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Рис.: Ordinary and generalized supergravities in 10D
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Generalized 10D supergravity from bivector deformation in DFT

SDFT =

∫
dxDe−2d R, d = ϕ−

1

4
log G . (1)

DFT curvature

R =HAB(2EM
A∂MFB −FAFB) + FABCFDEF (

1

4
HADηBEηCF −

1

12
HADHBEHCF )

− 2ηACEM
C∂MFA + ηABFAFB −

1

6
FABCFDEFηADηBEηCF ,

(2)

HAB =

(
hab 0
0 hab

)
, ηAB =

(
0 δba
δab 0

)
, ∂M = (∂m, ∂

m ≡ 0), ∂A = EM
A ∂M. (3)

Fluxes
FABC = 3EN [C∂AEN

B], FA = ENA∂BEN
B + 2∂Ad . (4)

Parametrization that corresponds to supergavity

EM
A =

(
eam 0

−ekaBkm ema

)
. (5)
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Generalized 10D supergravity from bivector deformation in DFT

ẼM
A = O[β]M

NEN
B =

(
ẽam 0

−ẽka B̃km ẽma

)
, OM

N =

(
δnm −βnm

0 δmn

)
. (6)

For the deformation parameters, we use the polykilling ansatz

βmn = rabkm
a kn

b , Im = ∇kβ
km =

1

2
fab

ckc
mrab ̸= 0, fde

[arb|d|r c]e = 0 (CYBE) (7)

under such deformations, the fluxes transform as

δFABC = 0, δFa = 2Imbmne
n
a , δFa = 2I a. (8)

EM
A

F

EoMs(F)=0

EoMsSUGRA(g ,B, d) = 0

L L

ẼM
A = OM

NEN
A

F̃ = F + δF

EoMs(F̃ − δF)=0

EoMsI (g̃ , B̃, d̃) = 0

R = R[h4] + 4∇mX
m − 4XmX

m −
1

12
H2 (9)

Xm = Im + Zm, Zm = ∂mΦ− BmnI
n . (10)
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Exceptional field theory

Exceptional field theory (ExFT) - this is a generalization of 11-dimensional supergravity in split
form d + (11− d), explicitly covariant with respect to the U-duality group.

11D SUGRA Gµ̂ν̂ Cµ̂ν̂ρ̂

7D + 4D split gµν Aµa hab Aµmn Cmnk Cµνρ Bµνm

#d .o.f . metr. 4 vect. 10 sc. 6 vect. 4 sc. 3-for. 4 2-for.
2-for. 4 3-for.

dual
SL(5) ExFT gµν Aµ

MN mMN BµνM Cµνρ
M

mMN = EMAENBmAB (11)

Parametrization that corresponds to supergavity

mMN = EMAENBmAB , EMA = e
1
10

[
e−

1
2 ema e

1
2 V a

0 e
1
2

]
, ∂5m = ∂m, ∂mn = 0, (12)

e = det(eam), Vm = 1
3!
εmnklCnkl
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Ansatz for fields

We consider theory on the background M11 = M7 ×M4

gµν = gµν(y
µ, xm), mMN = mMN(x

m),

Aµ
MN = 0, BµνM = 0.

(13)

gµν(y
µ, xm) = e−2ϕ(xm)e

2
5 ḡµν(y

µ), mMN = e−ϕe
1
5 MMN . (14)

Lagrangian

m L′ = YABYCDm
ACmBD −

1

2
YABYCDm

ABmCD + 32ZABCZDEFmADmBEmCF

+ 32ZABCZDEFmACmBDmEF −
7

3
θABθCDm

ACmBD + ēR[ḡ(7)],

(15)

Fluxes
FABC

D =
3

2
ZABC

D −
1

2
θ[ABδC ]

D + δ[A
DYB]C , (16)

θAB = E−1EMN
AB∂MNE − EM

[A∂MNE
N
B],

YAB = −EM
(A∂MNE

N
B),

ZFGE = −
1

24
ϵFGABCEE

M∂ABE
M
C −

1

48
ϵGABCEEF

M∂ABE
M
C +

1

48
ϵFABCEEG

M∂ABE
M
C .

(17)
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Generalized Yang-Baxter deformation

ẼM
A = O[Ω]M

NEN
B = e−

ϕ̃
2

 ẽ1/2ẽma 0

−ẽ1/2Ṽm ẽ−1/2

 , O[Ω] =

 δmn 0

1
3!
ϵmpqrΩpqr 1

 . (18)

For the deformation parameters, we use the polykilling ansatz

Ωmnk =
1

6
ραβγkα

mkβ
nkγ

k , (19)

satisfying the condition (a generalization of the Yang-Baxter equation)

6ρ[i2|i7j1ρ|i3i4|j2fj1j2
|i5] + ρj1j2[i2ρi3i4i5]fj1j2

i7 = 0. (20)

Under such deformations, the fluxes transform as

δFABC
D =

1

4
Em

CE
n
AE

k
BEl

E J lpϵkmnp , (21)

Jmn = ki1
mki4

nρi1 i2 i3 fi2 i3
i4 , (22)

that under reduction gives

Jmn = ρi1 i2 i3 fi2 i3
i4ki1

mki4
n −→

i=(∗,α),m=(∗,m̄)
I m̄ ≡ J∗m̄ = ρ∗αβ fαβ

γkγ
m̄. (23)
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Construction of generalized supergravity equations

EM
A

F

EoMs(F)=0

EoMsSUGRA(g ,C) = 0

L L

ẼM
A = OM

NEN
A

F̃ = F + δF

EoMs(F̃ − δF)=0

EoMsJ(g̃ , C̃) = 0

Generalized equations (ϕ and Cmnk )

0 =
1

7
e2ϕ R[ḡ(7)] +

1

6
(∇V )2 + ∇̃mXm − 6XmX

m − 2JmnJmn +
4

3
JmnJ

nm,

0 = ∇̃mFmnkl − 6
(
XmFmnkl + 2JpmCm[nkJl ]p − JpmJp[nCkl ]m

)
,

(24)

where
Fmnkl = 4∂[mCnkl ], Zm = ϵmnklJ

nkV l ,

Xm = ∂mϕ−
2

3
Zm, ∇̃m = ∇m − ∂mϕ.

(25)
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Thank you for your attention!

Рис.: "Deformations open the way to the world of new knowledge"
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