
Time translation

Let Ω be the time translation operator

Ω =
1

ℏ
H

where

H =
1

2m

(
P1

2 + P2
2 + P3

2
)

Let U be the unitary transformation

U = 1− iϵΩ− 1
2
ϵ2Ω2

1. Show that to order ϵ2

U−1X1U = X1 +
ϵ

m
P1

U−1X2U = X2 +
ϵ

m
P2

U−1X3U = X3 +
ϵ

m
P3

2. Show that to order ϵ2

U−1P1U = P1

U−1P2U = P2

U−1P3U = P3

3. Show that to order ϵ2

U−1L1U = L1

U−1L2U = L2

U−1L3U = L3

4. Show that to order ϵ2

U−1HU = H
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