
Open Problem:

To derive the eigenvalues and the eigenfunctions of the time-independent

(at least one-dimensional) space-fractional Schrödinger equation of the

order α, 1 < α < 2 in the form(
(−∆)α/2 + V (x)

)
φ(x) = λφ(x), x ∈ IR, 1 < α < 2

with the quantum Riesz fractional derivative

(−∆)α/2φ(x) := (F−1 {|κ|α(Fφ)(κ)})(x)

in the case of the in�nite potential well

V (x) =

{
0, |x | < L,

∞, |x | ≥ L.
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Conjecture:

The eigenfunctions of the space-fractional Schrödinger equation in the case

of the in�nite potential well (or the eigenfunctions of the fractional

Laplacian on a �nite interval) cannot be expressed in terms of the known

elementary and special functions and should be treated as new special

functions.
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