Postulates of Quantum Mechanics

Wavefunction Postulates (Schrödinger)

A.
The dynamical state of a system of n particles is completely defined by a wavefunction.
(All that is possible to be known about a system is contained in the wavefunction)

(r1,r2,...,rn;t) = (r;t).

B.
The wavefunction evolves in time and space according to the time dependent Schrödinger equation.

H (r;t) = i  EQ \o(h,∕ )  eq \f(∂Y(r;t),∂t)  

for time independent problems this reduces to  (r;t) = (r) e EQ \s(–i2πnt, )   where  = E/h

H (r) = E (r) 

Operator Postulates (Born)
A.
The probability of finding a particle in the volume element d is
(the square of the wavefunction is a probability distribution)

*(r;t) (r;t) d 

B.
For every observable property of the system, their corresponds a linear (energy is additive) Hermitian (eigen values are real) operator

O
C.
When a system is in a definite eigen state the results of a single measurement of a physical observable associated with an operator O is given by its eigen value on
O n = on n
D.
The average value of a large number of observations of a given state (r;t) is given by the expectation value (average value) of the operator.

<O> =  EQ \i(-∞,+∞, Y*(r;t) O Y(r;t) dt ) = < (r;t) | O | (r;t) >

III. Spin Postulates (Dirac and Pauli)
   A. Electrons posses an internal degree of freedom with properties analogous to angular momentum, which assumes only two values +  EQ \f(1,2)   EQ \o(h,∕ ) or –  EQ \f(1,2) . EQ \o(h,∕ )
   B. Systems made up of many electrons are represented by a wavefunction which is antisymmetric to the interchange of electron coordinates.

(r1,r2,...,rn;t) = – (r2,r1,...,rn;t)

