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A trial wave-function for the ground state of two-electron

atoms is presented with a pedagogical purpose.

Uma fungdo de onda tentativa para o estado fundamental de

dtomos com dois elétrons ¢ apresentada com objetivos pedagdgicos.

In a recent article a trial wave function for the ground

state of two-electron atoms was presented with a pedagogical purpose’

Such simple two-parameter trial wave function was proposed on physi-

cal grounds and has the following form (in a.u.)

Ulpy,rp) =N exp(-a(sr> + r<)) i 1 #r (1)
For the special case when r; = »,

Viry,ry) = 8 exp[-a(s+1) (r; + r,)/2] (2)
where o and s are variational parameters and

r = max (ry,7,) ; r =min (ry,1,)
The numerical results for the first four members of the helium iso-
electronic sequence yield very good results with an evaluation pro-

cedure almost as simple as that corresponding to a one-parameter va-
riational calculation.The authors remark that the chosen wave function
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preserves the symmetry between the coordinates r, and r, of the two
electrons. In this note we want to discuss this point more thorough-
1y because it is very interesting with regard to the indistinguishi-
bility principle of identical particles and may be useful in the

courses in quantum mechanics.

The authors compare the wave function (1) with the Hylle-

raas-like function
w(rlyrz) =M eXP[fa'(rl+r2)] (1 + elrl‘rzl) (3)

and note that (1) may be looked upon as a generalization of (3). But
it is useful to compare the wave function (1) with Eckart's wave
function?

Wrgor,) = P{eXP[‘y(Brﬁ'rz)] + exp[:'y(Brz +r1)]} (&)

which is based on the same physical grounds as those given by Sri-
vastava and Bhaduril. The wave function (4) may be written asa func-

tion of coordinates ry and r,

1{)(r>,r<) = P{exp['y(8r> + r<)] +ele[;'Y(Br< +P>)]} (5)

We can see that the.wave function {5) is a generalization
of the wave function {1). Furthermore (5) preserves not only thesym-
metry between the coordinates p, and p, of the two electrons but
also between the coordinates r, and r, s while the wave function (1)
does not preserve the latter. From the point of view of the indis-
tinguishibility principle of identical particles®’* the following

equality must be satisfied for fermions

vl ng,) = -ulg,.8) (6)

where ¢, and g, represent the set of three coordinates and the spin
projection of each particle. For the particular case of the ground
state of two-electron atoms, taking a spin~independent Hamiltonian,

Eq.(6) is reduced to

w(nl,nz) = w(nz,nl) (D
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where n; and n, represent the set of three coordinates.Then for eve-
ry set of coordinates, Eq. {7) must be satisfied, and so the wave
function (5) is strictly related to the indistinguishibility princi-

ple, whereas the wave function (1) is not,
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