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EDM Resonance Map

Electric Dipole Moment (EDM) is a fundamental property of a particle, similar to the Magnetic Dipole PWF ®EDM + PRing i
Moment (MDM). € (Pwr, Esol) o |AwE X Aiisa| = 1| x 1

0 &sol + &Ring
Source of P and T violation (Cz’f CP violation) and therefore closely connected to mat- — ((¢eDM + PRing) — AWE)? + (Esol + ERing)’

ter/antimatter asymmetry [1].

The dependence of the build-up € on ¢pwr and &sq is summarized by the EDM resonance map. lts

Impacts the spin rotation in a storage ring so EDM of charged particles can be measured by determining minimum indicates the tilt of the ISA at the position of the Wien filter

the radial tilt of the ISA nisa (Invariant Spin Axis).

WF@1.00e-04 Rad, SN@-5.40e-04 T, PH@0.79 Rad WF@0.00e+00 Rad, SN@0.00e+00 T
Systematic effects ¢ring, &ring induced by magnet misalignments etc. cause similar effects. le—4 le—10
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Additinally solenoidal fields £so can be used to influence the longitudinal tilt of the ISA. /:EE; 0
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&sol 1 &Ring n, The measurement of the tilt of the ISA to determine the deuteron EDM was performed in 2018 and

\ 2020 in the so-called precursor runs (Poster Achim Andres).

Simulations are needed to o
MGthOdOlogy disentangle a potential EDM g
signal from systematics. ,_ 0
Determination of ISA for deuterons was performed at the storage ring COSY (Cooler Synchrotron) ' 7 4.5
in Jilich by the JEDI (Jilich Electric Dipole moment Investigations) collaboration. Therefore a Bmad simulation using all ' | .
known magnet strengths, '
misalignments and other systematic >
B g, effects was written [4]. 0
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As the EDM resonance map was derived for an unperturbated orbit, corrections have to be considered
Operation Principle: injection of vertically polarized deuteron beam = solenoid to rotate po- to owr, Esn in case the lattice is distorted to be in agreement with the tilt of the ISA nwe «, nwe 2.
larization into accelerator plane = free polarization precession in accelerator plane around ISA =
. . . . le—-7 —
polarization is constantly measured by a polarimeter. le->
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Measurement of ISA by operating the so-called RF (Radio-Frequency) Wien Filter. The vertical perturbation of the lattice leads to correction factor A = v — 1 which has to be applied
to the long. map minimum &gy. Research about further corrections in progress.
The Wien Filter is an RF device with radial electric EVF and vertical magnetic field B}\,NF.
. o . - . dwr = nz(swr) N sy = nz(swr) — A~ py(swr/Po
Fields of RF Wien Filter are set up so Lorentz force is zero in its center and the orbit is not perturbated. z(sw) : 2(sw) y(swe/ Fo)

Therefore its an ideal spin manipulator. Refe rences
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