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Density Matrices, Schwinger Representation

. Ballentine, Problem 2.5, pp. 60-61.
. Ballentine, Problem 2.6, p. 61.

. Ballentine, Problem 2.8, pp. 61.

. Ballentine, Problem 2.9, p. 62.

SN VN

. Ballentine, Problem 2.10, pp. 62.

6. Introduce creation (af,al) and annihilation (a1, as) operators for two

independent boson modes, with standard commutation relations: [ai,aﬂ =

dij, all other commutators equal to zero. Now introduce three operators S; =
al(1)o;a, where, for example, S3 = %(aial — alay).
. Show that the operators S; are hermitian.
. Compute the commutators [S;, S;].
Compute 82 = 32| 2.
. Show that S? commutes with each S;.
. Compute the matrix elements of the operators S? in the direct product
basis: (nf,n5| * |n1,na).
f. Compute the matrix elements of the operators S; in the direct product
basis: (n],n| *|ny,na).
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