The Energy Levelsof a Rotating Particle
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The Emission Spectrum of Hydrogen Atoms
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1885:

hv = E; - E,
m{: Rydberg constant R, = 109,677 cm; n =3, 4,...
Mﬁﬁﬁ%ﬁ Ingeneral: n; =1, 2,...; n, =n;+1, n+2,...
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What arethe Energy Levelsof a
Hydrogen Atom? Schrodinger can help!
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Nuclear atomic mode!;
nuclear charge +Ze,
vacuum permittivity € ectronic charge -e

Coulomb: 1736-1806
Boundary condition: = can be solved analytically:
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Quantum M echanics explainsBalmer'’s
Experimental Observations
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2. «—All energies are negative (Coulomb attraction)
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The Resulting Quantum Number s Define
the Atomic Orbitals

1.) n = Principal quantum number =1, 2, 3,...0 :
 the only determinant of the energy of hydrogen-like atoms
« definesthe “size” of the orbital ~ heR,Z°

«K,L,M,N,... shels E, = o

2.) | = Angular momentum quantum number =0, 1, 2,..., n-1:
 n different values

 definesthe “ shape” of the orbital

*s, D, d,f,... subshéells, orbitals, electrons

l"f'_“" T

3.) m, = Magnetic quantum number =1, |-1,1-2,..., -I

* 2I+1 different values e o

« definesthe “orientation” of the orbital — M\“% P . wae
P | Py e Ny

4.) mg = Spin magnetic quantum number = +1/2, -1/2 |
* electron spins clockwise (+1/2, a) or counter clockwise (-1/2, B) |



