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" Lot 12 Thoowy _of J&%L‘MJM@LLU,

’ [Ta, JP] = 1 &gpy Ja— ' DLg)— € -:Ffr 9(’2 ‘9)
we use [ Jim) % refmseeéb the WW‘ oF

J = J,f‘-»:[; 4% amel Ty, Such that

Figmy =k o gm> o «Ts'am> -Q'?/"‘

bolinw.
wk will détermine the WW*{OQ*‘)MM "
Set J.-b: ini:{y' we howe J_.::J:F'
its ensy % pwve that [T Jel= [T, J21=0.
Ex: check LR, J.]=2]; ond J*= 7,7. + T (Jz-1) (
=37 tJaet) |
S AREESEEE A o s a
(e, Jx ) = [T, Iy xiJy] = 1) 2 L = (U £1],)=| Tt

Jede gmy = (BT 2 Je)13m) = (tD) T jm)
Thus we @&n stard f,‘,m la'm), and reach
Teljmy, (G 1jmy, - - (R 1> whose ejperunlices

Ji- ore mtl, -- m'*‘&.
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-f\um: Jz= 1.3,, z +J},U§+l)= J+J + J,}L];H), we hove

@
N - - , . ‘
s JAgmy, () gmd, o (g.*¥ lim),  who eigenvalues of .t are

m'l) m-z, ... m‘&,-

wé u,‘,u ghuwjﬂmi “those Two  SeJuentes wild torminate ot fntte &ugfﬁ\e_r
: K.
This is becamse all the (T)lm, = @kizmd, Tolgmy, -+ 0L)7 1D
% ’ P S 2 2 23
hove, hesame e of T, 10, N;i, J=K+tL +1 DN 2l
Share @ of e -%) Y/ Y,
Hhuns (m+&)z, m-&y = )5, 4 and & must dorminale af
. finite volues.
lotus just ossume such a Seguence wibh bothr endls

U_)é Lymy <o lgmy, Jlgmd - - (J4)&1}m>

.

P

b foms £ Loms

(34)711-1 |3m> =0  we cmngt qutke,.,. “‘PP@ T o (L);i(}m),
(J_).'.‘"" l&‘m> =0 and Gannot app% J o (J'_){” l}"‘),

J (J'-I-)l |3m> = (17 1 L, +)) ljm) = (m+’£)cm+£+n)((l+)zlgm } |
(GRS

7 (1 jm =<+ TG, (k= (m-4)(m-&-1){ u.)ég;m)}
= >§ = (m+R)(mth+1) = (m-R) (m-4£-1)
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* Becuse kol k| e posihive infeprs, we hawe

m+ k= - (m-—_é)'
mt k= - (m-h-1)

-ﬁms mmw%mmw,w,wmww.

}.-@ am = k-‘fz

- ’

LQ;Q C.);- m+% - -(m-é) | =_§ J"_—_—_j(a"i'l).

(meaksion:  For stotes  [jm) Swbisfying

T1my= Jom 1jmd and Tiljmy= mimd,
we hawe ~jsmsj, ond m,j on only be tger, o hatf an intgger.
M= -3, GH, - g Bkes 2j+] possible e'gm\mmes.

§| normalization anl Ermwention of relative phase of limy

Cnside lném) which yepresent a set vf ohonurmed cmplite
bses for o systim . T is angther govel guantim mw;bw, which refresents
ahother maghanical . -« observable Commutnble with T, J;.

Jt lné,m> = G lnam:ﬂ)

> |Gl = <njm| T, Ringm) = <njm| T Kt [njmy

= JGy+) -mmz1) = ((j;m)(a':l:m +1)

we fix the phase cmventin that Ce are red =

Te Ingmd = Agzm)Gmery Injmerd
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<nam+|lj+lﬂ3 m) = [;M)gim"")

\ . \ '
injmy = (Y7 Ingyy
Nej! Agg-m)!
Jtm -
- =(3,) Inj=j> (L
@)} Gmi!
M’é‘ ; . . ' : -Qe' -
{E; ®Assm‘ﬂ%o?mrl< SMWI l:lﬁ.’,:TBJCJ
:!“i HYen it mabrix element <n’jm,klna',m>=-f6n,é)
1S s'hﬂfodw* with m,
o

Prwf First 019 all , K is J?a&om( With msf)wé 4 gm.
Jzk lna‘m) = KJ"I"‘)'"‘> = jGH) k’hjm}
J: k Ingmy = MK(n},Q

> K njmy Shares e sume eipenwmlues_es [nim oloes.
| of J¢+) and m
/. .
‘5 0’\1‘3 <n&m‘ k‘ndm> Can be MZe,m’ 1..-2,:_‘:—“5:‘“ i < be

andlwgumi With respwé 4 n.

Socomd, <n,'a',m+| ' K 'I’lcjm-l-\) = 41'1,3'"" J_K J’,,_‘ﬁ}m)

Gml(j+m+1)

= <njm | K ITeInjm)

Ld‘~m)gj+m+|)
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ITr =0 = R T (rjmy = {ggrr=mtmr )

® = (j=mIGtmey) Injm)

> <n’3m+1| K |nJm+|):<-n’C)'m, k |n&'m> """j,“‘a')
3 <h’3ml Kl"}h\) IS n'nal.o.fewf.ﬂ.ni U:F m,

E:@ gn'm%l.twla, we wn prve i-f " there are Hwo sets o% an}ulaw
momanctim eiponstites | YY) anal | By we howe 85
1S t'mln,femlmi u=f- m.,
Luibr, we wll see sa"’ is the 3}«0:% number £ mark the Yﬁfma;d;
O:F M) goup, and Tm=-j.. 57 s the !&dwtu:f Hhe bases|in

42.381
% National “Brand &3

uch a mrmsm*a:bbn. The above reswlt is Q&feq‘mi case o;? W(i)%M-
Hackart theorem, what sta:tes the abive matrik elomeonts Ore
dW—L&c&u with respect & j, and proportiomal & [dlntity
mabrix within each oliggmal block,






