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Two Proposals intended for the ESS
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ANNI ïCold Neutron Beam Facility for Particle Physics (ESS)

E. Klinkby, T. Soldner, J. Phys. Conf. Ser. 746, 012051 (2016)

T. Soldner et al., EPJ Web Conf. 219, 10003 (2019)

Science cases:
ÁNeutron decay (PERC, Perkeo, aSPECT, BRAND)

ÁHadronic weak interaction

ÁNeutron Beam EDM 

ÁNeutron charge measurement

Ánnbar-studies etc.
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Neutron EDM ïMotivation

CP violation of

electric dipole moments

Sakharov criteria for 

baryogenesis* 

Matter-antimatter 

asymmetry in our universe

* Sakharov, JETP Lett. 5, 24 (1967)
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Neutron EDM ïSituation and Perspective

UCN
Neutron

Beams

SM

Beyond

SM

1950            1970           1990             2010            2030

EDM < 1.8 Ĭ10-26 e cm

EDM < 3 Ĭ10-24 e cm

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

Abel et al., PRL 124, 081803 (2020)
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Neutron Beam EDM Experiment (1977)

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

�‡E å100 kV/cm (1.8 m, gap = 1 cm)

�‡B0å 1.7 mT (permanent magnets)

�‡Switching HV polarity every 200 s

�‡Invert flight direction every other day

to overcome systematic vĬE-effect

Advantages:

High statistics and

large electric field


