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Motivation: Closed string conformal field theory

I Sigma model S = 1
2πα′

∫
P d2z (gab + Bab)∂X a∂̄X b

I Define current:

J a(z , z̄) : = i∂X a(z , z̄)− i

2
Ha

bc∂X
b
0,L(z)X c

0,R(z̄)

eom→ ∂̄J a(z , z̄) = 0 +O(H2)

I Define coordinates X (z , z̄) = XL(z) + XR(z̄), and their T-duals by

∂XL = J T−→ J ∂̄XR = J̄ T−→ −J̄

I T-dual coordinates:

〈X a(z1, z̄1)X b(z2, z̄2)X c(z3, z̄3)〉 ∝ Rabc

[
L
(
z12
z13

)
− L

(
z̄12
z̄13

)]
I Computation of correlators of tachyon vertex operators suggests:
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Result I: 3-product for functions on target space

f ◦ g ◦ h = f g h + R ijk(∂i f )(∂jg)(∂kh) +O(R2)

Poisson geom.
I M, β ∈ Hom(T ?M,TM)

I {f , g} = βij(∂i f )(∂jg), [β, β]SN = 0

Quasi-Poisson geom.
I {f , {g , h}}+ cycl = R ijk(∂i f )(∂jg)(∂kh)

I R = [β, β]SN

Deformation quantization of quasi-Poisson manifolds (3-products,
non-associative star-products)

R = dββ What can we learn from quasi-Lie-algebroids about the
geometry of fluxes ?
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Result II: Quasi-Lie/ Courant algebroids and
Bianchi-identities for fluxes

Idea: Combine two (quasi-) Lie algebroids to get a Courant algebroid
structure whose commutation relations contain the fluxes
(Hijk → fij

k → Qi
jk → R ijk)

(TM, [, ]HLie, id) (T ?M, [, ]HKS(β), β)

H = dB R = [β, β]SN = dββ
↘ ↙

Courant algebroid
(TM ⊕ T ?M, J, K)

↙ ↘
Jea, ebK = Fab

c ec +Habc e
c Bianchi identities

Jea, ebK = Qa
bc ec−Fac

b ec
project to−−−−−−→

TM
0 =

[
β(ea), [β(eb), β(ec )]

]
Jea, ebK = Qc

ab ec+Rabc ec + cyclabc

0 = (β[am ∂mRbcd ]

− 3
2
R [abm Qm

cd ])ed
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Gong!


