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Erwin(Schrödinger(
1887K1961(

1933(Nobel(Prize(in(Physics(
"for(the(discovery(of(new(
produc4ve(forms(of(atomic(
theory".(

Three(oneKdimensional(examples(

These(map(on(to(exponen4al,(Airy(and((
parabolic(cylinder(func4ons(respec4vely(
and(illustrate(general(principles(that(are(
important(in(the(numerical(solu4on(of(
oneKdimensional(Schrödinger(equa4ons.((
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Need(solu4ons(for,all,E(so(that(we(can(find(those(
that(will(sa4sfy(par4cular(boundary(equa4ons.(
((

Transform(the(Schrödinger(equa4on(into(the(
standard(form((

that(defines(the(exponen4al(func4on(



Solving(the(Schrödinger(Equa4on(

Wronskian**W[f,g]*=*fg’Sgf’*

divergent*
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Pair(of(universal(solu4ons:(Airy(func4ons(

Both(oscillatory(for(ρ(<(0(

Ai:(quantum(bouncing(ball(
Bi:(scanning(tunneling(microscope(

http://dlmf.nist.gov/9.3#F1 
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“Realization of a gravity-resonance-spectroscopy 
technique,” T. Jenke, et al. , Nature Physics 7, 468 (2011)  
(

The quantum-mechanical bouncing ball 

Measurement of energy levels of a 
neutron bouncing off a mirror in 
the Earth’s gravitational field(

Mirror*

n*

x 

V(x) = Mgx 



Solving(the(Schrödinger(Equa4on(

Energy levels of a neutron 
bouncing off a mirror in the Earth’s 
gravitational field(

g(=(accelera4on(due(to(Earth’s(gravity(≈(9.8(m(sK2((
M(=(mass(of(neutron(=(1.67(x(10K27(kg(

=(0(for(x = 0((,(the(surface(of(the(mirror((
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V(x) = Mgx must(have(units(of(energy(
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Energy levels of a neutron 
bouncing off a mirror in the Earth’s 
gravitational field(

g(=(accelera4on(due(to(Earth’s(gravity(≈(9.8(m(sK2((
M(=(mass(of(neutron(=(1.67(x(10K27(kg(

=(0(for(x = 0((,(the(surface(of(the(mirror((

Mirror*

n*

x 

V(x) = Mgx must(have(units(of(energy(
=(0(describes(the(“classical(turning(point”,(i.e.(
the(place(where(the(velocity(changes(sign.(
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Mirror*

n*

x 

V(x) = Mgx 

http://dlmf.nist.gov/9.3#F1 

is(the(relevant(solu4on.(
We(posi4on(the(mirror(at(its(nodes(
to(generate(all(of(the(eigenfunc4ons.(
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Two(solu4ons:(the(parabolic((cylinder(
func4ons(((((((((((((and(((((((((((((((.((Both(
of(these(diverge(unless(n(=(integer.(((((


