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1Review angular momentum:

[Tx,Ty]=ihJz (Ty,Jz]=ihJx (Jz,Tx]=ikJy.
Simultaneous diagonalize: 1,2+1,437=52 & I z .

F ) jmkhjb.tn/jm7-
j=o,Lz,1,},...

" " " " "H"
representation me;.rs....'}I¥,"'Itates,-

Raisingdowering operators:

Jt=JxtiJy

I , = z ¥

" """¥¥¥ I bm * ,
I : I,-iJy=JI

a,=÷¥

" " " " F t " " ' " "
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Find Jax,Ty,T x f o r j-112.

I N = 2,1MWork i n basis w l J z diagonal:

I .
=L't III) f.s.int'd] .

⇒ ⇒

i i i .
Figure out J t : I .

1¥41--tf.EE#E1tzH-
I=Iit=lf8).

Use: J×=Jt¥=Flo, 'o)

I,=¥I÷=Eh?f ) ← ' i i
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µ
Particle o n sphereo f radiusR , m a s sM .

µ =
Efg I=MR': Ian}.PE#ome

ntun.

What a r e e -values,states o fH?

Ee= t¥ 1 ,
e=o,,,,...} estates lead

m=- l ,l - l , . . . , l

[[2,41=0What i f : H-AE-+BLz?
Hllm7=[Athlete)-113km]llm)

what i t '. H - A I " Bly? [ I t , 43=0.

energy levels same



4 Next goal: Lee17-19: multipteranaswylmmet
ry,

Toyexannmpkin 2 particles i n harmonic oscillator:

* [En+ Immix?]+ ftp.ymwixi]
" n ' " "÷:÷÷÷÷

÷i÷"

" " "

Paritysymmetry:§
= Psingle0

"single - - -

Recall: Psingheln>= l-1)"In).

Pln,n ,>=L-1)
" ' " 'In,n ,>

= RingleInnOxPang,elm>= l-D"In,)o x
(t)"-In,>



5 S , P l a i n a l e eigenvector o f l ?

n , even, n , even

m e a n

÷÷÷÷÷÷
÷:÷.+ 1 . + , =

"itty,even

+ 1 . - I = 'it?,
odd

o d do xe v e n = odd
n , o d d n , e v e n s men,odd

odd* o d d = e v e n

i fs ; i¥ : "Iiiisenenti.

Tensor productso f
representation → decomposing into

representation
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Application: particleexchange symmetry o fcomposite:

Hydrogen atom: "147=1%1,0%1,". p i e :
spin-42
fermions

Would 147 behave a s a § o r
fernion?

Particle exchange: Plp,e ,pre2 )I Ipzezpie,>
Abusing notation...

HP27jyP#=ppg,
PIP's)= -Ip's>
Pte's>= -le's>

PIA'sD =
Php's>Ole's>)= ¥21H's> : Haisoson.

Itt's> i s i n odd* odd= e v e n representationo f parity

i ftwehainddoxoddooddenood


