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[Donnelly, Li 1979]
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From super-transport to no-transport
[Donnelly, Li 1979]

Let —A be the Laplacian of a complete surface with finitely generated fundamental group.

NB (K =0)
Vix) T) +oo = o(—-A+V) =04 (-A+V)
|B(x)| m +o0 = o((=iV + A)?) = oqisc((—iV + A)?)
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Q straight (1800 7)* bent (1989)2 twisted (2008)°
Interaction null attractive repulsive
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math criticality bound states Hardy inequalities
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0 (s)| —— o0 [D.K. Appl. Math. Lett. 2015] i | =o0!

|s|—o0

Theorem 1 (quasi-conical realisation). If 0 € w, then

o(—A%) D [p1,0) (essential spectrum is not empty)

where ;11 := mino(—A7) with r := dist(0, ow).

Theorem 2 (quasi-bounded realisation). If w C {(¢1,t2) € R?: t; > 0}, then

o(—AP) = ggisc (—AP) (essential spectrum is empty)

[Barseghyan, Khrabustovskyi 2018]: a Berezin-type upper bound for the eigenvalue moments.
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Ple) —— — O'ess(_A%) = [E1(B), 00), E1(B) = (1+ 62) (E)Q

|s|—=00 d

y

Theorem (quasi-bounded realisation). If 5 = +o00, then

o(—AP) = ggisc (—AP) (essential spectrum is empty)

flx)+d
Proof. oA

f(z)
limsup |B1(z)N Q| =0
|x|—00
xe

[Berger, Schechter 1972]

g.e.d.




Analogy with curved wedges
[D.K. Portugal. Math. 2016] i 2] =00

_ J(scoslf(s) +1]) | s 00) X T 1,570, 00). s ds
0= { (S T ) () € o) x O2md) ) WL (0.00). 50

| ffj:;

sin(s), s < 37/2
-1, s> 3m/2

f(s) = sin(s)/s f(s) = {

f(s) = s2/8
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[Kolb, D.K. J. Spectr. Theory 2014]

() := tubular neighbourhood of an infinite geodesic I'
on a locally deformed plane X of curvature K

() K =0 (18007)! K > 0 (2003)2 K < 0 (2006)
interaction null attractive repulsive
N
spectrum 0 E, 0 E, 0 E
math criticality bound states Hardy inequalities
analogy straight bent twisted

1 Laplace, Helmholtz ?

e
AL ATy

L iy i o N
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2D.K. 2003
[J. Geom. Phys. 45]

3D.K. 2006
[J. Ineq. Appl. 2006]
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Local versus global twisting

Hl(S)T)O — G—>I
S|—00

— —A% — Hp:=-0?—-0f in L*Rx (a1,a2))

2
— | Oess(—AD) = [E1,00) | with Ey ::( il )
as — aj

() — o0 | — G(s,t)~<6/(8)2t2 O)

|s|—o0 0 1

10"(s)| " 0s[6"(s)| "0
_ >
in  L*(R x (a1, a2),]0'(s)| [t ds dt)

Q/@ 1(led+m2 q
IR t] dt ' dt 2 i

— Oess(—AP) = [M1, ) with A1 := min 0(—Aga1’a2)

— —A% ~ Hy := — |t|_18t|t|8t

L cos

raise of dimension Ay ay = {(tsmgp

) : t € (a1,a2), ¢ € [O,Zw)}



Ruled strips with asymptotically diverging twisting

[D.K., Rafael Tiedra de Aldecoa Ann. Henri Poincaré 2018]
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Ruled strips with asymptotically diverging twisting
[D.K., Rafael Tiedra de Aldecoa Ann. Henri Poincaré 2018]

|6'(s)] —— o0
|s| =00

Theorem 1. [0 (—AP) = [\, 00)| A :=min a(—AlA;al’”)

tsin @

Ay an = {(tCOSSD) : t € (a1,a2), p € [O,Zw)}

Theorem 2. If ajas < 0 then

mino(—APR) < A (3 bound states)
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e New class of waveguide geometries: twisting diverging at infinity.

1. twisted tubes: both with and without essential spectra
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Open problems

i (non-standard) Weyl-type asymptotics ? cf. [Barseghyan, Khrabustovskyi 2018]
i existence/number/properties of discrete eigenvalues (eigenfunctions) ?
i nature of the essential spectrum ?  (embedded eigenvalues, Mourre theory, etc.)

i (reliable) numerics ?



	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

