
 

Rotationof observables

LetRank be a rotation lui be eigenvectors Alun Antun

Define lui I Rlun and A so that A lui Ian lui then

Then A'Run anRIU R A'R A
A RAR

Infinitesimal Raids A I Ida ie A it da ie

A Idol ii A today

scalar observable I A o A A

Examples P IR't H II F etc

Vector observable A Ax Ay Az A EtAyytAzz

Nelda I I I
can rotate axes

A A ii A A Chochange IF A3 o

Rylda I I I tdxyxx E daE

A A I A daAz IF Axl itAz

Rn da I I It da 2 1 5 denyZ

A A of A dxAy II Axl _itAy

Components of A commute with just like components of do

Examples F R F 1 13 15 etc



2 D Symmetric Harmonic Oscillator

Vfx yl Imai x y Ifl r

A train H

tries

Raising a lowering at aty ax ay
Ax Ay o lax a 1 1 etc

Number operators Nx Axtax Ny ajay H NxtNyt 1 tu

Eigenstates 19mm thx thy at City l9oo
thx hy

Fh ny hxthyt 1 Kw En ht 1 Kw

Spectrum i
hi 2 Ezo E Eo
h l E o Eo Degeneracy

h O Eoo It is not a CSCO

Angularmomentume Lz Py ER it laxa'T axtay

H LD o because It is scalar

7 common eigenvectors for H and L2 not Inxhy

Righttleftcircularguanta

Ad ax iay LadadtI lagagtI I ax ladtag

Ag axtiay lad agko ay Ag Ad



Ad tag contain a Lay AdInxny C thx I hy to thx hy I

H ad.glhx.hnM Enxtny ilAd9lhx.hYHEn
ntDhwHlatd.glhx.hyHEn ny atd.glhx.my

Rewrite H adtadtagtagt1 KW ladtad agtag k

Nd t Ng t I Nd Ng

Eigenstates lxndngt nj.mgajYdlatgMlXoo7HXndng htt kw Xndng HI nd thy
Lz Xndng Mt 1 hi Xndng MI nd ng

Spectrum Lz
m 2 me I m O M ti M tZ

i3hwxoznre rke ZMX.hr 1 e M2 Xo r2erY2e2i9

2kW Xo nre rke ice x o re rketic

5 Kw Xoone
rY2

T
H


