
1D TDSE & TISE; Operators; 1D Potential Well 

- 1 - 

 
Basic Relations: 
 
Relativistic Energy/Momentum: 
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Non-relativistic: 
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Constructive interference in diffraction if: 
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The Heisenberg uncertainty principle reads: 
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The Schrödinger Equation: 
 
The time dependant Schrödinger equation reads: 
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Suppose a solution is of the separable form: 
 
 )()(),( tTxtx ψ=Ψ  
 
Then: 

 
2

2

2

2

dx
d

T
x

ψ
=

∂
Ψ∂

 
dt
dT

t
ψ=

∂
Ψ∂

 

 
Hence, the TDSE becomes: 
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Dividing by :Tψ=Ψ  
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Which is only true if both sides are equal to a constant, E: 
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The “time equation” can be solved for T: 
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And the “space equation” becomes the time independent Schrödinger equation: 
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And (notation) using operators this compresses to: 
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 ψψ EH =ˆ  
 
Where: 

 

xx
x

ip

xV
m

p
H

x

x

=
∂
∂

−=

+=

ˆ

ˆ

)ˆ(
2
ˆˆ

2

h   

)ˆ(ˆˆ
2
ˆˆ

2

xVTH
m

p
T x

+=∴

=
 

 
Now, expectation values can be computed: 
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Where *Ψ is the complex conjugate ofΨ , which is usually a complex function. 
Hence the uncertainties can be found: 
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Commutivity: 
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1D Potential Wells: 
 

V = 0 – in some cases, depends upon initial conditions. 
 
Hence, TISE becomes: 
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With: 
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The solutions to the TISE ψψ EH =ˆ give eigenfunctions & eigenvalues: 
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