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Stage 1: Precursor Experiment

COSY circumference 183m

deuteron momentum 0.970 GeV/c

B(7) 0.459 (1.126) \ g)@“‘*@&?}*f%

magnetic anomaly G ~ —0.143 @g Bending magnet \\

revolution frequency f., 752543 Hz g} Electron come,}%@\

cycle length 100-1500 s \‘ -------- Focus magnet
nb. of stored particles/cycle | = 10 potarization mpasuring device COSY “%\
eventrateatt =0 50005~ RE Wien filter %\ g
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Measurement Principle

Accelerate and store (=~ 1000s) a polarized proton or deuteron beam

—
[
»,

Observe a build-up of a vertical polarization due to the EDM. ]

5/16



Activities & Achievements at COSY

@ required for first EDM measurement:
@ maximize spin coherence time (SCT)
@ precise measurement of spin precession (spin tune)
@ polarization feed back
e RF- Wien filter (needed in magnetic storage ring to observe polarization
build-up due to EDM)
@ to reduce systematic errors:
e development of high precision beam position monitors
e beam based alignment
@ Interpretation of results:
o theory (pEDM, dEDM, nEDM, ... — underlying theory )
@ spin tracking simulation (measured polarization — EDM)
@ Design of dedicated storage ring:
e accelerator lattice
@ polarimeter development
e development of (electro static) deflectors
@ other observables:
@ axion searches, general relativity
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e development of high precision beam position monitors

e beam based alignment
@ Interpretation of results:

o theory (pEDM, dEDM, nEDM, ... — underlying theory )

@ spin tracking simulation (measured polarization — EDM)
@ Design of dedicated storage ring:
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@ polarimeter development

e development of (electro static) deflectors
@ other observables:

e axion searches, general relativity
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@ to reduce systematic errors:

opment of high pr
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Long Spin Coherence Time (SCT)

Long Spin Coherence time > 1000 s reached

nb. of turns
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Long Spin Coherence Time (SCT)

Long Spin Coherence time > 1000 s reached
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Spin Tune vg
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Controlling 1 20kHz
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Precursor Experiment
Observation of polarization build-up
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https:// .we-heraeus- H
atiftung defindex php2id-1560 Heraeus Seminar
STIFTUNG AKTIVITATEN VERANSTALTUNGEN

> Wilhelm und Else Heraeus Stiftung > VERANSTALTUNGEN > 744. WE-Heraeus-Seminar

Towards Storage Ring Electric Dipole

Main >
Organizers > Moment Measurements
Program >
- 744. WE-Heraeus-Seminar
Application >
Venue > 29 Mar - 31 Mar 2021
Where: Physikzentrum Bad Honnef
Scientific organizers: Dr. Michael Lamont, CERN e Prof. Dr. Jérg Pretz, FZ Julich und
> zuriick zu allen Veranstaltungen RWTH Aachen e PD Dr. Andreas Wirzba, FZ Jilich

Not only from a particle physicist point of view our existence is still a mystery. According to
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