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[J. Math. Phys. 30] [Arch. Ration. Mech. Anal. 188]



Twisting versus bending in curved waveguides

−∆Ω
D in L2(Ω)

Ω := local deformation of R× ω
ω ⊂ R

2 bounded domain (cross-section) E1 := minσ(−∆ω
D)

geometry of Ω ←→ spectrum of −∆Ω

D

Ω straight (1800 ?)1 bent (1989)2 twisted (2008)3

interaction null attractive repulsive

spectrum E10 E10 E10

math criticality bound states Hardy inequalities

analogy K = 0 K > 0 K < 0
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[D.K., Rafael Tiedra de Aldecoa Ann. Henri Poincaré 2018]

|θ′(s)| −−−−→
|s|→∞

∞

Theorem 1. σess(−∆
Ω
D) = [λ1,∞) λ1 := minσ(−∆

Aa1,a2

D )

Aa1,a2
:=

{(

t cosϕ
t sinϕ

)

: t ∈ (a1, a2), ϕ ∈ [0, 2π)

}

a1a2 ≤ 0 a1a2 > 0

Theorem 2. If a1a2 ≤ 0 then minσ(−∆Ω
D) < λ1. (∃ bound states)
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Open problems

¿ (non-standard) Weyl-type asymptotics ? cf. [Barseghyan, Khrabustovskyi 2018]

¿ existence/number/properties of discrete eigenvalues (eigenfunctions) ?

¿ nature of the essential spectrum ? (embedded eigenvalues, Mourre theory, etc.)

¿ (reliable) numerics ?


	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

