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Effective-mass (EM) eigenvalue equation
(in one dimension)

Local potential strength

EM Kinetic-energy operator (KO)

and do not commute

An ambiguity arises in the representation of



Some forms of Contexts & Refs.

Space-Charge effects on electron
tunneling in semimetal & semiconductor 
junctions [ Phys. Rev. 152 (1966) 683] 

Transport in graded mixed semiconductor
[Phys. Rev. 177 (1969) 1179]

Interface connection rules for wave
functions at an abrupt heterojunction
between two different semiconductors
[Phys. Rev. B27 (1983) 3579]  



General two-parametric representation of KO
[ Phys. Rev. B27(1983) 7547 ]



Final form of EM Schroedinger equation
In the atomic units defined by 



Supersymmetric approach



Intertwining relations



Representation of ladder operators
First order representation is not unique
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Final form of EM partner potentials

Zero-mode states



• We now allow the superpotential to be complex
• Consequently, all the operation of

hermitian-conjugation will be replaced by
transposition



• Our strategy is to force one partner potential to be 
strictly real, while other will remain complex.

Solutions :





Mapping to constant-mass problem



For example, choose the following mass function
and the superpotential



Corresponding constant-mass equation



Target potential :

Property :
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