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Exercise 1. Calculate the matrix elements of 0, ® 7, by forming inner products as we did in Eq. 7.2.

This is essentially the same exercise as the [previous one, but with a different composite operator. To
check for errors, I'll still do the computation using the two approaches.

We'll start with the approach suggested in the exercise’s statement: let’s first start by recalling the
portion of interest from the multiplication table computed in LO6E04:

o Juuy = |uu); Tluw) = |ud)
olud) = |ud); Ti|ud) |uw)
oy ldu)y = —|du); T|du) = |dd)
o.ldd) = —|dd); Tu|dd) = |du)

Then, Eq. 7.2 applied to 0, ® 7, will give:

(uu|(o; @ ) |uw)  (uul(o, @ 2)|ud)  (uu|(o, ® 7)|du) (uu|(o, ® 7,)|dd)
P (ud|(0, @ Tp)|uu)  (ud|(o, @ T5)|ud) (ud|(o, @ 7p)|du) (ud|(c, @ T5)|dd)
e (du|(o, @ T2)|uw)  (du|(o, @ 1) |ud) {du|(c, @ 7)|dw) {(du|(o, & T)|dd)
(dd|(I @ mp)|uu)  {(dd|(c, @ T)|ud) (dd|(0, ® 7)|du) (dd|(0, & T2)|dd)
(uuloz|ud) (uulo,|uu) (uu|o.|dd) (uu|o,|du)
5 (udlozlud) (udlo,|uu)y (ud|o,ldd) (ud|o,|du)
(duloy|ud) (du|o,|uu) (dulo.|dd) {(du|o.|du)
(dd|o,|ud) {(dd|o,|uu) {(dd|o.|dd) {(dd|o,|du)
(uulud)  (uvuluu) — (uu|dd) — (uu|du)
5 (udlud) (ud|luu) —(udldd) — (ud|du)
(dulud) (duluu) —{du|dd) — (du|du)
(dd|ud) (dd|uu) —{(dd|dd) — (dd|du)
01 0 0
p 1 0 O 0
o 00 0 -1
00 -1 O

Let’s verify our computation using the second approach, relying on Eq. 7.6 of the book:

AnB  ApB

(1 0 (01
2= \o -1)° ™= \1 o0

Recall the Pauli matrices:
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Which then yields:

Which agrees with our previous result.

0 1 0 0
10 (00)
0 0 0
oo(—1
01 0 0
10 0 0
00 0 -1
00 -1 0




