§ Pauli Spinors

4.1
1.

Prove that the Pauli matrices o; > j=1 > 2> 3 > satisfy the relation

3
0,0 = Izgjkmam +0;1
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0,0, =io,,0,0,=l0,,0,0,=i0, * 0. =0, =0; =1

Prove that o,0,0, =il

Prove that every matrix M of order 2 can be put into the form M =a,l +a-c
where a=(a,a,,8,),0=(0,,0,,0;)

) |
For M :(j dj + then ao=%(a+d),a3=%(a—d),a1=%(b+c),a2:%(b—c)

4.2 Letus write |+> =(1,0), |—> =(0,2) for the orthonormal spinors which can serve as

a basis of the space of spinors ©

1.

Show that |+) and |-) are eigenvectors of the Pauli matrix o, and calculate its
elgenvectors °
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Calculate the eigenvalues and the normed eigenspinors of o, and o, in the basis
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a-1 [0 Y[y d eigenvectoris —=(+)+|-))
= 1 0 y = X normed €1genvector 1S \/E

A=-1 > normed eigenvector is % (+)--)
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4.3 Consider a unitary vector u of which the components in spherical coordinates

0,9 are U, =sin@cosp,u, =singdsing,u, =coso
Let S,,S,,S, be the operators the matrices of which are the Pauli matrices in the

basis {|+).|-)}

1. Write S, for the operator S, =u-S =u,S, +u,S, +Uu,S, - Calculate the

matrix o, of the operator S, in the basis {|+),|-)}
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o, =singcos ¢ +sin@sing| | +cos 6 =
10 i 0 0 -1) |singe” cosd

2. Calculate the eigenvalues and eigrnvectors of the matrix o,
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4.4
Prove the formula (o«A)(c+B) = AsB +ioc+(AxB)

Where A=—i[ 0| B=[7 °
CIrc A= |0’_OG

4.5
The two-components Pauli spinors y and 7 satisfy the equations



o*Py +2imn =0,0+Pn—iEy =0

Show that these spinors also satisfy the classcal Schrodinger equation ©



