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PROBLEM 2: Generalized Uncertainty Principle

Consider the spin 1/2 operator

where & = (04,0y,0,) is a vector of Pauli matrices, which are defined in the basis
of the 5, operator eigenvectors,

|+>=(é) 1~>=({f).

/QE({Cmnpute the commutator {8y, S;l, with 4,5 = z,y, 2. {2 Points]
MCompute the expectation values ({65,)%) and ((6S,)?) for the state
la) = cos(a)|+) + sin{a)| ),
where 68 = § — (S). Show explicitly that the relation

(BS)P(35,)%) > = [{[Ser Sy

o

is satisfied. What does it physically mean? {4 Points]

(}// Pind the states that maximize and minimize the product ((853)%){(65,)%).
Interpret the results. [2 Points]

(¢4 Suppose one performs an experiment which filters the +k /2 eigenstate of the
S, operator from the initially prepared state |a). Then the S, component of
the spin is measured. Compute the expectation value of this measurement
in the state o). [2 Points]
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