and magnetic 
fields

• IRON-FREE strip-line magnetic field

• Frozen spin operation with weak vertical magnetic field

• Proton EDM measurement in ring matched to COSY 
footprint

• Low energy p-helium and p-carbon polarimetry 
candidates

• Electron EDM measurement in ring matched to COSY 
footprint

Richard Talman







Prototype

• If we continue… a prototype of some sort 

would appear inevitable

• To test:

– Shielding, b-field compensation

– Components

– Instrumentation

– Measurement techniques 

– Systematics



Option – axion search

• The method uses a combination of B and 

E-fields to produce a resonance between 

the g − 2 precession frequency and the 

background axion field oscillation to 

greatly enhance the sensitivity to it.



Axion search



Axion search



Ultra-weak focusing

• Octupoles

• Rolling spin

• Resonant 

polarimetry



Conclusions

• Huge amount of work there in the EDM community

• However important questions still to be answered

– Focusing etc.

– Is the required level of accuracy achievable?

• Situation further muddied by options

– Axion search, frequency domain, ultra-weak focusing 
etc.

• Prototype seems inevitable (if…)

– Where to be decided

– (CSR possibilities also being explored)



Next steps

• CP-EDM meeting 8-9 March

– Should be interesting

• Thereafter re-scope for ESPP

– At this stage imagine only a sketch of possible 

implementation at CERN/green field




