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EPS-HEP

23.07.2015

Gunther Cronenberg

3
Sialaiateisislals
1o 0 b b b e e
-

ATOMINSTITUT




Neutrons & new forces
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Neutrons & Gravity

Combine unigue system with well-performed method to ensure high precision

The neutron

no charge ,

low polarizability (11.6 £ 1.5) - 10~*fm” o< 10~ tagom
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1The method

Resonance Spectroscopy:

IThe system

Ultra-cold neutron above a mirror 0
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e Energy resolution: AFE — 10_216V




UCNs In the gravity field
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V.I. Luschikov and All. Frank, JETP Lett. 28 559 (1978)
V. Nesvizhevsky et al., Nature, 415 297 (2002)



UCNs In the gravity field
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high sensitivity to
modification of potential

V.I. Luschikov and All. Frank, JETP Lett. 28 559 (1978)
V. Nesvizhevsky et al., Nature, 415 297 (2002)



UCNs In the gravity field

* Schrodinger eq. with linearized gravity potential
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e bound, discrete states

* Non-equidistant energy levels
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Quantum Bouncer

step: 60 pm

z [ pm]




gBounce

measurements at different posrtions
explicit quantum behaviour
51 mm behind 20um step
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Rabis method
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UCN

scatterer

neutron mirror

Rabis method
R

neutron mirror

scatterer

neutron mirror
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Gravity Resonance
Spectroscopy
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L. Filter

Dark Matter

AXions

spin-mass coupling
scalar-pseudoscalar

coupling

Dark Energy

Chameleons

e mechanism suppresses in
vicinity of masses

 have screening mechanism

Torsion, vacuum energy

Jenke, T, Cronenberg, G, et al. Phys. Rev. Lett, |12, I51105. (2014)
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