PHYS 5002: Homework 12

1 Creation and annihilation operator gymnastics
Consider a two level system described by fermionic creation and annihilation operators.
{€ly:¢jor} = 01000
{cly el } ={eimi i} =0
fori,j =1,2 and 0,0’ =1,

a.) Construct the total spin operators SZ,S+, and S™. Verify, using the second quantized form
that

[SF,87] =257, [9%,8%]) = +5*

b.) The pseudospin operators are

J* = del, — doh,
j7 = CC14 — Cg Cop
jz = % (cJ{TclT + CLCu + CETCQT + C$¢C2¢) -1
Show the pseduospin operators satisfy the SU(2) algebra:

] = 205, [JF 0] = g
Also, show that the spin and psuedospin operators commute. That is,

[J:i: S:I:] [J:t SZ} [JZ Si] [Jz SZ} _

¢.) Find J,my, s, m, for the following states:

1
ot ot Tt
clT |0}, CITC2T |0), \/E(cchu + 01¢C2T) |0}, T(CMCU C2TC2¢) |0)



