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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]

[1] I. Yu. Kobzarev, L. B. Okun, I. Ya. Pomeranchuk, Sov. J. Nucl. Phys. 3 
(6) (1966), 837–841
[2] Z. Berezhiani, L. Bento PLB 635 (5-6) (2006) 253-259
[3] A. Yu. Ignatiev, R. R. Volkas, Phys. Rev. D68 (2003) 023518. 
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described for free neutrons by Hamiltonian:

oscillation time

neutron magnetic dipole moment

B, B' :   magnetic and mirror magnetic field

Introduction



 Institut für Astro- und Teilchenphysik

oscillation probability:



 Institut für Astro- und Teilchenphysik

oscillation probability:

B B'



 Institut für Astro- und Teilchenphysik

oscillation probability:

P enhanced by:
●

● small
● long times t

B B'

}



 Institut für Astro- und Teilchenphysik

oscillation probability:

P enhanced by:
●

● small
● long times t

B B'

Requirements
● Magnetic field control
● long lived, storable neutrons (UCN)
● Detector for n'

}



 Institut für Astro- und Teilchenphysik

oscillation probability:

P enhanced by:
●

● small
● long mixing times t

B B'

Requirements
● Magnetic field control

long lived, storable neutrons (UCN)
● Detector for n'



 Institut für Astro- und Teilchenphysik

● Mirror matter doesn't interact with normal matter except through 
gravity 
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● Mirror matter doesn't interact with normal matter except through 
gravity 
→ no detectors!
→ measure loss of n instead.

● We don't know B' at all.
→ measure at different |B|
→ measure for B  and B  

B  up B'

B  down

Challenges
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Here be setup being built

Experimental Setup
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Asymmetry consistent with H0 for 
every target B-Field!
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Magnetic field mapping
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Storage chamber

Determining the oscillation probability
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We can't confirm a signal in the relevant parameter space
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Questions?
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Ein Bild, das Gebäude, Stadt, Schloss, Turm enthält.
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