















































































































Pretalkremark Epmonoidaln categories ms Mtk
frameddyco.glfnmanifolds

string
calculus

FunctorialityofQuantumDimension 7 traceanddimensionaimed towardsfinding an invariantthancan distinguish Sand T

1 1 categorical
Let E be a braidedmonoidal 1 category foreach
dualizable object x E

off 7
dimension eve By course

me
re

oux I x

Claimis y x is independent of the choiceof right dualitydata set etc coevx
Proof use naturality of β in the first component wrt the

unique isomorphism between hoices ofduality data
i of x y then Nbc 7 y dependsonlyon isomorphismclass

Therefore M Troft are

Remarks is y x y e Ff g
ii 7 is not monoidal in general

for invertible x andy
yCocog kpyiepx.gsgoogly

Trefinedas apy.noPaysIfmiss

def 7trace fora 1 morphism x so

tr eve ids Poetso coeuse RE

Comments

7 comes from Hoffmap
for sym 1 cat w TFT when I A X Ma S1
and remark is captures orientationreversingdiffeomorphismofthecircle














































































































2 Review of dualitydata for 2 categories

def Arightadjoint of a 1morphism f Y in a 2category is
a 1morphism f Y X alongwith
2morphisms evf fo f idy

coerf idx f of
satisfying

idf eup Idf idf coevf idf idf euf coeuf idf

Fed2mar
diagramatically 1 mar

www.i.it iiit.si iiti
satisfying

i.fi f.if.iiIiiI
If it exists rightadjoint is uniqueuptounquieisomorphism contractiblechoice

def Arightdualof anobject X in a monoidal 2 category is
anobject I a
1 morphisms ev X XV I and coeo I X a

2 morphism cusp id ex idx id coeux

fear idxv

suchthat idxv eux coeux idxu idx oeil you

equivalently youcould askforcuspx cusp andcompatibility



def Anobject is fully 2 dualizable when it admits both X and
and all four ev and coev 1morphisms admit adjoints

MEI

def thatesight mate of a 1morphism f Y equippedwith
right duality data eu

coeux.gggf.dgndCYeoy
cowy.ast

a 1 morphism fr y Xv
2 morphisms

note idxv f coeux f idy coevy

notf evy Cfo idyu eux Cid f

which are compatiblewith cusp and cuspy
an

IE EI inte1evsuchthat wtf rotfi

for f x y and foranychoiceofdualitydatathemateof f is unique upto unique isomorphism



def categorified 1 dimension
Let I and chooseright dualitydata Coxcoevx cuspx

y
XVevx coer cuspx evx br v coevx

fY
braidedinbed

e
deux

Re

Note isomorphismclassof x onlydepends on equivalenceclassof X

Next we will promote if to a functor

def 2 categoryofcoherent dual pairs in E

obj re withchoiceof XVeux coeux cuspx
1mar If

choice of right adjoint f evf coevy
Choice ofmates f notf not f

f notfor not
f

2mar
is f fit 9.9 9

This
canonerally

selects 2morphisms 0 f g
r fu go
gov f u



If all objects and 1 morphisms have dualsandadjoints
econ e

x X
is an equivalence

fib of thismap is contractible
dualitydata

def Thehomotopy1category ha l of a braided monoidal 2category
is the braided monoidal 1 category
objects objectsofe
mos isomorphismclasses of morphisms of e

Therefore

hzrecon
obj X C with choiceofdualitydata XV eux coeux cuspx1 mar isomorphism class f ofa 1morphism f Y int

mates adjoints uniquelydetermined

hat h1E
chooserightdualitydata objs



Lerma N extends to functor he e se
hence afterchoosingdualitydataforeveryobject

7 h e re

PI on objects evx bryx coevx

for1morphism f X Y be a representative of
Eloise Y eu Ieuf5 aid ftp iotf
define

F

it

8 SEi f if.ifi.fii p
Check n f independentFfadjoint andmate

and N assembles into a functor

given a 1 morphism x I I choosingtrivialdualitydata I I
76C agreeswith MGC computed for IT



There are
manyequivalent

expressions for ylf
use f and f
flea I Find b B B
we can define β braB a b b a braB

M h e s e is notmonoidal

Example let x I I suchthat x Y are both
idy Y Y invertible

M De idy bridge brogidy Nx flidy
ftp.fnedabria ebrosidy SbriaypebrosidyYidxa

brianbraidy

Next 1 c MOC

flx y
x MCX natural

isomorphism

Sketch Consider a 2 category
conecon iiiaa.tt

yhs
I'm

hie 1 g
he when I

hath he g
v

X X
Cf f



x x X

h e Isha em se

I
70 No

def fly is the following isomorphism

Nux
21 triviallyselfmate as endomorphismofunitobject

VX ev.xobrx.vn courx
21 is contravariant

coerry Cbr v eovxY

Efi EIJI 21 observations

on evx o bryn Coevy

LX
a

Hnaturally
for f X Y

wefind yCf fix fluy 7 f
in FI are



More flexible formula for fl
Given e e

choose rightand leftdualitydata to
define YUX and NX
choose right duality data for FYx

we VX X X

Wr VX
matesfor coevy evix bro ix

y D Coeur brx.ua Evux

oeuvy o Wi we brx.vxowr'owro

ttuyjaevx.bryvxocowT
MIX

S and T
IS IT svec

simple objects allinvertible ev andcoer are isomorphisms

MCI id I

M C E e breac e idea

12 M I brm m idm m

M CDM II



We ide bridge breide y e 2 ide 1 idyce

I

y
e idm briane bridge 1 e 2 idm idy.cm

11 bydefngm

y e ideam idyCc M

let ye bimodile Home GI

I bimodule Homesvey FC

II cuz Homogue I I Svec

as a supervectorspace

Consider

y cue
idm ICM f If M

2
idm

200 id e idm

M 110 2 0 1Cid
e idm

2 11M
isomorphism M M

similarly1670110 y is an isomorphism

Therefore and are isomorphosis

and MCCAM MCM I


