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Abstract
Weanalyse amethod for the construction of the potential-energy function from themoments of the
ground-state density. The sum rule onwhich some expressions are based appear to bewrong, as well
as themoments and potential-energy functions derived for some illustrative examples.

Some time ago Lombard andYekken [1] (LY fromnowon) studied the possibility of constructing the potential-
energy function of a quantum-mechanical system from its discrete spectrum. The proposedmethod is based on
themoments of the ground-state density and themain equation stems froma suitable sum rule. The purpose of
this Comment is the analysis of the sum rule and some of the results that LY derived from it.

LY restricted their study to a nonrelativistic quantum-mechanical problem in two dimensionswith a
central-field potentialV(r) and chose the dimensionlessHamiltonian operator
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in polar coordinates (r,f), where ÿ= 2 andM= 1, the latter being the particlemass. It is worthmentioning that
there is a simple and rigorous way to derive dimensionless physical equations thatmake this process clearer [2].

Inwhat follows the eigenvectors of this operator are denoted n m,∣ ñ, where n= 1, 2,K andm= 0,± 1,± 2,
K are the radial and angular-momentumquantumnumbers, respectively.We find this choicemore convenient
than the notationm= |m|= 1, 2,K followed by LY. In the coordinate representation these bound states can be
written
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because the Schrödinger equation is separable.
IfA is a linear operator it is not difficult to prove that
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where [A,B]= AB− BA is thewell known quantum-mechanical commutator. For the particular case

A r e j k, 0, 1, , 0, 1, , 4j ik ( )= = ¼ =  ¼f

wehave n m A, 1, 0 0∣ ∣á ñ = for allm≠ k. On the other hand, it follows from the double commutator
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where the ráñ means that the integral in thematrix element is carried out only over the radial variable. The
resulting sum rule
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yields a nontrivial result only for k= 0
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Several results in LY’s paper appear to bewrong. First, the term− f2 is not expected in the double
commutator in LY’s equation (6). On assuming that this is a typo, the expectation value of LY’s equation (6)
reads m r e m2 1, 0 1, 0 2m im2 2 2 2 2∣ ∣á ñ =f-  r m1, 0 1, 2 0m2 2∣ ∣á  ñ =- for allm; therefore, it is not clear where
the right-hand side of LY’s equation (7) comes from. For this reason, onemay doubt about all the equations
stemming from the LY’s sum rule (7). The correct sum rule is given by present equations (7) or (8).

In thefirst illustrative example, LY derived the potential-energy function consistent with the ground state
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is in disagreement with LY’s potential (17) and their energyE1,0= 2a. The expectation value
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calculatedwith the function (9) does not agreewith the one in LY’s equation (18). In our opinion, LY’s potential-
energy function (21) is not consistent with their proposed bound state (20).

LY showed some results from an iterativemethod for the construction of the potential-energy function for
some illustrative examples. It is not clear to us if theywere obtained from the apparently wrong expressions just
discussed.
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