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Context
Newman 1976 : one of the first attempt to flat holography from null
infinity (classical)

◮ For an AF space define H as the space of cuts at null infinity
◮ For Minkowski H ≃ M

µ U x da IA

x a
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Context

Newman 1976 : one of the first attempt to flat holography from null
infinity (classical)

◮ For an AF space define H as the space of cuts at null infinity
◮ For Minkowski H ≃ M
◮ Non trivial : every AF self dual Einstein spacetime is one to one with H

Penrose : very powerful non linear graviton theorem, for asymptotic
twistor spaces it gives the H spaces of Newman
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Goal

In this talk :

Using conformal compactification in a (super)twistor formulation

And a decomposition in homogeneous spaces for the super Poincaré
group

We get a geometric description of super null Infinity

And explicit form of the good cuts at super I for super Minkowski
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The non supersymmetric case

Conformally compactified Minkowski M
1,3

is a homogeneous space for the
conformal group

M
1,3

=
SO(2, 4)

R4 ⋊ (R× SO(1, 3))

We can choose ISO(1, 3) ⊂ SO(2, 4) and break the conformal invariance
by imposing to stabilize the preferred degenerate direction called null

infinity tractor I I =

󰀵

󰀷
1

0AA
′

0

󰀶

󰀸

→ Split of M
1,3

into orbits of Poincaré

M
1,3

= M1,3 ⊔ I ⊔ {I}
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Grassmannian definition of compactified Minkowski

Equivalent definition that generalizes to the susy case : (complexified)

M
4
:= Gr(2,C4)

= {span(Zα1,Zα2) | Zαb =

󰀗
ωAb

πA′b

󰀘
∈ C4 for b = 1, 2}
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Grassmannian definition of compactified Minkowski

Equivalent definition that generalizes to the susy case : (complexified)

M
4
:= Gr(2,C4)

= {span(Zα1,Zα2) | Zαb =

󰀗
ωAb

πA′b

󰀘
∈ C4 for b = 1, 2}

↓

M
4|2N
ℓ := Gr(2|0,C4|N )

= {span(Z α̂1,Z α̂2) | Z α̂b =

󰀵

󰀷
ωAb

πA′b

θIb

󰀶

󰀸 ∈ C4|N for b = 1, 2}
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Parenthesis : chirality

Actually, it’s more complicated... Complexify and :

M = F (2|0, 2|N ,C4|N )

Mℓ = Gr(2|0,C4|N )

Z α̂b =

󰀵

󰀷
ωAb
ℓ

πA′ℓ
b

θIbℓ

󰀶

󰀸

Chiral left

πℓ

M r

Chiral right

πr
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Super Poincaré action

SU(2, 2) ↠ SO(2, 4) → super conformal group SU(2, 2|N )

SU(2, 2) ↺ M4 → SU(2, 2|N ) ↺ M
4|2N

Iαb =

󰀗
1Ab

0A′b

󰀘
→ preferred super null direction I α̂b =

󰀵

󰀷
1Ab

0A′b

0Ib

󰀶

󰀸

ISO(1, 3) → ISO(1, 3|N )C ⊂ SU(2, 2|N )C
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Super Poincaré action

SU(2, 2) ↠ SO(2, 4) → super conformal group SU(2, 2|N )

SU(2, 2) ↺ M4 → SU(2, 2|N ) ↺ M
4|2N

Iαb =

󰀗
1Ab

0A′b

󰀘
→ preferred super null direction I α̂b =

󰀵

󰀷
1Ab

0A′b

0Ib

󰀶

󰀸

ISO(1, 3) → ISO(1, 3|N )C ⊂ SU(2, 2|N )C

Result of the decomposition : more subspaces !

M
4|2N
ℓ = M

4|2N
ℓ ⊔ I

(3|N )
ℓ ⊔ ιℓ ⊔H ⊔ {I}
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Super Null Infinity
Coordinates on these orbits ? (reality conditions)

On M
1,3|2N
ℓ ≃ ISO(1,3|N )

SO(1,3)×SU(N ) we find coordinates (XAA′
ℓ , θA

′
I ) such

that one can write

XAA′
ℓ = XAA′

+
i

2
θA

′
I θ̄

A
J̄ δI J̄ ,

for a real XAA′

Chiral left coordinates appear naturally !
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Super Null Infinity
Coordinates on these orbits ? (reality conditions)

On M
1,3|2N
ℓ ≃ ISO(1,3|N )

SO(1,3)×SU(N ) we find coordinates (XAA′
ℓ , θA

′
I ) such

that one can write

XAA′
ℓ = XAA′

+
i

2
θA

′
I θ̄

A
J̄ δI J̄ ,

for a real XAA′

Chiral left coordinates appear naturally !

On I
(3|N )
ℓ ≃ ISO(1,3|N )

R3⋊(R0|N⋊(ISO(2)×R×SU(N )))
we find coordinates

(uℓ, [π
A], θI ) such that one can write

uℓ = u +
i

2
θI θJ̄δ

I J̄

for a real u
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Ambitwistor space

The super ambitwistor space A is defined as the flag manifold
A := F (1|0, 3|N ,C4|N ).

F (1|0, 2|0, 2|N , 3|N ,C4)

A = F (1|0, 3|N ,C4|N )

π1

M = F (2|0, 2|N ,C4|N )

π2

→ A point in A defines a super null ray in M.
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Ambitwistor space

The super ambitwistor space A is defined as the flag manifold
A := F (1|0, 3|N ,C4|N ).

F (1|0, 2|0, 2|N , 3|N ,C4)

(Z α̂bλb, Z̃α̂
bλ̃b) ∈ A

π1

(Z α̂b, Z̃α̂b) ∈ M

π2

Varying (λb, λ̃b) the super ambitwistor (Z α̂bλb, Z̃α̂
bλ̃b) ∈ A corresponds

to the super null cone passing through this point.
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Super good cuts

The intersection of this super null cone with super I is the cut

(λa, λ̃a) 󰀁→

󰀳

󰁃

󰀳

󰁃
iXAB′

+ λB′ λ̃A

λA′ 0

θIB
′
λB′ 0

󰀴

󰁄 ,

󰀳

󰁃
λ̃A 0

−i X̃A′B
− λ̃B λA′

−θ̃IB λ̃B 0

󰀴

󰁄

󰀴

󰁄 .

In the chiral coordinate system (u+, [λA], [λ̃A′ ], θI ) for Iℓ,

Solution to the super good cuts

(λa, λ̃a) 󰀁−→
󰀓
XAA′
+ λAλ̃A′ , [λA], [λ̃A′ ], θIB

′
λB′

󰀔
.
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Conclusion

Short summary

Super Minkowski case

Supergeometry with a global approach, to describe the boundary

Identify two remarkable subspaces inside the compactification : super
Minkowski and super I

Expression of the super good cuts at super I
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Conclusion

Short summary

Super Minkowski case

Supergeometry with a global approach, to describe the boundary

Identify two remarkable subspaces inside the compactification : super
Minkowski and super I

Expression of the super good cuts at super I

Still in progress ...

Generalisation to curved asymptotically flat superspaces

Application to self dual supergravity

Noémie Parrini Super Null Infinity and the super good cuts 18 / 19



Thank you for your attention !
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