
Chapter 2.Chapter 2.  Review of Quantum MechanicsReview of Quantum Mechanics

Assume that there is a quantum mechanical state.Assume that there is a quantum mechanical state.    Then, there is aThen, there is a
unique unique ket         ket         or equivalently a braor equivalently a bra

There is an infinite number ofThere is an infinite number of  ways to create a quantum mechanical state.ways to create a quantum mechanical state.

For two quantum mechanical statesFor two quantum mechanical states andand

corresponds to another quantum mechanical state.corresponds to another quantum mechanical state.

InnerInner  product:product: - complex number,- complex number,

Outer product:Outer product: - operator,- operator,



Any operator can be made Any operator can be made Hermitian Hermitian by adding its by adding its Hermitian Hermitian conjugateconjugate

For any For any Hermitian Hermitian operatoroperator

is an unitary operator.is an unitary operator.

Position and momentum operators are Position and momentum operators are Hermitian Hermitian and satisfy the followingand satisfy the following
fundamental relation:fundamental relation:

From the above From the above commutator commutator identity, one can show thatidentity, one can show that

oror

Quantum mechanical operationQuantum mechanical operation
Mathematical operationMathematical operation



Commutator Commutator relations define properties of operators and it isrelations define properties of operators and it is
important to understand simple algebraimportant to understand simple algebra  involving involving commutatorscommutators

BCH identity:BCH identity:



Dimension can be extended by Dimension can be extended by direct productdirect product - juxtaposition of all - juxtaposition of all
the degrees of freedomthe degrees of freedom

Direct productDirect product  is well defined between any well-definedis well defined between any well-defined
independent degrees of freedom. Examples areindependent degrees of freedom. Examples are  all theall the
cartesian cartesian coordinates of different atoms.coordinates of different atoms.

SchrodingerSchrodinger’’s s equation inequation in  Dirac Dirac notationnotation


