Simulations of Beam Dynamics of Prototype
EDM Storage Ring

Saad Siddigue, on behalf of the JEDI Collaboration
Institut fur Kernphysik, Forschungszentrum Jilich, Germany

Ill. Physikalisches Institut B, RWTH Aachen University, Germany

GSI Helmholtzzentrum fir Schwerionenforschung GmbH Darmstadt, Germany

saad.siddigue@rwth-aachen.de

Physics Case:

explained by CP- violation
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" Permanent electric dlpole moment (EDM)
is fundamental property of particles (like

= Matter antimatter asymmetry can be

mass, charge , magnetic moment)
= Existence of EDM only possible if violation H = H,,
of time reversal and parity symmetry.
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: Methodology :

" |nject longitudinally polarized beam in storage ring
= Radial electric field interacting with EDM (torque)
=  (QObserve vertical polarization with time

BMT-Equation: p

S spin
d electric dipole moment dS
L magnetic dipole moment dt
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POLARIMETER

If G >0 - pure electric ring
If G <0 = combination of E-B

1. Precursor Experiment @ COSY Storage Ring

Goals

2. Protot

e proton EDM Storage Rin

PTR

3. All electric Storage rin

Ring will be operated in two modes:
i. Electrostatic bendings ( at T=30 MeV)
ii. Electromagnetic bendings (at T=45 MeV)

" Beam injection with multiple polarization state/s..*
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and for longer time. (> 1000 sec)
= Develop key technologies beam cooling, deflector,

beam position monitors, magnetic shielding....
" Perform EDM measurement

generated by MADX.

Estimation of Beam Loss Rates:

1.Hadronic Interactions (HI)
2.Coulomb Scatterings (CS)

" Four Lattice with different focusing strength

3.Energy Loss straggling (ELS)
4.Intrabeam Scatterings (IBS)

Residual Gas & Target:

= Gases composition
= Nitrogen equivalent pressure

Hz : N2 with 80:20
P, =2.8 x 107! torr
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= Rest Gas density
= Carbon target density
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N,y = 5.30 X 10° atoms/cm’
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Beam loss rates for residual and target for all four lattices
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Energy loss straggling isn’t contributing theoretically in beam loss rates
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Scatterings
* Lattice with ), _ax

longer beam lifetime.

* Preliminary design of prototype EDM ring
* Most dominating effect is Single Coulomb

< 100 m is preferable for

i €S BS  (1/D)e0e(1074s7Y)  Tror(s)
(107%s 1) @@o4s1H @o*s™1H E
Strong 6.46 2.34 8.82 1133 %
Medium > 14 20.21 2.10 22.34 447 i
Weak 57.48 1.99 59.49 168
Weaker 115.87 1.90 117.79 85
Summary:
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