Quantum Mechanics Lecture Notes 6 February 2007

Review of Some Definitions
A = operator
w = state function

(A)= Tz//*(x,t)Az//(x,t)dt _ <1//‘Al//> = eigenvalue

if A is a physical operator then A must be a real number.

Hermitian Adjoint

Definition of Hermitian Adjoint
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Definition:

A is a Hermitian operator (self-adjoint) if and only if A= A",

~

A=a

(v |ay,) = (ay,
Af=a*
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Now some proofs:

If A=A’ and B=B'
.

AB=(AB) =B'A

Dr. Shen gave us some time in class to prove that

From the definition of a Hermitian operator:

(w,| b, )= <w. ‘(—ihgjl//n> - iwﬁ(—ihgjwndx
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Free Particle Hamiltonian

A2
=L
2m

(pp) = pp +V « if Potential is a real number

+V

.. the Hamiltonian is a Hermitian operator

=] fue v = fulav*ox=(avly) =(vlav)=(A

For operator — eigenvalue equation — prove that wavefunctions are
orthogonal (perpendicular)

Ay, =ay,
Prove that (y, |w,) =0 when n #|

-a v,

(A)=(w,|Ay,)=(y,

Vo) =a, (v,
=3

ay,) =a,(v.lv,) =2,
H_/

=1
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It IA—Iomework: 5.12,5.13, 6.19 and
IfCy=y>*
is C Hermitian?
Find C=C'
C) :jw*(él//)dx :jw*w*dx =7



