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Skyler Degenkolb (degenkolb@physi.uni-heidelberg.de)
Peter Fierlinger, Robert Georgii, Roman Gernhäuser, W. Clark Griffith, Maurits van der Grinten, and Oliver Zimmer

Neutron energies < 250 × 10-9 eV

Present day: 1 order of magnitude lost as ~meV “cold” neutrons
2 orders of magnitude lost via extraction from sources

…a possible solution: in-situ experiments in “Superthermal” UCN sources,
using superfluid 4He as production and storage medium

Target precision: |d|~ 10-29 e cm,
i.e. |dE|< 10-24 eV, for E ~ 8 MV/m
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UCN production and storage in superfluid helium:

Parameter space for UCN detection at different kinetic energies:

-Detection efficiency strongly affected by absorber thickness.

-Limited energy sensitivity, via choice of operating current:
magnetic-field-dependent tunneling rate through reflector
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Cell volume: 500 – 5000 cm3

Stack length: up to ~20 m
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• Major challenge: production of high magnetic fields at reflector surface
• Alternative: UCN absorption on 3He impurities (concentration must be less than 10-10), see arXiv:1908.09937

• Different approaches to charged-particle detector to be explored:
• Current-biased kinetic-inductance detector, see DOI: 10.1088/1742-6596/1590/1/012036

• Si detector at low temperature, possibility to use Si:B substrate as absorber

• Scintillation in superfluid helium: 80 nm with d-TPB wavelength shifter (deuterated, for neutron storage)

• Separately address three required functions:
• UCN reflection

• UCN absorption

• Polarization-sensitivity

https://arxiv.org/abs/1908.09937
https://doi.org/10.1088/1742-6596/1590/1/012036

