2F4Y: Molecular Structure and Energy Levels
Formula Sheet

Topic 1: Quantum Mechanics

Principles
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Y = wavefunction
|p|* = probability = ¢ x
Y * = complex congugate (same as P but i - —i)

1) must be finite, continuous and single valued

Particle in a One Dimensional Box
Y = d coskx + d,sinkx
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Y= (Z) sin (T) For particle in 1D Box square,and integrate between fractional values of L

. X 1 .
Note: [ sin®ax = - — —sin2ax

Therefore as an example probability between a third and two thirds of box =
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Average Position = ["x . sin® —dx

n2?m?h?

2mlL2

Energy of a level E =
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Where n; = HOMO and n, = LUMO




Quantum Tunnelling
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Region | : ¢ = Aetkx 4 Be—ikx k (2;7;5)
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Region Il : ¢;; = Ce®u* + De~ku* ki (Zm(th E))

Region Ill : ) = Eetk*
A+B=C+Datx=0andx =L (Boundary conditions)

Cekul 4 De~kul = EetkL
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Scanning Tunnelling Microscopy
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Energy Levels of the Simple Harmonic Operator

By == E, = (v+1) hw,
Variance
L3 L2
(Ax)? = 0% = (x?) — (x)? () =5-53
Therefore
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3 =1 (33~ 73)
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