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Plan of the day:

Let C be a symmetric' fusion cat.

(9.9.22) If C positive? then

e dF : C — Vec

o all symm fiber functs are isomorphic

e given F : C — Vec get equiv F : C — Rep(Gg)*
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Plan of the day:

Let C be a symmetric' fusion cat.
(9.9.22) If C positive? then
e IF : C — Vec symm fiber funct® (Proof in 9.10)
o all symm fiber functs are isomorphic
e given F : C — Vec get equiv F : C — Rep(Gr)*
(9.9.25) C is braided® equiv to Rep(G, z)° with (G, z) uniq def by C
(9.9.26) Have
@ JF : C — sVec’ super fiber functor®
o all super fiber functors are isomorphic
@ given F : C — sVec get equiv F : C — Rep(Gr, zF)
(9.9.32) Let C; C C the unique max'l Tannakian® subcat
e FPdim(C) odd then C = C;
e either C = Cy or FPdim(C;) = 3FPdim(C)
Plan: 1, 2, 3, 4, 5,6, 7, 8, 9 + sketch of proofs.



Before the fun

Last time:
C fusion cat then C,4 smallest tensor Serre subcat containing

X @ X*, X € 0(C).
If G finite group then Rep(G).g = Rep(G/Z¢):
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On symmetric fusion cats:
Recall (8.1.12): C symmetric
Cyxo Cyx = 1dxoy

E.g.’s (9.9.1), (9.9.3):
@ Rep(G), G finite.

Cxy (x8Y) = yax
o sVec = Vecz),.
CW (_K@%) = Q—l’)m“ld@x

e Rep(G,z),G finite, z € Zg,z%> = 1.

<k (0" x
Z"f = C—l)v\ 7‘

Cuy (x@9) = 1) Y@

Plan: +, 2, 3, 4, 5, &, #, 8, 9 + sketch of proofs.
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On positive symmetric fusion cats:
Def (9.9.5): V €C, S, — Autc(VE")
=23 " dlo e ks, e e {+1}

oES,

UV = P (VEN) AT = Po(U®)

_ Y‘Xﬂ
Reaadl © X DY o Swy= 4 wext 4y Yo xdiny
K= o Trln) = evyo 3

dwm(X) = Tr C’lx>
5 XYY 2 1 — Xoxt 2y 20n

d(ew)= §@edl Yort g 2% 2. fg‘?,tvx
Qv —



On positive symmetric fusion cats:

dmA"V = () = - Qena)y,
dimS"v = (“tkhy

n

Exer (9.9.9): dimV = a = {
Say Wt Y = g , e T/n
B ¢ Kig-g¥m — Lo~ =6; %
o Slunw): 1. —> L@l Nk .. %)% O e SRk 5 1
T lt—w, W) = T (o >qxi)

g ooy agede h MR Y o T < e

w; = Ix

v hag p-ade S T (¢) = (A\;w\X)P



On positive symmetric fusion cats:
Exer (9.9.10): If (_‘;‘), (aﬁ’:*l) arealgintforallnec Z=ac Z

Q= xd+ a_xa4_e... e 20N o~y o\——o{) (acg 05 C*)
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On positive symmetric fusion cats:

Cor (9.9.11): C symm fusion is integral and dim X = £FP(X) for all X.
6.2 |
dimX &7 )\&X =) .
Def/Cor (9.9.14): C symm fusion.
e C positive if dim X = FP(X) for all X.

e Exists unique Z/2 grading C = C; & C_1 with 91 positive

e X e C(,l)m, Y € C(,l)n c&’{id = (—l)mnCXy.
Exer (9.9.15): dim™? X = (—1)™dim X if X € C(_q)n.

Rem. * ac.¢

a.c.
e mwy = € w.nt = ¢ S unid --_)L Y &y s.9. e‘év\X_-:F?(y)

ood

mod

US\"V\g C Us = &M

@N{')Mué -

Plan: +, 2, 3, 4, 5, 6, #, 8, 9 + sketch of proofs.
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On braided functors:

Recall (8.1.7): Braided functor: (F,J): (Ct,ct) — (C?,¢c?) s.t.
FX-FY €5 Py px

s . {Se  F(Sky)dxy = Jyxcixey
F Xy F—Li)—\ £ ¥x 7
Def (9.9.16): C symm fusion. A is a braided tensor

F : C — Vec. A super fiber func is a braided tensor F : C — sVec. If C
admits a symm fiber func it is Tannakian.

Exer (9.9.18): Tannakian cats are positive.I dim (¥X) = dtm ) <z,

£
Def/Exer (9.9.19), (9.9.20): Let F : C — Vec symm fiber func. Have:
o Af = I(#), with | adj of F. Itk) = H(&4) (P

o Gr := Autg(F). He (1) & H,, (stl&) 13
o &R
o Af is a comm algebra in C and Gr = Aut(Af). <0% H’Ch'”)
(3.4.8) -

Plan: +, 2, 2, 4, 5, 6, 4, 2, 9 + sketch of proofs.



Sketches, pt. 1
Thm (9.9.22): All symm fiber funcs are iso.

Caim Nec o Mol (hy, A= T | T oy o o
q.’ Nee —5 Moat (A) - Vi— _t“__ Cla_}\l) < Moat.
W' Mod (k) = \Nec

5 UG = He (4 ) 1 (BW)

Hy (_lﬁ ) =V
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Sketches, pt. 2 Ha (¥op, w) Hr/(x,n)

Thm (9.9.22): £ : C = Rep(GF). s A= IC\E) . o M
2.2 ’

X
o LAM) 22 He (4 1)
J—(M\»w_
) EndA tAWA') L He [1)AwA—\ ~ EQ) Comm. oJﬂ
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Sketches, pt. 3
Cor (9.9.25): C braided equiv to some Rep(G, z).

€ s 2h gresng, € e

= e~ Pep () TG



Sketches, pt. 4

Exer(9.9.27): Thm 9.9.22 implies
e JF : C — sVec super fiber functor
@ all super fiber functors are isomorphic

e given F : C — sVec get equiv F : C — Rep(Gr, zF)



