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BS Motivation: mirror matter and magnetic fields
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5 Setup to search for anomalous neutron losses

Experimental setup at beamport West-1 Measurement principle:

1. fill storage volume with ultracold neutrons (UCN)

£ 2. count number of surviving UCN after storage

relati
Y aSUrEment

3. alternate magnetic field configuration (By , B3)
and calculate asymmetry A4, between normalized counts

Signature: anomalous disappearance of stored UCN

in resonance with applied magnetic field

beamport
West-1
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([ Apparatus at West-1 beamport

Commissioning and first test
measurements in 2020 data taking campaign in 2021

e 1.47 m3 electro-polished, stainless
steel UCN storage volume

* 8 magnetic field coils arranged in
Helmholtz-like configurations in
three spatial directions

* 16 three-axis fluxgate magnetometers
for online measurement of magnetic
field

Ayres et. al., Symmetry 14 503 (2022)
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5 Measurement cycles

360 s long cycles sequence 1  sequence2  sequence3 srsesessssaseseeeace sequence N-1 sequence N

(synchronized to proton beam pulses)
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=)= UCN characterization measurements

Performance nn’ experiment | data taking 2021
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5 UCN data

neutron counts per cycle during a asymmetry value per sequence during a run
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eI » Magnetic field mapping

view of storage volume (opened at the top)
* mapping campaigns of the magnetic with magnetic field mapper inserted
field inside the storage volume
(before and after data taking)

* determine coil current to compensate external fields
(by the Earth or local installations)

* tune feedback algorithm to achieve
target magnetic field using
external magnetometers during data taking
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“l=U-

* searched for n—>n’' oscillations in magnetic fields from 5 uT to 360 uT

* good UCN storage performance
» storage time 202 s
» free flighttime 0.17 s
» asymmetry observable 10 sensitivity per day

* evaluation of magnetic fields and analysis ongoing

* projected limits T~ 100s (g~ 1071 eV)
79 =

n ’ —
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==

characterization of
the stability and
reproducibility of
UCN shutters

and other
systematic effects

UCN

characterlzatlon measurements
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