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Motivation
.

o 2b picture : Bn reps are key !
- Any on statistics in 2b Topol . phases

.
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- Link13-manifold invariants rig Trace
.

- DH)Tatts : genus 0 part .
O 3D picture :Motion Groups .
- loop excitations ni 3D TPMs ?
- Any useful Q -C .

Models ?
- Interesting in variants ?
-
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Motion Groups . Dahm 1962

Goldsmith 1981,1982
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More details

0 t.EC M
,
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'
am fixed ptwise

SUPP - N fixed Jet Wise
- orientation on M&M preened .
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Remarks & subtleties

o M Cpt ? 2M¥42 orientation ,
differ ?

-0 Focus on M
'

,
M
'
: s?D or 5,D

o MIM
,
N) → Auth, ( M-ND or Outfit, Chiu))

can be useful for getting a presentation .

O Few presentations available .

I 40 , (f B)U ( Ug. O) (Damiani - tramadol
[ Bellingeri - Bodin]

-
Tor as Links [Goldsmith

,
Qiu-Wang]



Example I . Surface

is::ii÷÷:¥.

a. → I - - -KI - - - I
i in

Motions A points in a disk ,

o Close to Hurwitz' 1891 formulation . . .

o Artin's presentation :



Example II ( McCool, Fenn- Rourke - Rimanyi, . . . )

LBn= ill ( 133 , this'w . . - Us
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Example III ( Bellingeri -Bodin)

NBN : MI5, N1

EQ .



Example# ( Goldsmith
.
Qiu-Wang)

Torn} Links TL (hp
, had
#

¥## ① "I=I
+

ri interchange ith component & City St ,

re.
rotate ith component by zityp

Tigatisfy Braid rets . . .



Remarks on Reps .

A Motion Gps

o Explicit reps from Gtl) Tp FT are
not easy .

0 In
ses
,

B
n
E ill ( M? L)

so extend !

O Might hope for invariants A surfaces wi Rk
via Markov traces , generalized .

o Physics applications! Levin-Wang
P RL 2014



Representations A Bn
.

o 1936 : ri ↳ [µ
o 1980 s Yang-Baxter egn . reps
Rf R I , Ri-IOXR ,

R
, R2Ri- R2 R , R2

o 1980 s
Jones

,
Birman-Wenzl

,

others
. . .

towers A f.d. gutA KCBD :
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,
Hh= ① lot [BDK ( ri Hill ri -p)

BMWnt r,g)



Representations A Bn !Cont)
or lagos Drinfeld quasi triangular, quasi -Hopf qlg, ,
o 1990, trainmen aE
Y: QEBD→ End C #④Y

,
ri H III
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#
④ III
"

Bn acts on ④
Ho,m( Y, I

*Y
,

YFIND

0 1989 Jones -Goldschmidt :Mettireps
Ani Imi : Milliti InitMi , nil --off I , Cui, up-Ili- it>1)
titre§, gin! defines a rep n'toAn .



GustafsonRepresentations A Bn
.

(even mom !) Krimbail
Inspired by meta photic reps . Zhang
Fix finite gp G and abihom .

A: 6×6→Em
& qm=1 .ctteratedtwistidtensorpowerfnlG.at= QCG3④,

- - -④ICG)④a - - - ECG)

Look for
{ 9 ' } { 9i} { 9h . ,}

÷:.se?apt::::;:atistxniy7oeEa.i.i.Bn reps .
Anka,H/I 06=74×74. factors . - -



Categorical connections
o Reutter : 5.5.13HttpFT Z

.

Mt spin less
-

then ZCM
") depends on classical staff

( IT
, ,
X
,
T . . . )

.

D Liangchang: IBN reps from X.YEE BFC if

X④Y= to Zi , Zi bosons/fermions.
In fact

,

uses 2- dim . braidingon (X 4)9h
⇒ GEX

,
Y] is weakly integral . So

finite images, probably .



Categorical construction : Dijk graaf-Witten theory
Qiu-Wang provide evidence that
(conj ) reps A motion gps from DW

are determined by those from DWg.
Eg . Toras Links with labels pure fluxes ,
(& mapping class gps A closed mfds) .

0 How general is' this ?



Loop B Fcs? non- symmetric braiding

teyNaive guess : I c-
843 FC.ca#EEndtIxOY

.

A symmetric braiding Se
,
# c- End (IM also ?

inns by results A Nikshych .X
Loop Braided Vector spaces ? [Kitai ,

Martin
,
R
,Wang]

( R
,
S
,
VI R

,
SE End ( V 4 Solus to YB E

St . IBN → Aut IV Y ri # Ri , SirSi .

That If R is of⇒type ( ie ,

YD- mo dah)

Slv ④wI=w④V Works ! ( Essentially DW )
.

Otmayaht



Extensions ?
B#BnNBn
Buran \ \

#tmmrXF7T#ptyay,*÷g÷¥qy÷dniµgmanyuan*re×#Ga#Qngtnnpb#
Categorical (exo's if Y④I if
constructions I④Y .- ⑦ bosomy Cy

,# oC¥y=id .fermions



Finite dim't quotients ? [Damiani - Martin -R]

Bn%.

-yer.+⇒,
htt 'd . 03¥

flowery
,

exl Buran is a rep .
I

9- is Mi=ff,/ , sit> rift Pi
. These

I

satisfy : ( Mi - DC Pitt ) = ( Pi - 1) ( Mitt) - O .

Set 1-Hn : = IBnkcq.tkoitb.lk. - 1) Kith, Isi-DkittD
Finite time !



Properties of LHn ( Loop Hecke algebra)
o NA semisimple!
-

o Atmits a local rep : R=('
gs -

- Rft '
ti→ I !

- '

④ R ④ Izh
-i- I

look !

Si→ Iai
- '

④ S ④ Ian
- i - I NotanitsyWM!

Loop Bura u - Rittenberry rep .



Structure A LBRudge bra :=LRi , Si ) .

h

rin
o dim# = ( 7. IT simple)

[' F'"iii. In odimlki.in) -- Millin)
I o Jacobson Radical ⑦Hi,it,

' "

o LBRNITCLBRN) = # Ai

is.
oisraiteli diagram :pascals's



Outlook / future directions

0 Non- S -S
.

is a feature
,
not a failing ?

• A more robust categorical approach s'
needed

.

o other f.d
. quotients A Motion Group algebras ?

Ya:"::c:
4

Ml ?



Markov Trace on Lth ?

o Tr ( ab ) = Tr (ba) a
,
b E LH

n

o Tr la = Trl a) d Then adjust by
a Tv (ash) = that P writhe

. . .

o
TV ( t ) = /

Relations ⇒ Hit la- et -- o
" Hi,

Leads to trivial invariant . . .


