


The basic idea: build up of a vertical polarisation

For all EDM expenments (neutron, proton, atoms, . L)
Interaction of d with electric field £
For charged particles: apply electric field in a storage ring:

ds
E x dE X S
] In general:
ds =
= QX
3= 9<% |

build-up of vertical polarization s; « |d|

In fact, it is much more complicated!: build up must be
coherent (resonant devices must be added)
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Some numbers

Very long Spin Coherence Time (SCT: 1000 seconds)

High precision storage ring (field homogeneity, alighment,
imperfections) filled with 4.10'° particles

Small machine (~1 GeV)

Example: beam position to be measured upto2 nmiis a
challenge but remains realistic (20nm achievable)

Very high electrostatic fields (>10MV/m)
Polarized beams (80%) and polarimetry

Systematic errors hunting.
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challenge: get osys to the same level

= ogtat(lyear) = 1072 e-cm
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» Fundamental studies of electrostatic or electro/magnetostatic storage rings
» Experimental studies and validation of concepts on COSY machine



_ Spinprecessionin a

Equation for spin motion of relativistic particles in storage rings
for ﬁ.é:ﬁ.ﬁzo.

The spin precessionrelative to the momentum direction is given by:

d S Zero=magic ring
dr
— . 77 — _ —
Q= —\L+vxB);
2
J \ J
Magnetic Dipole Moment Electric Dipole Moment
) -
G=5"% 4= 2(o+1)— andd =n-L§.
2 m 2m

First order spin tune v; = yG



atic machine

“Freeze” horizontal spin precession; watch

for development of a vertical component !

particle p (GeVic) E (MV/m) B (T)
proton 0.701 16.789 0.000
deuteron 1.000 -3.983 0.160
3He 1.285 17.158 -0.051

A magic storage ring for protons (electrostatic), deuterons, and helium-3

One machine
withr~ 30 m



Brookhaven proposal for protons:
two clockwise beams in an electrostatic ring
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d-EDM ring for different energies

dEDM-75 MeV dEDM-200 MeV dEDM-270 MeV
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Experimental Setup at COSY

- Inject and accelerate vertically polarized deuterons polarimeter

=

- Spin rotated with RF fields into horizontal plane recession
- Move beam slowly (in 100 s) on internal target

- Measure asymmetry and determine spin precession

At 970 MeV/c deuterons: yG -f,, = 120 kHz

turn spin
RF ExB Wienfilter
£ "“4’“‘? th‘ = M
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~ Example: spin coherence time

SCT ~1000 seconds (10° turns)

The spin tune must be the same for all
particles—>minimization of aberrations

AE = . :
O =F . (x, Ltmj,E—,E ) is studied carefully

(high accuracy caIcuIationsO, theoretical models, long term
simulations)

The accurate measurement of the average spin tune is a
tool for systematic errors characterization and hunting
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