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Introduction

What is mirror matter?
● Mirror symmetry was proposed by Lee & Yang (1956) to restore Parity in the weak sector.
● Eeach left-handed SM particles gets a right-handed mirror equivalent.
● Mirror matter interacts with ordinary matter only through gravity [1].
● Neutral particles can oscillate into their mass-degenerate mirror partner [2].

→ requires Epot(n) = Epot(n’), therefore B = B’
→ Earth could have a mirror magnetic field B’≠0 [3]
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Why else is it interesting?
● Mirror matter is dark matter candidate [4].
● n – n’ mixing violates baryon number conservation. 
● Consequences for high energy cosmic rays [2, 5].
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We focused on these regions



Measurement principle

1. Store Neutrons.
→ Ultracold neutrons can confined for hundreds of seconds in storage volumes with adequate surface coating.

2. Apply magnetic field.
→ Set of 6 Helmholtz coils to generate a homogeneous field in any direction inside the storage volume.
→ Simultaneously scan applied magnetic field for better tuning.
→ B’ = 0 is already well constrained.

3. Observe if neutron count changes as a function of B.
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Experimental setup

1) Beamport shutter

2) UCN Guide

3) SH1

4) Vacuum vessel

5) SH2

6) UCN detector

7) Bfield generating coil system

8) SH3

9) Concrete shielding
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Experimental principle

Filling: UCNs enter the storage vessel with SH2 and SH3 closed.

Monitoring: SH2 is opened to measure UCN intensity.

Storage: SH1 and SH2 are closed. UCN stored for 180s.

Counting: SH2 is opened and UCNs are counted in the detector.



Results

Null hypothesis: 

For each applied magnetic field value the 
measured mean asymmetry is a random 
draw from a Gaussian distribution centred 
around 0. The width is equal to the 
experimental uncertainty. 
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Results

Null hypothesis: 

For each applied magnetic field value the 
measured mean asymmetry is a random 
draw from a Gaussian distribution centred 
around 0. The width is equal to the 
experimental uncertainty. 

→ No anomalous neutron losses found.

Preliminary result:

Further analysis of the dataset may reveal 
that we have to apply cuts to the dataset. 

Work in progress!



Magnetic field mapping 

What was the actual magnetic field inside the storage vessel during the 
experiment?

→ Scan Field inside storage vessel with manual mapper. 
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Magnetic field mapping 

What was the actual magnetic field inside the storage vessel during the experiment?

Obtain map of the storage 
tank with known external 
magnetic field.

Idea: recover internal field 
from measurement of 
external field.

Work in progress!
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Summary:
● Neutron storage & counting experiment allows us to look for “disappearing” neutrons → n – n’ oscillations.
● All experimental results so far consistent with null hypothesis.
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● Magnetic field map analysis, revealing the actual field inside the storage vessel.
● Updated exclusion zones.
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Thank you for your attention
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