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| Physics Case: _S,

» Matter antimatter asymmetry can be explained by CP-violation. . dflla BE
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» Permanent electric dipole moment (EDM) is fundamental property of o H'_, 7
narticles (like mass, charge , magnetic moment) P:H = — U - B+d- - FE N o E
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» Existence of EDM only possible if violation of time reversal and parity
symmetry.ii]
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»Observe vertical polarization with time
Frozen Spin Idea

f B >lInject longitudinally polarized beam in the storage ring
I\/Iethodology @ > Radial electric field interacting with EDM (torque) :

Thomas-BMT-Equation 1. Precursor Experiment @COSY Fz Jilich,
Germany
e 2. Prototype Storage Ring

3. All Electric Storage Ring

POLARIMETER

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

Beam Simulations :

Optimized Lattice

Four Lattice with different focusing strength

= Beam injection with multiple polarization
generated by MADX.

states and for longer time. (> 1000 sec) = Four different lattices studied

1.Strong Lattice with B,,_;nqx = 33 M
2.Medium Lattice with By_p0x = 100 m
3.Weak Lattice with By_pmax = 200 m

= Develop key technologies beam cooling, cw

deflector, beam position monitors, magnetic .—-D________F___fj,
CCW
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SIEIEINg. Ring will be operated in two modes: 4.Weaker Lattice with fy_mqax = 300 m
" Perform EDM measurement a. Electrostatic bendings ( at T=30 MeV) After generating these lattices, beam loss estimations were performed for all major effects and in
b. Electromagnetic bendings (at T=45 MeV) two different scenarios, with residual gas only and with a carbon target.
(a) Strong lattice (b) Medium lattice
Beam loss Estimations: NI Y = =,
1.Hadronic Interactions (HI) T = n01oef o e® | | g E 60 ' I
2.Single Coulomb Scatterings (SCS) 1 poam loss rate 30 o |
3.Energy Loss straggling (ELS) n = target thickness or rest gas density B RN 20 . |
4.Intrabeam Scatterings (IBS) Otor = total cross section N )] _ | .. x
fo = revolution frequency 0 20 40 60 80 100 120 0 20 40 60 80 100 120
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Results: Total loss rate - Comparison b/w Analytical estimations and
., Betacool Results
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T/ Total T/HI \t/scS \T/ELS T/IBS — Analytical Formulas
1000 Betalool
- »Preliminary design of prototype EDM ring
i » Most dominating effect is Single Coulomb
£ 500 Scatterings
33 m 7.6 2.34 9.47 = > Lattice with By, gy < 100m is
100 m 27 3 2 10 77 5 E 400 preferable for longer beam lifetime.
500 2.7 94 6 199 90.0 o » Analytical formulas and BetaCool results
m ' ' ' 2007 showing an agreement.
300 m 203 1.90 195 .
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Energy loss straggling isn’t contributing theoretically in beam loss rates Maximum Vertical Focusing Strength {m)
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