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WaveWave--guide with guide with absorbtionabsorbtion
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Transition through the waveTransition through the wave--guideguide
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Typical Complex FermiTypical Complex Fermi--potentialpotential
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Absorber with small diffusenessAbsorber with small diffuseness

reflects!reflects!
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Scattering length approximation works precisely.

Only one parameter of absorber is needed, namely scattering lco enmplex gth a

( ) Ai( / ) Bi( / ) ; (0) 0  z z l z lSλ λΨ = − − − Ψ =

gΨ a
Ψ

H
z

0 0

0 a

n

g

( ) Ai( / ) Bi( / ) ; (0) 0  

To find  and :

      ~ 1 ;  

g gn n

a

z z l z l

H z
H

S

a
l

S

z

λ λ

λ

ρ

Ψ = − − − Ψ =

−
<< − << Ψ + Ψ ↔ Ψ



Through gravitational barrierThrough gravitational barrier
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Typical Complex FermiTypical Complex Fermi--potentialpotential

scattering lengthscattering length
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Flat absorberFlat absorber
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Good absorber = Good absorber = Large Imaginary Large Imaginary 

Scattering LengthScattering Length

��How to make |How to make |ImIm a| large?a| large?

��Rough absorberRough absorber

New absorption mechanismNew absorption mechanism--New absorption mechanismNew absorption mechanism--

NonNon--specula reflectionsspecula reflections

Mixing of horizontal and vertical Mixing of horizontal and vertical 

motionmotion



TimeTime--dependent model of dependent model of 

neutron absorption neutron absorption 
�� Horizontal motion is classical=time dependenceHorizontal motion is classical=time dependence

�� Rough edges scattering = time dependent Rough edges scattering = time dependent 
variation of wall position (boundary condition)variation of wall position (boundary condition)

�� Fast transversal neutrons are promptly absorbed Fast transversal neutrons are promptly absorbed 

The problem of neutron passage through The problem of neutron passage through �� The problem of neutron passage through The problem of neutron passage through 
the slitthe slit

==

The problem of ionization of particle in the The problem of ionization of particle in the 
well with vibrating wall.well with vibrating wall.



Oscillating wallOscillating wall
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EquationsEquations
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Neutrons between 2 walls in the Neutrons between 2 walls in the 

gravitational fieldgravitational field
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Coupling as a function of HCoupling as a function of H
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22--state modelstate model
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Rough surface absorptionRough surface absorption
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Flux 2 state modelFlux 2 state model
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Some conclusionsSome conclusions

�� For UCN absorber properties are characterized For UCN absorber properties are characterized 
by one effective parameterby one effective parameter-- scattering lengthscattering length

�� Rough absorber Rough absorber –– nonnon--speculaspecula reflections, reflections, 
squaresquare dependence on roughness amplitudedependence on roughness amplitude

The properties of absorber can be optimized to The properties of absorber can be optimized to The properties of absorber can be optimized to The properties of absorber can be optimized to 
achieve best resolution of quantum states for achieve best resolution of quantum states for 
given passage timegiven passage time


