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Closed-orbit and spin tracking simulations
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Anti-matter

Matter

EXPLAINING THE MATTER-ANTIMATTER ASYMMETRY

New source of CP violation?



ELECTRIC DIPOLE MOMENTS (EDMS)
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ℋ = − Ԧ𝜇 ∙ 𝐵 − Ԧ𝑑 ∙ 𝐸

𝒫: ℋ = − Ԧ𝜇 ∙ 𝐵 + Ԧ𝑑 ∙ 𝐸

𝒯: ℋ = − Ԧ𝜇 ∙ 𝐵 + Ԧ𝑑 ∙ 𝐸

Permanent EDMs of light hadrons are 𝒯- and 𝒫-violating

𝒞𝒫𝒯 theorem ⇒ 𝒞𝒫 violation



EDM MEASUREMENTS IN STORAGE RINGS
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Basic idea:

▪ Inject particles with Ԧ𝑝 ∥ Ԧ𝑆

▪ For EDM = 0: spin precesses in horizontal 

plane

▪ For EDM ≠ 0: spin rotates out of horizontal 

plane

▪ Measure: build-up of vertical polarization

(𝜙 ∝ | Ԧ𝑑|)



COOLER SYNCHROTRON (COSY) IN JÜLICH
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Circumference: 184 m



SIMULATIONS
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Search for Electric Dipole Moments at COSY in Jülich
Closed-orbit and spin tracking simulations

THANK YOU


