Time translation

Let 2 be the time translation operator

where 1
H=_—(P*+P?+ P
9 ( 17+ 7+ )
Let U be the unitary transformation
U=1-—1ieQ — %6292
1. Show that to order €
U XU = X1 + —Py
m
€

U''XoU = X9+ —Py
m

U X3U = X5+ <Py
m

2. Show that to order €2

UtPU=P

U RU = P,

U 'PU =Py
3. Show that to order €2

ULU =1,

U LU = L,

U LU = Ly
4. Show that to order €2

U''HU=H



