
Representations of braided@ categores
basedon ArXiv: 2307.14764, 2411.18453, 2508.198+5
joutw / R.Languitz+ M.yakimov, H. Yader, M. Miller.

Why care about ups / modiles?

Structive understood as symmetries
f interest

S ??? (?)
rep'n= stractmenap S? Syu(n)

8-modale = U ? actin up D: S× 4 ? U

Here, S= braided monoidal categay
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S-module= braided module category over te

Left e-madile category
MEm
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? Especially when & is ribbon, introduced by Brochie (2013)
to study "B-tangles" (tangles arond a pole) d
elated topologicel invariants.

Earlie nsimo introdmad by Enriques, Hiring olausey

? Used to regresent Artin braid ramps f Type B

i t  1 - 4 - - 1 0

Here, BrBa <01,->5-1, t | Tape Arelations fur ot
t o i =  r i t  c = ) ,  n - 2
tun, ton, = 5n-trmt

= N!
? Jutroduced by Joyal & Street (1993), used to

Construct knot Fl ink invarats

? Also used to represent Aris bridgoups of Type A
Ant& (X®n) (XEle)
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? Independent interest -
4 Davydov-Nikshych: 72-equir. a

(2021)
centeroa@2-categ 2-cotif br. mod cat

? Kolb (2020) : Used as a framerson to examine
quantum syunetic pais in quarton gaup theong



Reps of braided o cats

Hopt examples

Take a bialgebra (H, m, n, D, =)
* equippedit with an R-whix

(H,R) =
"quasitringaler"

R= R'oR'eltelt invertible
* satisfying oxines

? Ye=H-mad is braided with given by R.

? R-netices are g independent interest
= soluties to the quentum yang-Baxter equatin

? classitication coults fur fixed Have y interor.

? Notion z sameness: braided Marita equivalnce:
= (H,R) - hod = (H', R') - Mod as braided 8 cats

? Convenient braided Marita invariants:

Shiviz (2010) : Take H, H'Fid. quasis Hopt lgs.
If H-Mad =H-und as braided categories,
then put a pi" as representations y BAN-/II

PE relied a Schanenbag's make in bi-Galoss objects
under horita- Takenehi equivalence.
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Hoef examples

Take a quasis Hopt alg H & a left H-comodull algebra A
? A-Mod = left (H-mod) - module category.

Now equip A with a K-matix: 7(A, K) = "quasitriagler
K= K'øK'eH&A invertible H-coned. ary"

* Satisfyig axious due to Kolb (20zs)

? M -A-Mod is sraided with e given by K5

K-matrices we y independent interst
= solutions to the quantum reflect equater got rel repert

Classificatin mouts me if interest last night. Need
to adda case.Thanks!

Müller-W(2025) K-matrices are classified fur coideal
subalgebras of finite group algebras apesweedle Hoptay

? Notion of sameness: braided nortta equivalence
= (A,K)-hod = (A,K) - Mod as braided mod. cats/1-401.

Theorem (Miller-W) Take fid. quasis Host algebraH.
Take quasiA H-conod. algs A, t' that are H-simpler anguented
If A-Mod = Al-Mod as braided mod. cats (*)
then plit a petit as representations BiBai

B/ relied m Andrashienitsch-Maubehis stady g
equerariant timodules & Skergabin's freeness
rents fur sach binodules t (*) needed.

holdo far H-simple = Bhontavial H-costable ideab
auguented = Jalgebamap A? la

(x) due to Nakanun, Shibate, shiniza 2503.21245Lenna +5.



Reps y braided & cats
categorical centers
Given a, not-nec. braided, & categoy (4,8, L)
can construct its brinfeldcenter Ill)
objects: (Vel, c"= 1c·: X&V? Vexyxce)

naps: V? WEl compatible mih * cW

8: (v, c")& (W, c"):= (vew, crow)

braiding: (V,c") (W,") ? (W,")e(V,c").

Hopt case for a, not-nee quasiA, tid. Host algebmH

I(H-Mod) + nL > DCH) - Mod
br&

yetter-Drinfeednadales Drinfeld dontle

(?,*, ? ) quasiAHoptay

H-mad, = H*sH
H-comod

+ compatibility as VSPACE/li

fur (hd, hot due basis pH.
Shimita 20(0) If H-had ? Ht-had as so cats, then

C. Walter - 3 -
Categoricel centes
Given a braided cat l, * a not-nec-braided My + re-mod,

con constractits reflective center Ex (m)
objects: (MEm, eM=Le: X=M? XoMIxEr)

haps M?N Em coupetible with e", en

braidig: XD (M,e") ? XD (M,e")

Similer to "Em)" appearing in previons wols, but
analogy with 7(4) is clever packager this way

Hoptcase Take a fid. quasi A Hotdf Ht a lett H-canaday A

Theorm (UNy). Ex-no (Ahad) = FDH ? RHCA) - Mod
as brained nod. categs/ H-mad

a certain ektegay y mous(?, *, ?) reflective algebra
< "transmuted H"

EA-mad quasis H-conod.uy= A -Mod
= H*& A as a vapace

? K-matrix fur RH(A) = Exhd8h?"1A E HeR#CA)

seeprev. pageTheorem (Maler-W) Taka tid. quasis Hopt + *(e.g. CuMs)
left H-comod. algo 4, A that we simple t anguented 4

* RH(A), RH(A) 4-simple? The
A-Mod = A'-mod

as module cats / H-mod



Reps of braided o cats

Nondegeneray used especially ter topologic morons!TOFTs.

Shinizu's Theorn (2019) TEtE for a braided timte
tensor category (4, 8,4, c)

Te is nondegeneate: Te is weakly facturzable:

???, (11, ??) ? Ho, (??, 4)
€ Hopt Algie)

has a nondey. Hopt pairing

le is facturizable:
Embeddings

C = (4,c) ? Z(T)

is bijective

Le has trinal Müger center:

i ( e ) =  V e c

@uses FB dimension argument
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Nondegenerzay similer applications oxpected E
(outside my realm p expertise)

orm (Yadav-W) le braided finited categoy
MEl-Brmod exact * inde coup.

My is mandegendate: Q
Emy = Suonto (4,M) EAgLe)

has a nonderest pairy

My is weakly factorizable:

???" (CE, 4) ? HOMy (14, EM)

is brgective

My has trivial symmetric centemy is factarzable:

- MB (FIS) +? (F(M), eHM))

is an equivalince
22(M)  =  Vec

#  P f  i n v o l i v e s

Brodneed e T= Produced

E m M o d ( r y )  -? Ex-Mod(r) equive nondey.
(Eilenberg - Moore cat.)

RD En should be a comodule algeba

Q2 Should get
Maybe different delinting syumetric is reeded

Ex .  I n  M i l l eN :  4  =  I  i s  used .



Reps 7 braided & cats

Nondegeneray tred

Main Example: E(a) is nondegenerate

Hopt case H-Mad mandegenerate & His "tactergabe,

Ex. E(L-Mod) = D(T) - Mod

f.d. Hopt alg

Ex. Quantum guoups..-

N

N
A

7 7

S t r a c t i e  m o n o i d

(braided) monoidal category
(quasitriagule) bil Hopt algebr

R-matrices

Solutims to the quantine yBE

Reps y braid groups f Tyre A

Drinfeld centes I(4)

Drinfeld doubles > (H)

Quantum groups 219(9)
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Nondeyerersay ctred

(3 When is Eat) nondegenerate? Expected often

Hopt case Instim of "Factorable" comodate ayeba
EX. H fid. quasis Hopt alban (yadav-w)

? Reflective algeben RH(A) is Factoizable when

A is H-simple

Q4 Can Ht-simplicity se removed?
@5 Quantum gramps exangles...

module \  sunetr ies
(braided) module category
(quasitriangle) comoduleagebr

K-matrices

solutins to she guatem uflectim egnatio

Reps of braid goups y Type B

Reflective centes EGEm)

Reflective algebras RH (A)

Quantum syumetic pals (SSAg) + see latro to Lwy
fur comodate algeboras? for recraces.


