CYK\2009\ PH405+PH213\ Tutorial 8 - Quantum Mechanics

ba

. Let S be the spin angular momentum operator with § = 1.

{(a) Anticommutator of two operators A and B, denoted by [fi, B] N is defined as AB+BA.
Prove that [Sx, SyJ s [Sy, SzL_ = [Sz, Sa,]+ = 0.

(b} Prove that S’@S'J = %’S’k, where %, 7,k =z or ¥ or 2, but only in cyclic order.

{(c) Prove g;z =TI

Let § be the spin angular momentum operator of a particle with s = % Find the eigen-
functions and eigenvalues of operators S, and S’y. If the state of the particle is

COS @
sSmae

where a, b are real constants, what is the probability that a measurement of S'y yields —~#/2.

. Obtain the eigenvalues and corresponding normalized eigenvectors of S5, =58-Sfra

particle of spin 1, where A is a unit vector defined by polar coordinates (8o, do)-

. Consider a spin-orbit interaction of a particle with spin 1. Write down the Hamiltonian in

matrix form. Find all eigenvalues.

. Two particles of the spin 1 have spin operators S;and S5, Let § = 8§, +85. Find

simultaneous eigenfunctions of §2 and ..

. An electron is at rest in an oscillating magnetic field

B = By cos(wt) k
where By and w are constants.

{a) Construct the Hamiltonian of the system.

(b) The state of the electron at £ = 0 is given by 'up’ state with respect to zaxis, that is,

-3t

Find ¥(t) for ¢ > 0. [Since the Hamiltonian is dependent on time, you must solve
time-dependent Schrodinger equation directly.]”

(¢) I you measure S,, what is the probability that the result would be —h/27?

(d) What is the minimum value of By that is required surely yield —%/2 as a result of S,
measurement?
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