Effective quantum Hamiltonian in thin domains with

non-homogeneity

Romana Kvasni¢kova

Czech Technical University in Prague
Faculty of Nuclear Sciences and Physical Engineering

8 September 2022

Based on: R. K., arXiv:2204.11709 (2022), to appear in Differ. Integral. Equ.



Motivation: homogeneous case

M. Schatzman, Applicable Anal. (1996)



Motivation: homogeneous case

M. Schatzman, Applicable Anal. (1996)



Motivation: homogeneous case

M. Schatzman, Applicable Anal. (1996)

o the spectral problem

o)
o = on 0S).

{ —V-aVu. = deu: in Q.

a(x)=1in Q.



Motivation: homogeneous case

M. Schatzman, Applicable Anal. (1996)

o the spectral problem

o)
o = on 08,

{ —V-aVu. = deu: in Q.

a(x)=1in Q.

A= M+0() as e—0, M2, =0 (—AZ)




Motivation: “Yachimura's problem”

T. Yachimura, Differ. Integral. Equ. (2018)

e Q. =Q UQfUX



Motivation: “Yachimura's problem”

T. Yachimura, Differ. Integral. Equ. (2018)

e Q. =Q UQfUX

@ the spectral problem

{ —V-aVu. = deuz: in Q.

o)
9 = on 08,

_Ja- in Q- UX
a(X) o { dy in Qg_



Motivation: “Yachimura's problem”

T. Yachimura, Differ. Integral. Equ. (2018)

e Q. =Q UQfUX

@ the spectral problem

{ —V-aVu. = deuz: in Q.

o)
9 = on 08,

_Ja- in Q- UX
a(X) o { dy in Qg_

a_+a -
(Ae)y = ; T+ 0() as e—0, MY =0 (_AZ)




Our goals and strategy

o Goals
o insight into the result
o more general models
o more general results of the convergence

o the rate of the convergence



Our goals and strategy

e Goals

o insight into the result
o more general models
o more general results of the convergence

o the rate of the convergence
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o interpretation of the operator as the quantum Hamiltonian
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o the operator H. on L2 ()

@ demands on the function a: Q. — RT

(3C > 0) (Ve € (0,1)) (almost every x € Q.) (é <a(x) < C)
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e extension of the action Heg of the operator Heg
on Ho:={p®@x0 | p € L2(X)} C L?(Q,dX Adt)

Hu := 7 Y Hogm m: Ho — L2(Z) Hp®x0— ¢}
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Then there exists a positive constant C such that

for all sufficiently small e.

U:(He + 1)U = (Heg + 1)t e OlH < Cmax{e,d(e)}
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Open problems

e optimality of the rate of the convergence

e complex non-homogeneity a
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