Quantum mechanics. Department of Physics, 6" semester.

Lesson A23. Mathematical tools of quantum mechanics: Operator function
(continuation). Matrix-operators in space E,. Properties of Pauli matrices.

1. Check hometask.
Tasks 1-2. Calculate eigenfunctions and eigenvalues of operators

2
—ii, —d—z, OS(DSZ%'

2. Operator function.

Task 3. Prove formula: if [A, Ié] —ia, then e =e?e®e? (EK HI. 1 No 3)

3. Space E . Matrix-operators.
3.1. Unit matrix o;

*

3.2. Hermitian conjugated matrix (L"), = L.

3.3. Hermitian matrix L, = L]:i

| DetU,, |=1.

3.4. Unitary matrix ZUIKU O » ZUK.U O

i=1
4. Pauli matrices in space E,.

~ ~ ~ N O 1 A 0 _i A 1 O
:(Gxagy,o'z),dx= y O, = . 1 O, = .
1 0 Y lio0 0 -1
2

Task 4. Prove Hermitean character and unitary property of matrices & ;- Calculate G i

Qs

Task 5. Find commutators [&j ,&k] and anti-commutators [&j ,6',(]
—2B . .
Task 6. Find eigenfunctions and eigenvalues 6j :

Task 7. Find an explicit form of operators e’ What is the matrix meaning e 9

5. Quiz (~ 20 minutes). Two-parts test: 1% part - 5 points, 2" part - 10 points, ut to 15
points total.

Hometask: EK HL/ Me 11; HKK Ne 1.34(vh); for matrices o, =0, *i6,, 0,
caleulate [6,,6.], 67, [o,,0.], [o,,0.],

1. Find eigenfunctions and eigenvalues of Hermitian operator in space E,



ﬁz[a b] (EK HL.I Mo 11)
c d

2. Find eigenfunctions and eigenvalues of non-Hermitian operators

a1 | b= 01 (HKK Ne .34 (6,2))
“lo o) ""lo o CIne

3. For matrices o, =0, 1o, O,

calculate the following commutators [6,,6.], &%, [o,,0.], [o,,0.]
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