
 

gradweek

iE ftp.a
aeetaitnona.tt

t.it Ywnituyeoms

tie

I abet.ae
HaInsio

combinatorial 2d TCFT 2402.04468 with I Deik ALoseri
ii iiiiiiiiiii iiiiiiii



S.cmth effective actionendured on Whitneyforms
Ref P.M Discreaty

Go

1 0,1 d a

i t.EE
dgaRdisefSpan

pfeoe e x e e e

deg 0 0 1

and away i
Coilfee fee 0 e te 1 is aunitof

properties d 0

d lamp damp and p
2 p xr α4I Eg Eide te

associativity fails
e te

However associativity can be restored hontop al sense
a find my I Rdiser t

12 a d α α a land α d m ca d d h my dandidnt myfandad
m H an das

In fait one can extend d me a me to

an Aas algebra miffy yea operations

9 Pt aptal death larger 0 Aa relation

or graphically Ʃ

where mn Ceo e 1
BernoulliTimber ff.it ottje E IF B I genfunction



Operations mn o

Effff
herthanguessed

as sums over trees

mn
for But

Ao relations BV quantummasterequation

leave

Betherg fix M closed D manifold g Lie algebra

Seela B
sina.IE tafs

fmCB.FiS

Clfields AFR.CMg
A o notion

G

BERD4M 9 7 he Be RD21M ad P

E o m FA O

d B
gauge symmetry gAg gdy

I

gBg I dat

D deRhamdegree RP35M g

a
a it I ae iis'a
B iii I ii it esia.gs

atf i
D 2 2 I 0 t 2 ghostnumber

3V 2 form
oddsympliate form

SB SS Ʃ fist shots
D.tn TD24

ovation s fe.at d it
It satisfiestheclassmasterequation p sic f Ionian
5,5 oddPoisse bracketassoc too to.pe nand witha regularization I QME f s Layeted uh ICO
553 itAS 0

FEB QEdifhdtajttdo.SI
Idea Wewenttothinkof BFtheory as associatedto thedeRhanalgebra R M The construct

the lowenergyeffectivefieldtheory on achains of a triangulation my readoffthealgebra onochains



II.FI beadgue algebra let tea basis u
sit StrgTx 9 0 unimodularity e dual basis

constructthe BV package abstract BVtheory

fields F UTI V'T23 A Asea
Ids on v4

B Bae superfields

a SB SA colds on VT27

S B d A A polynomial ont withGeffs givenby structurecontents

Bad'sA If cBaaba
of the algebra

CME 5,57 0 6 7 d
Leibniz
Jacob

AME 11 45 0 unimodularity f b

EIeaction abstractBFth.org

Let w d d tnrtrat of Vid ie Efs data data2k

if p
P chainmaps p i idw
K VIV chainhomotopy contraction dktkd id i p

w Ki

Then we have

www.i iaovi.ouii
aig.li

Hedge decomposition
isontdih

exiv.sk dinw ticm.icwlnamcmKd G Pharm usualHodg
deomp



ILY ffjg.gg
Define theelective Bulation Sw on Fw via

e
Sw AwBuit f e

SuCATA Bw B I

t.IE t f todgla
AB

ME

Sit SitRt itΔRᵗ forcertainRt

ties.mn n iii i iiit
for c Dens

a halfdainty
Δ2 Δg

qq.fiyyizqyqyqyi qq.gg a um

m.nn.nqq.gg
ik i AT

in
K

Vertex aCanproveQME forSw andproperty Kt cantranft

edge n kvia diagrammatics directly
me Sw YES i so I 2m L k did leg I if

S a namededge tutor



Sw is generallynotitself an abstr BF theory However ithastheform

Sw Bw ItCaw Awl it 9 Aw Aw BFastheory

with In W classicalhasoperations

9kg1
R quantumoperation

satisfying

or 4modular

II
0

on W

stew

a Y

I ff.be BV tegral

glosily W Fw ow Sw

4 en 9

a.in e

titi It at c

Ex on Δ

Yo It



for M mfd T triangulation P Sim t
α E ee α

Po are integrity

i CT ICM

26s α
whitefmanator

Onany 6 06 y is givenbyC x

t.IE f.i id

E.in i nE itute
9 C mothety pullspointtoward

h 4 I a g gang
vertexby a factor ie

homotopy between id a d ev

Ka
aE anent ii hi h

1hm Whitney Dupont Gettle ie
IE
EYE

Δ is a collection of inductiontriples
compatible with fatemaps and Snt symmetry

e simplices

51mi C T

Katarina

CITIES Fields At e

eSB6

chanFY.I.if.fianweristE fsaogas.pt
building dis

a I face to



A
gunatestheaoq.lyE f 1

I5 B i A A ath A A l trglog

EEH.EFlada.i GEET
FA I

2
4 GKI

2 a

5ΔN Ʃ Aa 7

IE t us

En
ae

ec
thI trgdaobir.at As Ao

St itants CSI 1
C a

if KHEN sina.pt

otherwise

cf.si a f man icf.O f.fm n
otherwise

06

In I contributinggraphare

EEE I
C C thecorresp oper

e



0 Δ Strgyou nefarigetation

It replaceDupont'sop Keke replaingthedomainfor a with to 1 Dupont'soutmati

If in Feynns diagrams is finite

want one can recover 1 loop part of Iga from 54 from QME

h

i Bu integral to dint
i

it.sn

CCTI m HCM SH is a BFstypeeffativetheory a genfunforglasalgebrastr on H Mig
classLasoperations In Massey Lieoperations reme b

p
quantum operations strongerinvariant

Ex

a t.ae ifiii IEittrglog

sina.ae t.si satisfiesQME

Proof and s IE welldefined satisfies

4 can fad 5 at s EYE
illusion exclusion XY X simplex Sx S satisfyGMEandDFasarate Sx fx.tnSy satisfies ME



I ii.EE i i
warmups fix U me g an assocalgebra withparing g gf met 71

II TI triangulatedsurface ZE L pn.es 1 5 Elk

Invariance wet Partner moves

associativity.fm true if go.gl t Mexmeg 17

Extends to a TQFT finite y

Gbting Vest

sin vok

Zeit H Hout

Factor through a reduced they inder ofthing i ate v

for V CTGI
z 4,492,15 volgpdilli.in

genush

relax invariance art Pashner up to howtory

stressenergytense

FÉt Segal's QFT 2 G cFunffeoma HomChinHout

HTQFT Z I Genz

Q2
date Gem sit daeontQ Z

Q2



Ex 2d TCFT T QTGI

E t.hn t.cz 1 a

2 E R Can n Hom 710h C
satisfies dat G 2 0

Iffg.eu
algebra over theoperad Eat

ZÉ Rt Ef n Hom17169,717

satisfying def Q Z o

H Ef is generated by

He 7 has an alto ofHCEE Dude

i e is a DV algebra Z Go DV operator

rn

Towards CombTCFT m I CU ax of triangulation Partnercomplex I
vertile of triangulation

edges Partnermoves

ZHE E Honftlin.tlout
s t 8 672 0 QZ 8 2 Q2 Paine move

a

Er Fix V G ma ma mg g cyclicAcsalgebra
Cut gt mn 1 1 galico

Fix E P set re tiles
f

Eflip E P CU ax with

o tells triangs of Ʃ w vertices P
k tell polygonaldecomptof Ʃ with 1 3 K
ea

boundary of la subdivisionsof one p by a diagonal

Isnt.nl ye uKlPt staiheff's associahedron



ICFT Z E C ftp.leittonHn Houtl
with Zeal 4 Cip 1 9

Than 17 2 defines a functorfrom Cob b ldont beat

in

CE C
flip is a N lycle if

Coc I I chain

then ZCal Hsi Hsin combinatorial DV orator

STdarypolytopetheoy.tt
A

I pot Isp P Al CIR annex polytope secondarypolytope

vetries titillation of P w verticesat A
fate markedpolygonal subdivisions of IP Al

algebra input Asalgebra
V Q c

sit Q meal us 941 9
ofCPAI

Define ZECE spley.fi 2627 49Cia

cnet.e.I cwc.nu at vertices transition
Partner over I ftp.guithin cells of 15 L p

Toffee one is define an ideal ICFT by G



Diatonary

IE f deformationof ex str

1 West transform ofmetric

I
E.EE E IZE C'E EHonhtn.H.tt Z fifth a

Ii is I auii.ae iEiit.nasi
Z pairedwithstates in correlate of observables
polygoalhole

Acsop Cs
field Gtreated

As op C A
field trG


