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(IAERYIZ DIEER & 1F

ARV DIEER (Topological Quantum Field Theory; TQFT)
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IGE:
o 7/RV—
{dRmD7 /X —=} ={d+1R7TtD SPTH, i.e."ELV'TQFT}

o (BRTEFENER
Z = [Dge®ldl » SHEFRE (eg. 3d BEFIER, JTES, etc...)

o FROCHILE
PDEEFHR—ILZHR: Chern-Simon IB5H

o HE L ORE
WBUOBIER, B, etc...
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Axiom.l: Assign V(%) to closed surface X.

Axiom.Il: V(2 US,) = V(21) @ V(5,) — V(@) =C.
Axiom.lll: Z(M) € V(OM) — Z(M) € C for closed M.
Axiom.IV: V(¥*) = V(X)*.

Gluing:
) = Z2(M )GV( )
(W' =2Z(M") e V(E)*
(W) =Z(M Uz M) eV(g)=C
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Axiom.l: Assign V(%) to closed surface X.

Axiom.Il: V(2 US,) = V(21) @ V(5,) — V(@) =C.
Axiom.lll: Z(M) € V(OM) — Z(M) € C for closed M.
Axiom.IV: V(¥*) = V(X)*.

Cobordism:
OM = 31" LU X,
Z(M) e V(Zl)* ®V(X2), ie. Z(M): V(%)) = V(X2).
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Axiom.l: Assign V(%) to closed surface X.

Axiom.Il: V(2 US,) = V(21) @ V(5,) — V(@) =C.
Axiom.lll: Z(M) € V(OM) — Z(M) € C for closed M.
Axiom.IV: V(¥*) = V(X)*.

Identity cobordism:
M=¥xI,
oM =¥"UY,

ZW]Ea wZ a‘ 1dV
o
M

> 7/12



Identity cobordism:

M=%xI,
OM =X* U,

Z [Vs,a) ® (Ysal = idy (s
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o MEMITOREICE T BNFFE
— A IS RAIRERRFZED L DIEH

o BEROBEEERIDN (2-BENDILE)
= Z(Ex S =dimV(X) ¢ Z

o 7/XVU—IE4RTD TRV TQFT IZXHIE
— Z(RPY), Z(CP?) IC & 39348
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EILANIL FZEFEDRTDER

la) == Z(D*(a) x S') = Z( (D xS5") = Z() e V(T?),

— V(T?) = spanc {|a) | a € A}.
Slay = Z(S' x D*(a)) € V(T?),
— V(T?) = spang {Sla) | a € A}.

ICC) = Z(§_) xS")

M, = (a|CC)
:za:Ma|a> :Z((DXSI)Z(DXSI)
= Y 0@ o). = 2@ 30 xs)
a = Z( ®> XSl)

— My = Sapn(b) = dim V(RP*(a))
b
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LLF abelian bosonic TQFT & X %,
o Z(RP*(a)xSY) €N VYae M, ZRP)(a)xS')=0 VYac A\M
S dmV(T)eZ VEASMIRAEHEA S (X = #,RP?)

o B be M, fc72L B: A x A— U(1) I Braiding {48

M = [BRIRER R X > 4 —LICIRR ST =4 V)

o Z(RPY) . Z(CP?) =
— M BT /T —DREICIEEALFIR
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