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1 Rotation group
generated by Lxily,Lz:

[Lx,Ly]=ihLz[by,Lz]=ihL
*}

QM: have orbital(E) o r spin(5)
angular momentum: u s e 5=5+5

[La,L a s i t a c J z , I×7=ihJy.

Goal: i f [He?]=[It,
Ty]=[It,Jz)¥what

a r e

possible representations realized?

mmm:÷::÷÷:÷:"s÷÷÷÷
t o oj=o,42,4312,...

2jt1 allowedm .

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



2 ClaimH Simultaneously diag. I ' & Jez:
I t J¥tJy2tJz. [AB,C )=A[13,4

+ LAMB[ I T Jz]==°[If
+ JieJ I , Jz) &

= JxfJ*Jz]+ (Jax,TH I ,t ' . '
(Jz¥z]°

=J×lihJy) +titty)J×t . . .
= 0

Choice o f J t i s arbitrary.

Could h a v e [535×1=0...

- i f J z i s chosen t ob e diagonal, Jx/Jy not diagonal.



3 Claim# 2 : raising and l ow e r operators:

J+=J×tiJy

I , t= j ,

[" ' E )= (JxtiJy,z ,
J - = Ix-II, =-itty tilitiJx)

= -hIliJytJ×)=-htt.

Also: [ I , J z )= t I ; Est,J1=2tJz; CITI,]=O.
Elaine: suppose Jzlm>= himIn>

Then: Jz(J±lnmY=htnID(Elms)

Check: JzJ+lm3=(J+Jz + [It ,Jillian?
= (JtJz - thJalln>
=#met)Jelm) ← eigenvalue

hlm¥



4 Claim #44: m cannot be arbitrarily large:

I 2=5×4Jy4JzI
= (Txt iJy)( Ix- iJy)-iJyJ×tiJ×JytJz2

. . . . .

" ' " '
" '"' " 'III.I.int#tienEeF5.E

(ml521am)2 0 .
= kmdtezno.IM/
tkmlTyfJylmDt(smlJz/Jzlm>(f
m i stoo large... 54mi= Xlm):

saturatedi f
msn.es#.IEimtsmi**...i
I?IIh
Hmm,=

sniff-1ms
th'mlmt) s m h



5 Doing similar calculation:

xlm>= t-mantilla> when Ilinghappen.
Conclude: must b e a largest m : Immax)

* timnaxlmmuitt)

a nd a smallest o n ; 1mm,)

X I #mminlmmi,-t)

And...
Jpklmm.in
) = #Imma,> f o r some integer k .

Ktthmin-mumax. (K-0,112,3,. . - )

solution: Mmini-142 &mmaxitklz.cat/k=2j-sj=0,tz,
1,312,2,... X=f2jCjtl)

m i - j , l - j , n . . , t j .
521µm>th'jljtilljny and Jzljm7=hmljm7.



6 Choose: sjmljns.tl. J±ljnm7=?

4h15'ljm7= (jailJ * J , tJz2tJzljn7
Hjtjtl) =¢jmlJµljnYth2mlm-l)Ljmljµ

I b m )= ( l j ,m- l )
↳ gym-11#cljim-D=( 2

(2=42(jljtil-alarm-11],J-ljnm7-tnfjjmm.ITHim-17.

÷i÷÷÷÷÷÷:÷iEE"i÷÷÷#
• j s o ,42,1,312,... spin
• j e'h,312,... → fermions

irreps notconsistentw/
spherical words.

• 5=011,2,.. → bosonic. [Yem; j → l , orbitala .m.]'


