
Exploring*Quantum*Physics*
Coursera,*Autumn*2013******Instructors:*Charles*W.*Clark*and*Victor*Galitski*

Solving*the*Schrödinger*EquaIon*
Part*V.*Use*of*Special*FuncIons*



Solving(the(Schrödinger(Equa4on(

http://dlmf.nist.gov 

Primary(reference(for:(
•  Defini4ons(
•  Func4on(proper4es(
•  Graphics(
•  TeX(encoding(
•  MathML(encoding(
•  Seman4c(search(

Free*access*worldwide*



Solving(the(Schrödinger(Equa4on(



Solving(the(Schrödinger(Equa4on(
W
ik
im

ed
ia
(P
ub

lic
(D
om

ai
n(
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1887K1961(

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

Who*was*first*to*solve*the*Schrödinger*
equaIon*using*special*funcIons?*

Schrödinger’s(first(papers(on(wave(mechanics(used(special(
func4ons(to(solve(the(equa4ons(for(the(harmonic(oscillator(
and(hydrogen(atom.(
(
He(mapped(those(equa4ons(onto(standard(exis4ng,(wellK
studied(equa4ons(of(mathema4cal(physics.(
(
We(shall(take(the(same(approach(here.(
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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.((



Solving(the(Schrödinger(Equa4on(
W
ik
im

ed
ia
(P
ub

lic
(D
om

ai
n(

Erwin(Schrödinger(
1887K1961(

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

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(
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oscillatory* divergent*
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Simulate*general*V(x)*by*constant*segments*
Solve*exactly*segmentSbySsegment((

An*example*that*you*see*every*day(

Air( Glass(

light(
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