Lecture 8 — (/omp\ex [ a\ﬂebms and spin
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In Lecture 7 we achieved o complele undevttandling of L[*(I3C) anan SO(3) ~representation,
which won the goal of the mbjec%_ However there ave a few [oose ends -

(1) e chavackevisation of €k (S2) asan 5v(3) -representation wan in terms of
opevatorr Lz, L+ which are complex |inearombinatians ¢ 1he achions aof
§% 8% 1% € 59(2), 5o the shuchuve cannot be neatly cleacvibed in ferms of
elements of 57(3) and their ackon on ICk(5%) (sec p@ of L7)

() The funchor T+ wep(SOC)) = rep (50(3)) is fully faithfl, but we
clo notknow if this is an equiralence gf categories, that s, we do not know if evey
re presentation Vi induced by an SO(3) mpvwenmmn on V(e P €D L7).
By the Theorem cied on. p- G ot L6 we know [ ¥ an ec/w"m}eme For any
Ce which s connected and simply conected While G = SO(2) Js connecled if i

@f sz'mP’y onnected, an we will recall below, so the Theorem fells aﬂnoﬁl/hy,

(3) Going backfo Wigner's theorem, if we fake L*(3°, €) an (re componentot-)
the Hi[berhlpare it a particle (ray an elechon (n an afom af #he orgin ),
which ygpymgnh]ﬁgy\ of S0(3) on L*(SE C) relafer observery n IR® of
the parficle 7 Ts it the mpmenﬁﬁl)n 8 we hape JPQV}IL so much fime 4}udy/'nj?

Or is iF amore exofic example, anc IDGV/’W/JI eren on/y amp/weﬂ/aﬁ()n up 1o
prWM (a /owjecﬁue representafion ) 4

s a profound and beautiful fact that all three o there loose ends qre Ipar/' At o J/ng/e
ﬂwead, which leads w o dircover anew fundamental Jymmeﬂj of natuve and i awociated

obiervable, whose guanfum number is ca//ed:ggﬁl .
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« 50(3)¢ = sulz) vep( §U(2)) —~ mﬁ{gn(z))
~p(S0(2)) > ey 57(3)
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