
In [1]:

The S_n operator in matrix form

In [2]:

[(-sqrt(cos(t)^2 + sin(t)^2),

  [(1, -(cos(t)*e^(I*p) + sqrt(cos(t)^2 + sin(t)^2)*e^(I*p))/sin(t))],

  1),

 (sqrt(cos(t)^2 + sin(t)^2),

  [(1, -(cos(t)*e^(I*p) - sqrt(cos(t)^2 + sin(t)^2)*e^(I*p))/sin(t))],

  1)]

-sqrt(cos(t)^2 + sin(t)^2)

show()

In [6]:

The spin DOWN eigenstate:

The spin UP eigenstate:

 Ŝn

var('t p')

Sn=matrix([[cos(t),sin(t)*exp(-I*p)],

         [sin(t)*exp(I*p),-cos(t)]])

print("The S_n operator in matrix form")

show(Sn)

Out[1]:

  ( cos t( )
e sin ti p( ) ( )

e sin t−i p( ) ( )
− cos t( )

)

Sn.eigenvectors_right()

Out[2]:

= −1

edown=matrix([[1],[-(cos(t)*e^(I*p) + sqrt(cos(t)^2 + 

sin(t)^2)*e^(I*p))/sin(t)]])

eup=matrix([[1],[ -(cos(t)*e^(I*p) - sqrt(cos(t)^2 + 

sin(t)^2)*e^(I*p))/sin(t)]])

print("The spin DOWN eigenstate:")

show(edown)

print("The spin UP eigenstate:")

show(eup)

Out[6]:

 ( 1

−  sin t( )
cos t e +  e( ) i p( ) cos t +sin t( )2 ( )2 i p( ) )

 ( 1

−  sin t( )
cos t e −  e( ) i p( ) cos t +sin t( )2 ( )2 i p( ) )

e(ip) ϕ



In [7]:

The spin DOWN eigenstate:

The spin UP eigenstate:

In [9]:

In [10]:

In [0]:

e ϕ

edown=matrix([[1],[-e^(I*p)*(cos(t) + 1)/sin(t)]])

eup=matrix([[1],[ -e^(I*p)*(cos(t) - 1)/sin(t)]])

print("The spin DOWN eigenstate:")

show(edown)

print("The spin UP eigenstate:")

show(eup)

Out[7]:

 ( 1

−  sin t( )
cos t +1 e( ( ) ) i p( ) )

 ( 1

−  

sin t( )
cos t −1 e( ( ) ) i p( ) )

S  e  n ↑ =
?

1e  ↑

show(Sn*eup == eup) #true or false?

Out[9]: True

S  e  n ↓ =? −1e  ↓

show(Sn*edown == -1*edown)

Out[10]: True


