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Section 4 - Elements of Quantum  Mechanics
4.4 Formulation of Schrödinger's Equation
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Section 4
Elements of Quantum Mechanics

• 4.1 Classical Systems
» Particles
» Propagating Waves
» Standing Waves
» Chromatography

• 4.2 Strange Experimental Results => The Advent of Quantum Mechanics
» Black Body Radiation => light emission is quantized
» Discrete Optical Spectra => light emission/absorption quantized – Bohr Atom
» Photoelectric Effect => light is described by particles
» Particle-Wave Duality

• 4.3 Why do we need quantum mechanics?

• 4.4 Formulation of Schrödinger's Eq.

http://en.wikipedia.org/wiki/Prism_%28optics%29

 

λ1 = L /2

 

λ2 = L

 

L

O
ne

 V
id

eo
 

S
eg

m
en

t
O

ne
 V

id
eo

 
S

eg
m

en
t

O
ne

 V
id

eo
 

Se
gm

en
t

O
ne

 V
id

eo
 

Se
gm

en
t

)/2 (because           
) (because    /   

/

λπ
λλ

==
==

=

kk
fch

chfp



status



Klimeck – Solid State Devices
3

2 2
0 0      ( / 2 )E m c V p m− = +

2 2
0      ( / 2 )V k mω = + hf =

2 4 2 2 2 2 2 2 4
0 0 01 / 2 ...E m c p c m c p c m c = + ≈ + + 

2 2
0    ( / 2 )k m Vω = + 

Schrödinger's Equation for electrons
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))(exp(),( kxtiAtx −−=Ψ ω

2 2
0    ( / 2 )k m Vω = + 

2 2 2/    and  /d dt i d dx kωΨ = − Ψ Ψ = − Ψ

2 2
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d di V
dt m dx

 Ψ Ψ
= − + Ψ 
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Schrödinger's Equation (continued)
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