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Hydrogen'atom'
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Classical*equaFons*of*moFon*for*hydrogenNlike*systems*:*Hamiltonian*form*
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(out'of'plane)'

These'lie'in'the'same''

plane'as'''''''and'

Classical*equaFons*of*moFon*for*hydrogenNlike*systems*:*Hamiltonian*form*
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BACHCAB'rule:'
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the'unit'vector'of''
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The'Runge'–'Lenz'vector'
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Classical*equaFons*of*moFon*for*hydrogenNlike*systems*:*Hamiltonian*form*
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One'final'calculaKon:'

Classical*equaFons*of*moFon*for*hydrogenNlike*systems*:*Hamiltonian*form*
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Electron*–*nucleus*system*completely*described*
by*constants*of*moFon*up*to*choice*of*iniFal*
Fme.*
All'orbits'are'ellipses'for'E'<'0'(like'planets)'

These'correspond'to'the'bound'states'of'atoms'and'

molecules'that'produce'sharp'emission'or'

absorpKon'lines'

''

All'orbit'are'hyperbolas'for'E'>'0'

These'correspond'to'the'states'produced'in'the'

photoelectric'effect'and'the'ionizaKon'of'gases'by'

ultraviolet'radiaKon,'as'discussed'by'Einstein,'and'in'

Rutherford’s'sca[ering'experiment.'
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