Example of Application of Variational Principle

The steps in applying the variational method to a problem are:

1. Select a trial function, ψ_{trial}(x; α), a function of the variables (x) and the parameter (α) 2. Evaluate <E(α)>_{trial}

3. Find the optimum values of the parameters:

4. Find the value <E(α_{opt})> 5. Either "rest assured" that <E(α_{opt})> ≥ E_0 if you don’t know E_0 (usual situation) or demonstrate <E(α_{opt})> ≥ E_0 for sample examples where we have applied a variational treatment to a problem where we have already been able to solve exactly for ψ_0 and E_0

PAGE 1

Worked Example In Atomic Units (see pp. 4-6 for example retaining MKS)

_______________________________________________________ Evaluating Hψ_{trial}

_______________________________________________________

Substituting H ψ_{trial} into <E(α)>

PAGE 2

_______________________________________________________ Evaluating dE(α)/ dα, and finding α_{optimum}

_______________________________________________________ Evaluating E(α_{optimum})

PAGE 3

Worked Example In MKS units

Evaluating Hψ_{trial}

_______________________________________________________

PAGE 4

Substituting H ψ_{trial} into <E(α)>

_______________________________________________________ Evaluating dE(α)/ dα , and finding α_{optimum}

PAGE 5

_______________________________________________________

Evaluating E(α_{optimum})

PAGE 6