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Search for the ueDM at low y ?

* Motivation

* Frozen spin technique

 High and low y

« A compact storage ring experiment?
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3. Theoretical expectations from the muon’s MDM

The muon’s EDM and anomalous MDM are defined through !

[} _ .

L:EDM == Edfjpﬂo—”m Vsl an s (8)

e _ .

EMDM — C’EP?MO‘”J”I/‘FHM s (9)
"

where ¢ = %[y’”, y"] and F 1s the electromagnetic field strength. These operators
are closely related. In the absence of all other considerations, one might expect their
coefficients to be of the same order. Parameterizing them as dITP/Z = ImA and
a}jpe/(élmu,) — Re A with A = |A]e"??, one finds
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New Method of Measuring Electric Dipole Moments in Storage Rings
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A new highly sensitive method of looking for electric dipole moments of charged particles in storage
rings 1s described. The major systematic errors inherent in the method are addressed and ways to
minimize them are suggested. It seems possible to measure the muon EDM to levels that test
speculative theories beyond the standard model.
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e Use existing uE1 beam at PSI
 Low momentum = ,table top experiment*

* |nject one muon per time (later, one could possibly
accumulate several), allow next muon after decay.

e Get 3x10°s1x2x107s/year ~6 x 1012 year?
assume 80% detection efficiency

—> 04, ®OX 107%% ¢ - cm

K. Kirch
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Systematic issues

CWwW CCW fast SR

e true EDM +

* |leading systematics:
vertical E-field component + +
EII/ Eradial< 10_4

e detector rotation conspiracy
with o, : alignment < 1 mrad

e time dependence of electron
energy spectrum (magnetic "
fleld and detector acceptance)

G. Onderwater
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Search for the muon electric dipole moment using a compact storage ring

A. Adelmann and K. Kirch*
Paul Scherrer Institut (PSI), CH-5252 Villigen PSI, Switzerland
(Dated: June 16, 2006)

The recently proposed 'New Method of Measuring Electric Dipole Moments in Storage Rings’ |1,
2, 3] could be used in an experiment using the existing muon beam pEl at PSI. A high muon
polarization and a rather low momentum of p,, ~ 125 MeV /c allow for an almost table-top storage
ring and increase the intrinsic sensitivity and, thus, partially compensate for limitations due to lower
event statistics. A measurement of the muon electric dipole moment with a sensitivity of better
than d,, ~ 5 x 10~ %% e-cm within one year of data taking appears feasible. .
arXiv:hep-ex/0606034

Since then:

« work with G. Onderwater on systematic issues

» encouraging discussions with both, experimentalists and theoreticians
« work with A. Adelmann on realistic injection schemes

| > Can soon update the paper and perhaps
undertake steps towards a LOI in case we
can bring together a sufficiently strong group

K. Kirch
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* Astro-particle physics * Ultracold neutrons * Lepton flavor * Nuclear physics *
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Poster presentation Organizing committee
Poster contributions are highly H. Gaggeler, Bern & PS|
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