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Proof of principle EDM experiment using COSY \|/)

Y

Proof of principle experiment using COSY (“Precursor experiment”)

« In magnetic machine, particle spins (deuterons, protons) precess about stable
spin axis (‘'direction of magnetic fields in dipole magnets).

« Use RF device operating on some harmonic of the spin-precession frequency:
Phase lock between spin precession and device RF.
Allows one to accumulate EDM effect as function of time in cycle ( 1000 s).

Goal of proof-of-principle experiment:
Show that storage ring (COSY) can be used for a first direct EDM measurement.

(See Talks by Martin Gaisser and Fabian Muller).
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RF Wien filter \'Z \'%

Cooler Synchrotron COSY

|deal starting point to investigate EDM measurements in storage rings
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The RF Wien filter causes a spin phase advance via the magnetic moment without distortion
of the beam closed orbit that introduces a vertical polarization component via the electric
dipole moment in the other field elements of a storage ring.
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Waveguide RF Wien filter \{/)) \%

Beam pipe
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Waveguide RF Wien filter \|/))) \%

Support for geodetics

Support structure
for electrodes

Inner support

Amps for the
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Waveguide RF Wien filter \|/))) \%

Ceramic
insulators

copper electrodes with
the trapezium shaping
at the edges

Sliding connector

to RF
Mechanical support Clamps Inner support
for electrodes supporting the tube
Ferrit cage
NIMA 828 (2016) 116—-124
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Waveguide RF Wien filter \|/)))) \%
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Driving circuit \|/))))) \%
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Driving circuit \|/))))) \%
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Water cooled fixed 50 Q
resistor
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Field calculations \{/)))))) \{/
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Forces [eV/m]

Lorentz Force

* Lorentz force:
F,=q (E + 7% é)

« With electrode shaping

-600 _-400 -200 0 200 400 600

4000~ .- o AR

2000~ covnmnnnees ——

5 | {15
7y Z [mm]
E. — c¢fB, 5.97 x 1073
E,+¢fB; |dz=| 797x107% | eV/m
E. 1.27 x 10721
-1000 —/—/——— e e
0 500 1000 1500
z [mm]
11 von 17 DPG Tagung | Jamal Slim | Institute of High Frequency Technology Rm

@ E N Institute of
& High Frequency
"(/ Technology



Homogeneity Y))))))) Y
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Modeling of mechanical tolerances \|/)))))))) \|/
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Probabilistic performance
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Sensitivity analysis \|/))))))))) \{/
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Summary VI

The waveguide RF Wien filter has been designed for best possible electromagnetic
performance under mechanical uncertainty

Timetable
* Finished:
« Fabrication and circuit realization
* Mechanical precision measurements
In progress:
« Control system
» Electrical tests and measurements
Installment
* April 2017
Commissioning June/ September and December 2017

First EDM measurements
- 2018
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