
Basics of QM
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Quantum Mechanics
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The Schrödinger equation(s)

  
ih

∂Ψ
∂t

= HopΨ -  Most general, time dependent

  Ψ( q , t )= e
− iHopt /h

Ψ(0) = (1 − Hopt + ...)Ψ(q, 0)  - Formal solution for time 

   independent Hamiltonians

For special class of wavefunctions, which are termed the eigenfunctions

Hopψn = Enψn  - Time independent

This set of functions have the following properties:

dq∫ ψ n
*ψm = δn,m = 1if m = n, 0 if m ≠ n  - orthonormal



Dirac invented notation for this integral: ψ n ψm = δn,m

Then a special solution to the td Schrödinger equation is

  Ψn( t )= e− iEn t /hψ n.

The general solution is

  
Ψ( t )= Cn

n
∑ e−iEn t/ hψn , where the expansion coefficients are given by

Cn = ψn Ψ(0)

Matrix elements and Expectation values:

 Hermitian operator Aop: 

Am,n = ψ m Aopψ n = dq∫ (ψ m ) * Aopψ n

= Aopψm ψn = dq∫ (Aop
+ ψ m ) *ψ n

= dq∫ (Aopψ m ) *ψ n = [ dq∫ (Aopψm )(ψ n )*]*

But Aopψ m ψ n = ψ n Aopψ m
*
, s o

Am,n = (An,m ) *


