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Introduction

SUPERSYMETRY in quantum mechanics with two Hermitian point interactions (at x = 0 and x = l) is allowed only for two special classes of models [1]. Are the
systems with two PT -symmetric point interactions compatible with supersymmetry? What are the appropriate classes of boundary conditions? Are all energy

levels real? Is it possible to construct positive metric operator Θ?

PT -symmetric point interactions and SUSY

• General PT -symmetric point interactions are characterized by boundary
conditions [2](
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• Requirement of SUSY restricts the ranges of parameters b, c, θ, φ

• The only possible boundary conditions are given by matrices B±
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• Special structure of B±
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, β3 := −i tanϕ, ~β 2 = 1, β1,2 ∈ R, β3 ∈ iR
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• Supercharges Qa,b

{Qa, Qb} = Hδab , Qa = i
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Ga = ~γa. ~P , ~γa.~β = 0, ~γa.~γb = δab , a, b ∈ {1, 2}
P1 := P , P2 := Q, P3 := R,

(Rψ)(x) := (ϑ(x)− ϑ(−x))ψ(x), Q := −iRP
ϑ is a Heaviside step function

Two classes of models

Model of the type (+ +)

• Both interactions characterized by B+ matrix

• Eigenvalues and eigenfunctions
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• Supersymmetry is unbroken

• Metric operator

Θ = I − β3
β1 + iβ2

P+P + β3
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P−P

P± are projectors

(P±ψ)(x) = ϑ(±x)ψ(x)
(P±)2 = P± = (P±)∗, P+P− = P−P+ = 0

METRIC operator Θ is bounded, positive and requirement ΘH = H∗Θ is
fulfilled for all functions from the Dom(H) for both classes of models.

The systems with two PT -symmetric point interactions and supersymmetry
are therefore quasi-Hermitian.

Model of the type (+ -)

• Interactions characterized by B+ at x = 0 and by B− at x = l

• Eigenvalues and eigenfunctions
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• Supersymmetry is broken

• Metric operator
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O1,2 are projectors

O1e2k = 0, O1e2k−1 = e2k−1, O2f2k = 0, O2f2k−1 = f2k−1
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