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Macroscopic spin-dependent potential 
due to 5-th force

( )2( ) n exp( / )
8

p s m
s

g g
V z z

m c
ρ λ

σ λ= −
 

U0

Z

U

Additional interaction between 
a neutron and a material wall 

0



First observation of neutron WG effect

1- neutron classical trajectories, 2- cylindrical mirror, 3-detector

V.V. Nesvizhevsky, A. Voronin, R.Cubitt and K.V. Protasov (2010) 
“Neutron whispering gallery”

Nature Physics 6:114-117
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Experiment scheme



Whispering gallery states
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Regge Poles in Neutron Scattering by a Cylinder
Adv.High Energy Phys. 2014 (2014) 124592

K.V. Protasov A.Y. Voronin

http://inspirehep.net/author/profile/Protasov,%20K.V.?recid=1321757&ln=ru
http://inspirehep.net/author/profile/Voronin,%20A.Y.?recid=1321757&ln=ru


Regge poles

Long-living deep 
state

Short-living excited 
state

short-living over-
barrier state

Multiple over-barrier 
states



Whispering gallery states
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Whispering gallery states

n Im λ T (s)

1 -6.4 10-25 1.2 1017
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Interference of tunneling 
WG states

Experiment TheoryExperiment Theory

λ
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Interference of deep WG states

High sensitivity of interference pattern on details of neutron-
surface interaction



Рассеяние монохроматического 
потока нейтронов  2019
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Macroscopic spin-dependent potential 
due to 5-th force
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Spin dynamics
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Resonant spin-flip
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Interference pattern
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Ramsey type approach
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Open spherical WG resonator
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Ramsey type approach
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Ограничения на 5 силы
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