Quantum Systems Reference Sheet

Instructor’s guide

Student handout

1 1-D Particle-in-a-Box

Hamiltonian:
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Eigenvalue Equations:
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2 Particle-on-a-Ring
Hamiltonian:
~ h? 0?
~ 2009
Eigenstates:
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Eigenvalue Equations:
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3 2-D Particle-in-a-Box

. h2 82 82
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Hamiltonian:

Eigenstates:

Eigenvalue Equations:
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4 Particle-on-a-Sphere

Hamiltonian:
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Eigenstates:

Eigenvalue Equations:

2

~ h

H |tm) = T 00+ 1) |m)
L2 [tm) = h20(0 + 1) |0m)
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5 Hydrogen Atom

Hamiltonian:
2 2
i = _%VQ - k% (26)
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e [E (r E> N sin@%(SHle%) * Sin2987¢21 o (27)
Eigenstates:
[ntm) = Rne(r) Y;"(0, ) (28)
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n=1{1,2,3,...} (31)
¢={0,1,2,...,n—1} (32)
m=4{—(...,0,...,0} (33)
Eigenvalue Equations:
~ 1( Ze*\? w1
H|nfm) = —3 (4%0) =) |ném) (34)
1
= —13.6eV — |nfm) (35)
L? |ntm) = K2 0(¢ + 1) |nfm) (36)
L. |ntm) = hm |nfm) (37)
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