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N = 1 supergravity in 10 dimensions

Field content:

◦ metric gµν (graviton)

◦ 2-form Bµν (Kalb–Ramond field)

◦ density Φ (dilaton; Φ =
√
|g |e−2φ)

◦ vector-spinor ψµ (gravitino)

◦ spinor ρ (dilatino; ρ = γµψ
µ − λ)

Generalised geometry: [Coimbra–Strickland-Constable–Waldram ’11]

◦ E = TM ⊕ T ∗M with inner product ⟨x + α, y + β⟩ := α(y) + β(x)

◦ trade g + B for a subspace TM ⊕ T ∗M ⊃ C := {x + (g + B)(x , · ) | x ∈ TM}
◦ fields: C , Φ, ρ ∈ S , ψ ∈ S ⊗ C⊥ (S = spinors for C )

S =

∫
Φ(R− ρ̄ /Dρ− ψ̄α /Dψα − 2ρ̄Dαψ

α + h.o.f.t.)

◦ in fact can take E any Courant algebroid ⇝ e.g. heterotic supergravity [CMTW ’14]

◦ Idea: take V = E and E = g ⇝ a finite-dimensional theory
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Dilatonic supergravity [Kupka–Strickland-Constable–V ’24]

Data: Lie algebra g with an invariant inner product of signature (9, 1) or (5, 5) or (9, 1)

⇝ let S± be the spaces of the Majorana-Weyl spinors

Field content:

◦ boson σ ∈ R>0 (dilaton)

◦ fermion ρ ∈ ΠS+ (dilatino)

Action and symmetries:

S(σ, ρ) := Rσ2 − ρ̄ /Dρ, /D := − 1
12 fabcγ

abc , R := /D
2
= − 1

24 f
abc fabc ∈ R

generalised diffeomorphisms δζσ = 0 δζρ = 1
4ζ

afabcγ
bcρ ζ ∈ g

supersymmetry δϵσ = σ−1ρ̄ϵ δϵρ = /Dϵ ϵ ∈ ΠS−

[δϵ1 , δϵ2 ]ρ = δζρ+ δϵρ− 1
2ζaγ

a /Dρ, ζa := 2σ−2ϵ̄2γ
aϵ1, ϵ := −1

2ζaγ
aρ
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BV extension

BV space:
T ∗[−1](R>0 × ΠS+ × g[1]× ΠS−[1])

σ ρ ξ e σ∗ ρ∗ ξ∗ e∗

Z2 degree [0] [1] [0] [1] [0] [1] [0] [1]

Z degree 0 0 1 1 −1 −1 −2 −2

total even odd odd even odd even even odd

SBV = Rσ2 − ρ̄ /Dρ− σ∗σ−1(ρ̄e) + 1
4ξ

afabc(ρ̄
∗γbcρ) + ρ̄∗ /De

− 1
4ξ

afabc(ē
∗γbce) + 1

2σ
−2(ēγae)(ē∗γaρ) +

1
2 f

a
bcξ

∗
aξ

bξc

− ξ∗aσ
−2(ēγae) + 1

8σ
−2(ēγae)(ρ̄

∗γaρ∗).

{SBV ,SBV } = 0 =⇒ Q := {SBV , · } is a differential

4 / 5
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Remarks

Fierz identities:

{SBV ,SBV } = 0 needs (λ̄γaλ)λ̄γ
a = 0 for any even chiral spinor λ ⇝ dim g = 10

Topological twist à la Costello–Li: [Costello–Li ’16]

What are the points of the BV space where QBV vanishes and e ̸= 0?

/De = 0, ēγae = 0, /Dρ∗ = 2σ−2ξ∗aγ
ae + 1

4σ
−2(ρ̄∗γaρ)γae

implies that the (bosonic) background (σ > 0, ρ = 0) is supersymmetric, and R = 0

=⇒ analogue of the Calabi–Yau condition

=⇒ expansion around this point should give an analogue of the BCOV theory

Thank you for your attention!
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/De = 0, ēγae = 0, /Dρ∗ = 2σ−2ξ∗aγ
ae + 1

4σ
−2(ρ̄∗γaρ)γae

implies that the (bosonic) background (σ > 0, ρ = 0) is supersymmetric, and R = 0

=⇒ analogue of the Calabi–Yau condition

=⇒ expansion around this point should give an analogue of the BCOV theory

Thank you for your attention!

5 / 5



Remarks

Fierz identities:

{SBV ,SBV } = 0 needs (λ̄γaλ)λ̄γ
a = 0 for any even chiral spinor λ ⇝ dim g = 10
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