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Abstract. A recent article (Villaroel D 1998 Eur. J. Phys. 19 85-92) discussed the solution
of the Dirac equation for the potential §(r — R) in momentum space by direct analogy with the
non-relativistic case. Here | point out that this procedure is incorrect and that a careful analysis
of the boundary conditions at r = R is required even in momentum space.

In a recent paper, Villaroel [1] studied thehe delta-shell should be regarded as the limit
discrete spectrum of the Dirac equation for thef an electrostatic-like sharply peaked poten-
electrostatic-like delta-shell potentil(r) = tial provided that the right boundary condi-
v8(r — R) with R > 0. He found an tions atr = R are established [2]. How-
electronic spectrum which is different tcever, the results of [1] were obtained with the
previous results [2] and claimed that the lattexrong boundary conditions, in the sense that
are incorrect. Furthermore, he stated that thieose boundary conditions do not represent
correct boundary condition at = R is a any physically reasonable potential.

rather delicate issuésic) but in the abstract it Itis well known that the formal solution of

is established thato explicit analysis of the the Dirac equation in momentum space relies
boundary condition for the wavefunction ion the following definition [5]:

necessary at = R (sic) because calculations ...

are carried out in momentum space. Th 8(r — R) (r) dr

purpose of this comment is to point out that (iy g

previous results [2] are correct because correct

boundary conditions were considered, and (i) = Z[y/(R 4 €) + ¥(R — €)] (1)
a careful analysis at= R is required even in 2
momentum space. wheree is a small positive quantity. Note

Almost two decades ago, Sutherland arnflat the product of the-function and the
Mattis [3] pointed out that the relativisticdiscontinuous functiony () is not well-
s-function potential presents some ambiguiefined in the strict distribution theory
ties, since potentials of different shapes agense. Clearly, similar problems arise when
proaching thes-function limit yield different passing to momentum space since the Fourier
values of the wavefunction at the interactiotransform of the produdi(x — R)6(r — R)
point. This ambiguity was circumvented morgs ill-defined, # being the Heaviside step
than a decade ago by McKellar and Stephefunction. Equation (1) provides ambiguous
son [4]. The same arguments become valid f@sults from a physical point of view [4]. Once
the case of the delta-shell potential [2] sincggain, we stress that the correct boundary
the terms related to the eigenvalues of the openditions were given in [4] in the one-
eratorJ (which are absent in one dimensionfiimensional case and in [2] in the case of the
are non-singular at = R > 0. Therefore, delta-shell potential.
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