Transitions between quantum states

induced by a noise-like perturbation

e How to describe the phenomenon

e Seismic Noise

e \Waviness of the Mirror
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Theoretical treatment
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Problem of seismic noise is equivalent to a problem
of motion on wavy mirror with the surface profile

(X =WV, t)

Idea: to replace a problem with stationary Hamiltonian and time (or x)-
dependent boundary condition by a problem with stationary boundary

condition and time (or x) -dependent Hamiltonian
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Theoretical treatment

By canonical transformation

Z=z-¢(Xx=Vv}t), f)x =P, —C'(x= vxt)l?’z

One obtains a perturbation Hamiltonian

V = mgg(X =V, t) —q'(X=Vv,t)v, P,

/ AN

« Variation » of the mirror position
(gives no contribution — all levels are « Reflection » by the surface
shifted simultaneously)
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Theoretical treatment

Within the perturbation theory, the probability of transition between two levels
is equal to
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The probability per unity of time is
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With the noise spectral density
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Theoretical treatment

Taking into account the value of the matrix element

<m|pz|n> =img =
One finally obtains —_— (EJZ < E -E_
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Waviness of the Mirror

Th i tically th - w —i(mjzs L5 5
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with corresponding spectral function S(K) = |Lim%

L
J. c( X) ei 2T[KXdX
0

Unfortunately, there is no measurement of this function for our mirror with neutrons.

But, if one supposes that the spectral function for X-rays and for neutrons are not
very different, one can use the data for analogous mirrors:
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« The life time in quantum states, with

respect to noise-like perturbations, can
be easily estimated

« The life time in the trap will not limited

neither by vibrations nor by the quality
of the mirror surface
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