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( Classical action and equations of motion : 3

1

Spp = tr [BF, F=dA+;[A, A

G connected Lie group; &

tr(ab) inv scalar product on &

A gauge field on the G-bundle P over 7,
B G -valued n-2 form

dB+[A,B]=D,B=0,

1
dA+ s[4, A =F=0.
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-Iassu:al action and equations of motion N J

(

Propagator <> 7%; gauge choice

— '. g 1 [ i .
Spr = tr [ (Er_f‘-"-l + ,.—}B[H'- ] iple vertex > f

abc

(Ag(u)Bylv)) = rji darg(u — v)

P |
!

Connected Feynman diagrams:
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BF theory with sources

Partition function /
theory with sources

Correlation function /
theory without sources

¢ 0. A(u), B(u)

¢ not gauge-inv observables

¢ source term breaks the gauge
inv of the action
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- Feynman diagrams " N 3]

Alu) = (A@w)), = Y B(u) = (B(u))y = >
all trees all [TW] compositions

Short trees Alw) — H d el — o) 4 alu B
AU i @ cllgl: H — -'E} + ﬂ.{__'l'l-] Zlgansyin :|
[T(I1=1)] :‘= 1
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( Quantum equations of motion ‘ g)

Coincides with the classical eqn.
dB+[A,B]=D4B=0
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ations of motion -

Alu) = Z m; d arglu — z;) + alw; z21,..., 2

i—1

d arg'(y B(z)
#,

Afu) ing
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( Quantum flat connection i]

%

Dependence of the &-field correlators X, (z,...., z,) on (z,...., z,)
n Singularity —
A(w) = mid arg(u — z;) + a(w; 21, . - . , zn) LR LVTTN O
i=1 new splitting

Agiy(u) = 1_?; d arg(u — z;) + A (u)

{

A () = Y [T=1);{u z}] +
i all trees, | =1
??j

Z 9 darg(u — z;) + a(u; zq,. .., 2z,

i

ho singularity at ey
U=z
U
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Quantum flat connection : i]

Quantum equation of motion for & field

dtr (nB(u))

—tr (g[A(u), B(u)])

—tr [, A(u)] —tr (nB(u)).

on

= —tr |: |ﬁ' Jd-': u J]H [ u))

Contributing
Feynman 5
graphs dz, Ky + tr [, ai] =— K, =0
e 1i
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Quantum flat connection i)

U

- d - the total de Rham differential
1K, +tr Y [mi, ai] = K, =0 ,
e It;[r? " ] on; " for all variables z,, ..., z

Consider functions o;(m;,...,M,) € G, i=1,...,n

[Da, Ds| = Dia gy Lie algebra

{EE, ,-E"}}I‘ = D&,ﬂ; — Dlﬂf__t'j + [L‘t‘-j_, ,-'5'1']

1-forms (a,, ..., a,) as components of a connection
A (a,..., a,), with values in this LA

dK, + Dy K, =0

"
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D, Alu)
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/
( Quantum flat connection i)

The cuwrvatute F of A vanishes.
Fode k=1,....n

(i) Components with k =i, j vanish identically

(Fij)i = dz;ai + Doja; =0, (Fij); = dza5 + Do,a; = 0

(i) The only non-vanishing component is (I;.).

. 1
{_ IFyi L — ﬂ?-g,-_ a; + Dﬂ.,; a; + Py [ﬂ-i . ﬂ-i.]

WlTh a; = L'i'.if_lr-:-';.'.t', + 'Etz dfz
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( Quantum flat connection 3]
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( Quantum flat connection i)
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( Outlook ’ : 3

— Torossian connection
Ny Knizhnik-Zamolodchikov connection / WZW

dV + AU =0 irreps of &
Apy = ]L Z tiidn(z — 2 play the role of T(I=1)
S propagator d In (z-z)/2zi

» KZ connection as eqn on the wave funtion of the CS TFT
with 7 time-like Wilson lines (corr. primary fields)
> holonomy matrices of the flat connection A, — braiding

of Wilson lines
» 3D TFT with TC as a wave function egn (?)
> non-local observables — insertions of exp(tr nB(z)) in 2D

\ theory )
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( Feynman diagrams ’ : i)
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: M. Mateev Memorial Conference, Quantum Fields in BF Theory
s Sofia, 10-12.1V.2011



