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Solving(the(Schrödinger(Equa4on(
StaHonary*States*–*a*ConstrucHve*Approach*

We(concluded(last(4me(with(a(construc4on(of(E"and"V(for(one(of(the(most(
widely<used(func4ons(in(quantum(mechanics.(

You(saw(the(one<dimensional(version(of(this(in(Victor’s(lectures(on(the(
harmonic(oscillator(last(week.((Here(is(the(nota4on(I(prefer:(

Since(d"appears(in(the(exponent,(it(must(have(the(dimensions(of(length,([L].((
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1998(Nobel(Prize(in(Chemistry(
("for(his(development(of(
computa4onal(methods(in(
quantum(chemistry“.(

The*Gaussian*Workhorse*

It(seems(likely(that(more(work(using(quantum(mechanics(is(
done(by(chemists(rather(than(physicists!(
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The*Gaussian*Workhorse*

The(most<cited(
paper(in(physics!(



Solving(the(Schrödinger(Equa4on(
The*Gaussian*Workhorse:*the*VariaHonal*Theorem*

For(any(Hamiltonian((((((((and(for(any(func4on((((((((for(which(
((((((((((((((((((((((((((((((((((,(we(have(

Thus(we(can(use(convenient(sets(of(“trial(func4ons”(to((
es4mate(the(ground<state(energy(of(a(system.((
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For(any(Hamiltonian((((((((and(for(any(func4on((((((((for(which(
((((((((((((((((((((((((((((((((((,(we(have(
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Walter(Kohn(
1923<(

1998(Nobel(Prize(in(Chemistry(
("for(his(development(of(the(
density<func4onal(theory“.(

Why*this*is*important*

Electrons(are(the(glue(that(holds(materials(together.(
(
To(find(the(equilibrium(posi4ons(of(nuclei(in(molecules(
or(solids,(you(minimize(the(total(energy(of(the(system.((
For(many(cases(of(prac4cal(interest,(this(can(be(done(by(
solving(the(Schrödinger(equa4on(for(E0(at(fixed(values(
of(nuclear(coordinates,((then(vary(those(coordinates(to(
minimize(E0((Born<Oppenheimer(approxima4on).(
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The*Gaussian*Workhorse*

Gaussian(orbitals(are(extremely(convenient(in(large<
scale(calcula4ons:(
(
Simplify(mul4<center(integrals(
Compact,(computa4onally(efficient(
(
(


