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Eugene'Paul'Wigner'

1902=1995'

1963'Nobel'Prize'in'Physics'

“for'his'contribuGons'to'the'theory'of'

the'atomic'nucleus'and'the'

elementary'parGcles,'parGcularly'

through'the'discovery'and'applicaGon'

of'fundamental'symmetry'principles”.'

Angular'momentum'

'

Now'we'show'how'the'angular'momentum'

operator'contributes'to'the'kineGc'energy'

operator'

'

Again,'this'is'a'fundamental'and'important'

derivaGon.''You'need'to'work'through'it'

yourself.''I'will'show'you'the'steps.'''

'

When'you'have'completed'this'derivaGon'you'

will'have'done'something'foundaGonal'that'will'

give'you'much'insight'into'physics.''
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where'

The'boxed'idenGGes'all'

follow'directly'from'

the'first.''You'will'use'

them'your'own'way'to'

get'the'main'result'of'

this'part.'
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Now'we'show'the'relaGonship'of'''''''''''to'the'kineGc'energy'operator.''

further'reduce'using'
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Now'we'show'the'relaGonship'of'''''''''''to'the'kineGc'energy'operator.''
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Thus'the'Hamiltonian'for'a'parGcle'in'a'potenGal''''''''''''''''''''''''''is''

Notes:''

•  We'didn’t'“transform'to'spherical'coordinates”.'This'is'how'the'angular'

momentum'enters'the'Hamiltonian.'

•  AnyGme'you'have'an'equaGon'with'a'Laplacian,'you'have'something'like'

angular'momentum'–'electrodynamics,'acousGcs,'fluid'mechanics,'etc.'

•  Angular'momentum'is'more'powerful'than'gravity!'Than'electricity!''It'looks'

like'an'inverse=cube'vs.'inverse'square'force'

•  Can'generalize'to'N'dimensions'(hyperspherical'coordinates)'


