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Electron EDM All-Electric 
Magic P Experiment

W. Morse - BNL
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Neutron EDM Limit vs. Year

1.E+00

1.E+02

1.E+04

1.E+06

1950 1960 1970 1980 1990 2000 2010

Year

10
^-

26
 e

-c
m



3

Storage Ring = Beam in a Trap!
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Magic All Electric Pre-cursor 
Experiment?

• Before the “big” 10-29 ecm pEDM experiment:
• Yannis: “small” pEDM pre-cursor experiment?
• I. Koop, Novosbirsk: eEDM experiment with spin 

wheel and SQUID polarimeter.
• This talk: eEDM experiment with IBS Touschek 

Polarimeter. 
• JEDI Collaboration: dEDM “spin flipper” at 

COSY.
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Electron Magic Momentum = 
15MeV/c

• Pm = Mc/G
• Proton 

0.7GeV/c
• Electron 

15MeV/c
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Sokolov-Ternov Effect
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Sokolov-Ternov Time Constant

• Need ST > 109s
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Space Charge Tune Shift

• About the same for pEDM and eEDM!
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Beam-Gas Scattering

• About the same for pEDM and eEDM!
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Main Systematic

• About the same pEDM and eEDM experiment!

proton electron

g 5.6 2.0

m 938 MeV 511 KeV

 1.25 29.4

g/m2 3.8 GeV-1 4.5 GeV-1
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<BR > Systematic

• With an all-electric ring the CW/CCW 
beams have exactly the same vertical 
closed orbits.

• Measure the spitting with BPMs around 
the ring to determine BRN , and correct.
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Main Systematic

• R0 is smaller for eEDM by an order of 
magnitude.

• 10-29ecm  10-28ecm 
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Intra-beam Scattering (IBS)

• About the same for pEDM and eEDM.
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Touschek Scattering
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Touschek Scattering
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Moller Scattering (e-e-e-e-)
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Moller Scattering
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Sokolov-Ternov Polarimeter

• Az 
 

0.05
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pEDM spin   
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eEDM vs. pEDM

P = 15 MeV/c

A 

 

0.05 guestimate
f 

 

0.01 ?
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eEDM Statistical Sensitivity

• Guestimate 10-27ecm for one month of 
data taking.

• Comparable to present eEDM limits from 
atom and molecule experiments.

• They plan to increase sensitivity by an 
order of magnitude in a few years.
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eEDM Conclusions

• Needs lattice, simulations besides order of 
magnitude estimates.

• Needs Touschek Polarimeter design.
• Polarimeter systematics.
• EDM is difference between CW and CCW 

polarimeter signals.
• Could be a fun project.
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Extra
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