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Two Proposals intended for the ESS
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EDM

A concept to search for a neutron electric dipole moment (nEDM) is presented, which employs a pulsed neutron
beam instead of the established use of storable ultracold neutrons (UCN). The technique takes advantage of the
high peak flux and the time structure of a next-generation pulsed spallation source like the planned European
Spallation Source. It is demonstrated that the sensitivity for a nEDM can be improved by several orders of
magnitude compared (o the best beam experiments performed in the 1970s and can compete with the sensitivity
of UCN experiments.
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Novel concept for a neutron electric charge measurement using a Talbot-Lau Pol p, I:
interferometer at a pulsed source
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CHARGE

A concept to measure the neutron electric charge is presented which employs a precision Talbot-Lau
interferometer in a high-intensity pulsed neutron beam. It is demonstrated that the sensitivity for a neutron
charge measurement can be improved by up to two orders of magnitude compared to the current best direct
experimental limit.
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ANNIT Cold Neutron Beam Facility for Particle Physics (ESS)
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Beam preparation

Experimental area Extension area

Science cases:
A Neutron decay (PERC, Perkeo, aSPECT, BRAND)
A Hadronic weak interaction
A Neutron Beam EDM
A Neutron charge measurement
A nnbar-studies etc.
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Neutron EDM T Motivation
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* Sakharov, JETP Lett. 5, 24 (1967) electric dipole moments
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Neutron EDM T Situation and Perspective
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Neutron Beam EDM Experiment (1977)

tE 4104 kV/cm (1.8m, gap =1cm)
IBoa 1ImT7  (permanent magnets)
tSwitchihg HV polarity every 200 s
finvert flight direction every other day
to over¢ome systematic vi E-effect

Advantages:

High statistics and
large electric field

Dress et al., PRD 15, 9 (1977)
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