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We describe a novel twistorial construction of the asymptotic Bondi-Metzner-Sachs (BMS) symmetries
at null infinity for asymptotically flat spacetimes. We define BMS twistors as spinor solutions to some set of
components of the usual spacetime twistor equation restricted to null infinity. The space of BMS twistors is
infinite dimensional. We show that given two BMS twistors, their symmetric tensor product can be used to
generate (complex) vector fields which are the infinitesimal BMS symmetries of null infinity. In this sense,
BMS twistors are “square roots” of BMS symmetries. We also show that these BMS twistor equations can
be written a pair of covariant spinor-valued equations which are completely determined by the intrinsic
universal structure of null infinity.
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I. INTRODUCTION

For asymptotically flat spacetimes describing isolated
systems in general relativity, it is well-known that at the
asymptotic boundary, null infinity denoted by I, one
obtains an infinite-dimensional asymptotic symmetry
group—the Bondi-Metzner-Sachs (BMS) group—along
with the corresponding charges and fluxes due to gravita-
tional radiation [1–8]; see also [9] for a recent exposition.
On the other hand, the conformal geometry of flat
Minkowski spacetime is elegantly described in terms of
spinorial objects known as twistors, which satisfy a certain
differential equation called the twistor equation [Eq. (2.1)];
see [10].
However, it is well-known that there are significant

difficulties in imposing the full twistor equation, even at
null infinity, for general asymptotically flat spacetimes
[11]. The usual approach to circumvent these issues is to
associate certain 2-surface twistors to a cross section of null
infinity [11–13]. These 2-surface twistors are required to
satisfy only those components of the full twistor equation,
which are tangent to the chosen 2-surface [Eq. (2.6)]. Using
this approach, one can generate a vector field representing a
Poincaré symmetry on some fixed cross section of null
infinity (see Sec. II). To this Poincaré symmetry, one can
associate a charge formula which is to represent the
momentum and angular momentum of the spacetime at
that cross section [12]. However, the restriction to a fixed
cross section and the resulting Poincaré symmetries is very
unnatural from the point of view of asymptotic flatness and
the universal geometric structure of null infinity.
In this work, we obtain a new description of all the

asymptotic BMS symmetries starting from spinor solutions

of a certain twistorlike equation at null infinity without
choosing any particular cross section (Sec. III). Similar to
the 2-surface twistor approach, we will only impose some
components of the full twistor equation at null infinity
[Eq. (3.1)]. Crucially, these will not be all the components
of the twistor equation, which are tangent to I . The
solutions to these equations, which we call BMS twistors,
form an infinite-dimensional space. Using two such BMS
twistors, we then generate all BMS symmetries at null
infinity [Eq. (3.2)]. The components of the twistor equa-
tions we use are precisely those that are determined only by
the universal geometric structure of null infinity, and thus,
the BMS twistors also depend only on this universal
structure. We make this precise in Sec. IV by writing these
BMS twistor equations in an intrinsic covariant form
[Eq. (4.13)], which makes it manifest that they refer only
to the universal structure at null infinity.
We conclude with a short discussion of some interesting

new directions for future research suggested by this work
in Sec. V.

A. Notation and conventions

Wewill use the definition of asymptotic flatness given by
Penrose’s conformal completion (see [5,14]) and denote
null infinity as I ≅ R × S2. Abstract indices a; b;… will
be used for tensors in spacetime, while A;B;… and
A0; B0;… will be used for abstract spinor indices using
the conventions in [15]. We work exclusively in the
conformally completed spacetime, the unphysical space-
time M with a Lorentzian metric gab. We use the mostly
negative signature ðþ;−;−;−Þ for the Lorentzian four-
dimensional metric tensor gab on spacetime and denote the
corresponding (antisymmetric) metrics on the spinor spaces
by ϵAB and ϵA0B0 ; see [15].*kartikprabhu@ucsb.edu
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If Ω is the conformal factor used to obtain the conformal
completion of the physical spacetime, then it can be shown
that ∇aΩ is the null generator of I , and that one can,
without loss of generality, choose Ω so that the Bondi
condition ∇a∇bΩ ¼ 0 is satisfied at I . For intermediate
computations, we will use the Geroch-Held-Penrose (GHP)
formalism at null infinity [10,15–17]. The GHP weight of
any quantity η will be denoted by η ≗ ðp; qÞ, and its spin
will be s ¼ ðp − qÞ=2. For this, it will be convenient to
make a choice of a null tetrad and spinor basis at I which
determines a Bondi system; see [10] for details.

We pick a vector field na and a spinor ιA at null infinity
so that

Ana ¼ −∇aΩ; na ¼ ιAιA
0
; ð1:1Þ

for some real function A with GHP weights A ≗ ð1; 1Þ.
Next, we pick a foliation of I so that the cross sections are
parallely transported along na. This foliation determines a
unique null vector field la at I so that la ¼ gablb is the
conormal to the cross sections and nala ¼ 1. Finally, we
pick a complex null basis ma and m̄a, which is tangent to
the cross sections of this foliation and mam̄a ¼ −1. In this
basis,

gab ¼ 2nðalbÞ − 2mðam̄bÞ; qab ¼ −2mðam̄bÞ; ð1:2Þ

where qab is the pullback of gab to I , and is a (negative
definite) Riemannian metric on the cross sections of I . We
can also define another spinor oA so that ðoA; ιAÞ and their
complex conjugates ðoA0

; ιA
0 Þ associated with the tetrads in

the usual way (see [10] for details) and normalized so that

oAιA ¼ oA0 ιA
0 ¼ 1; ð1:3Þ

and all other contractions vanishing. In this choice of basis,
the GHP spin coefficients at I satisfy

κ0 ¼ σ0 ¼ τ0 ¼ ρ0 ¼ τ ¼ Imρ ¼ 0; ð1:4Þ

while the spin coefficients κ, σ, Reρ are arbitrary.
The function A appearing in Eq. (1.1) satisfies (see
Eq. 9.8.26 of [10])

Þ0A ¼ ðA ¼ 0: ð1:5Þ

Note that the spin coefficients κ and Reρ can also be set to
zero, by appropriate choices of the conformal factor and
tetrad away from I , but we will not need to do so. The only
nontrivial spin coefficient at I is σ which encodes the
gravitational radiation through the News tensor, which is
represented by a complex function N with

N̄ ≔ Þ0σ: ð1:6Þ

II. TWISTOR EQUATION AT NULL INFINITY

In this section, we consider the twistor equation in the
unphysical spacetime M evaluated at null infinity I. A
given spinor ωA satisfies the twistor equation if

∇ðA
A0ωBÞ ¼ 0: ð2:1Þ

The twistor equation is conformally invariant: if we
conformally rescale the metric gab ↦ ϖ2gab, whereϖ > 0

is some smooth function, along with ωA ↦ ωA then

∇ðA
A0ωBÞ ↦ ϖ−1∇ðA

A0ωBÞ (see Sec. 6.1 of [10]). Thus, sol-
utions ωA of the twistor equation are conformally invariant
spinors on spacetime. For this reason, we will only need to
consider the twistor equation on the unphysical spacetime
M with some fixed choice of the conformal factor.
It will be convenient to decompose the spinor ωA into its

components in a spinor basis as

ωA ¼ ω0oA þ ω1ιA; ð2:2Þ

where the components have the GHP weights

ω0 ≗ ð−1; 0Þ; ω1 ≗ ð1; 0Þ: ð2:3Þ

We will frequently denote this decomposition as
ωA ≡ ðω0;ω1Þ. Note that ω0 is spin s ¼ −1=2 while ω1

is spin s ¼ 1=2. The GHP form of the twistor equation can
be found in Eq. 4.12.46 of [15], which when evaluated at I
in our choice of frame gives

ðÞþ ρÞω0 ¼ ð0ω1; Þω1 ¼ κω0 ð2:4aÞ

ðω1 ¼ σω0 ð2:4bÞ

ð0ω0 ¼ 0; Þ0ω0 ¼ 0; Þ0ω1 ¼ ðω0: ð2:4cÞ

Equation (2.4) reveals that, in general, there are signifi-
cant issues with imposing the twistor equation at I ; see also
[11]. One cannot even impose the components of the
twistor equation which are tangent to null infinity
[Eqs. (2.4b) and (2.4c)]. To see this, take the Þ0 of
Eq. (2.4b) and use the last equation in Eq. (2.4c) to get

ð2ω0 ¼ −N̄ω0: ð2:5Þ

However, since ω0 is spin s ¼ −1=2, the first equation in
Eq. (2.4c) implies that ð2ω0 ¼ 0, and thus, we have N̄ ¼ 0

orω0 ¼ 0. Clearly, the condition N̄ ¼ 0 is very restrictive as
it demands that our spacetime have no radiation at null
infinity. If we choose instead ω0 ¼ 0, then the remaining
equations, Þ0ω1 ¼ ðω1 ¼ 0, have a two complex dimen-
sional space of solutions fromwhichwewould not be able to
generate the infinite-dimensional BMS symmetries—these
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restricted solutions can be used to generate the four-dimen-
sional space of BMS translations (see Sec. III).
To side-step these issues, the standard approach in

twistor literature is to pick a fixed cross section S of I
and on this cross section impose only the “angular”
components of the twistor equation (see [11–13]). That
is, we impose

ð0ω0 ¼ 0; ðω1 ¼ σω0 on S: ð2:6Þ

These solutions define a 2-surface twistor ωA ≡ ðω0;ω1Þ at
S. Then, given two 2-surface twistors ωA ≡ ðω0;ω1Þ and
ω̃A ≡ ðω̃0; ω̃1Þ, both solutions of Eq. (2.6), one defines a
vector field ξa at the chosen cross section S by

ξajS ≔ ðAβÞna þ Xma;

βjS ¼ −iðω0ω̃1 þ ω1ω̃0Þ; XjS ¼ −2iAω0ω̃0: ð2:7Þ

Using Eq. (2.6), one finds the conditions,

ð0XjS ¼ 0; ð2ðAβÞjS ¼
1

2
σðX þ ððσXÞ: ð2:8Þ

Note that X has GHP weight ð−1; 1Þ thus is spin s ¼ −1.
Then, from Proposition 4.15.58 of [15], ð0XjS ¼ 0 implies
that X is supported only on the l ¼ 1 spin-weighted
harmonics. Thus, there is a three complex dimensional
space of X, which span the Lie algebra slð2;CÞ, which is
isomorphic to the Lorentz algebra. The second condition in
Eq. (2.8) is slightly trickier to interpret but expresses a
restriction of the BMS algebra to a particular Poincaré
subalgebra (see [11]). For this choice of subalgebra, the
(complex) charge associated with the symmetry ξa at S was
proposed by Penrose [12]. It can be shown that this charge
formula is equal to the Wald-Zoupas charge formula [8] for
the choice of subalgebra of symmetries made above; see
Appendix C. 3 of [9] and also [11,13].
The Poincaré subalgebra chosen using Eq. (2.8) is quite

unnatural from the point of view of null infinity. This
choice cannot be transported away from the chosen cross
section S, and different choices of cross section give
different Poincaré algebras, in general. So given an asymp-
totically flat spacetime, there is no natural choice for this
Poincaré symmetry. Further, the Poincaré subalgebra
chosen using Eq. (2.8) is not universal since the choice
depends on the shear σ which depends on the particular
physical spacetime under consideration.

III. BMS TWISTORS AND SYMMETRIES

Now, we show that there exists an alternative strategy to
side step the issues with imposing the full twistor equation
at I , which also helps generate the full set of BMS
symmetries.

Our approach is to only impose the subset Eq. (2.4c) of
the twistor equation on all of I , that is

ð0ω0 ¼ 0; Þ0ω0 ¼ 0; Þ0ω1 ¼ ðω0: ð3:1Þ

It is quite straightforward to show that there are infinitely
many solutions to Eq. (3.1). Choose any cross-section S ≅
S2 of I on which we will specify the “initial” values of
ðω0;ω1Þ. Since ω0 is spin s ¼ −1=2, the first equation,
ð0ω0 ¼ 0 has a 2 complex dimensional space of solutions
on S; this follows from Proposition 4.15.58 and
Table 4.15.60 of [15]. In terms of spin-weighted spherical
harmonics, ω0 satisfying ð0ω0 ¼ 0 is a spin s ¼ −1=2 and
l ¼ 1=2 function on S2. The “initial” value of ω1 is
unconstrained except for being a spin s ¼ 1=2 function
on S. The last two equations in Eq. (3.1) can then be used to
propagate this “initial” value to all of I along its null
generators. Thus, we have an infinite-dimensional space of
solutions ωA ≡ ðω0;ω1Þ to Eq. (3.1), which we will call
BMS twistors.
Now let ωA ≡ ðω0;ω1Þ and ω̃A ≡ ðω̃0; ω̃1Þ be any two

BMS twistors. Then, we define a vector field ξa on I by

ξa ¼ ðAβÞna þ Xma; β ¼ −iðω0ω̃1 þ ω1ω̃0Þ;
X ¼ −2iAω0ω̃0: ð3:2Þ

This is similar to Eq. (2.7), except now both the BMS
twistors and the vector field are defined on all of I instead
of on a fixed cross section. Using Eq. (3.1) by direct
computation, one obtains

Þ0ðAβÞ ¼ 1=2ðX; Þ0X ¼ 0; ð0X ¼ 0: ð3:3Þ

These are precisely the conditions which define a (com-
plex) BMS vector field on I (see [11] or Appendix B of
[9]). A general (complex) BMS vector field can be obtained
as the linear span of such vector fields while a real BMS
vector field can be obtained by taking the real part.
As before solutions of ð0X ¼ 0 span the Lorentz Lie

algebra slð2;CÞ, and Þ0X ¼ 0 tells us how to propagate
them along null generators of I . Consider a particular
solution ω̃0 ¼ 0, so that Þ0ω̃1 ¼ 0. In this case, X ¼ 0 and
Þ0ðAβÞ ¼ 0. Since the space of solutions ω̃1 is infinite
dimensional, the space of solutions for β is also infinite
dimensional but is constant along the null generators of I ;
these represent the (complex) BMS supertranslations.
Finally, consider the case where ω̃0 ¼ 0 and ðω̃1 ¼ 0.
Note that this last condition is now preserved under Þ0 even
in radiative spacetimes, where N̄ ≠ 0. Then since ω̃1 is
spin s ¼ 1=2, ðω̃1 ¼ 0 implies that it is supported only
on the l ¼ 1=2 harmonics which is a two complex-
dimensional space. In this case, the corresponding BMS
vector field is
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ξa ¼ ðAβÞna; β ¼ −iω0ω̃1; ð2ðAβÞ ¼ 0: ð3:4Þ

Note that since ω0 is s ¼ −1=2 and l ¼ 1=2 and ω̃1 is
s ¼ 1=2 and l ¼ 1=2, β is s ¼ 0 and l ¼ 0 or l ¼ 1,
which is precisely the solutions to ð2ðAβÞ ¼ 0 and re-
present the four complex BMS translations.
The charge and flux formulas associated with the BMS

symmetries can be obtained using the Wald-Zoupas pro-
cedure [8] (see Appendix B of [9] for the expressions in the
GHP notation), which can be written in terms of the BMS
twistors using Eq. (3.2). Note that one cannot generalize
our construction to obtain a “quasilocal” charge formula
since the BMS symmetries are only defined at null infinity,
and any extension of these symmetries into the spacetime is
highly nonunique and gauge dependent.

IV. INTRINSIC AND UNIVERSAL FORM OF THE
BMS TWISTOR EQUATIONS ON I

The BMS vector fields on I are generators of diffeo-
morphisms, which preserve the intrinsic universal structure
at I [5,7]. We show in this section, that the BMS twistor
equations can also be expressed as intrinsic universal
equations on I . Note we will retain the function A ≗
ð1; 1Þ introduced in Eq. (1.1) to keep track of the GHP
weights in our choice of tetrad basis; if one is concerned
only with tensorial expressions then A can be set to 1.
Let us recall the “first-order” structure of I consists of a

vector field Ana and a degenerate Riemannian metric qab,
such that Anaqab ¼ 0. This structure is universal, in the
sense that na and qab are intrinsically defined on the
manifold I , and are common to all asymptotically flat
spacetimes. Different asymptotically flat spacetimes are
instead distinguished by the “second order” structure
encoded in equivalence classes of derivative operators on
I ; we recall the essential aspects below and refer to [5,7]
for details.
Let va be a 1-form on I and let μa be any extension of va

into the spacetime M, i.e., μa is a 1-form in M such that
va ¼ μa

⟵
, where

⟵
denotes the pullback to I . Then, a

derivative operator Da on I is defined as (see p. 46 of [5])

Davb ≔ ∇aμb
⟵

: ð4:1Þ

Note that Da is well-defined since it is independent of the
choice of extension μa of va into the spacetime M; i.e.,
replacing μa with μa þ νAna þΩλa does not affect
Davb on I [5]. Intrinsically on I , this derivative operator
satisfies

DaðAnbÞ ¼ 0; Daqbc ¼ 0: ð4:2Þ

Two derivative operators D̂a and Da are equivalent (they
represent different conformal completions of the same
physical spacetime) if [7]

ðD̂a−DaÞvb¼fqabðAncÞvc¼−ðρ̂−ρÞqabðAncÞvc; ð4:3Þ

for some function f and all vb on I . In our tetrad basis, this
function is given by the difference of the spin coefficient ρ
as indicated above. Let us denote by fDga the equivalence
class of the derivative operator Da under the above
equivalence relation.
The difference of equivalence classes of derivatives is

given by a tensor γab,

ðfD̂ga − fDgaÞvb ¼ γabðAncÞvc;
γabðAnbÞ ¼ 0; qabγab ¼ 0; ð4:4Þ

for all vb. In our tetrad basis, this is

γab ¼ ðσ̂ − σÞm̄am̄b þ c:c:; ð4:5Þ

where c.c. denote the complex conjugate of the previous
expression. The shear spin coefficient σ encodes the
different equivalence classes of derivatives and thus, the
radiative degrees of freedom at I [7].

Since the BMS twistor equations Eq. (3.1) do not depend
on the spin coefficients ρ and σ, we can already see that the
BMS twistors do not depend on the choice of derivative
operator on I . Thus, the BMS twistors are universally
defined on the manifold I and are common to all
asymptotically flat spacetimes. Since the BMS twistor
equations are universal, can we express them entirely in
terms of the intrinsic derivative operators Da on I? As we
show next, this is indeed possible.
First, we note that since na ¼ ιAιA

0
, we can consider ιA

and its conjugate as part of the universal structure.
Secondly, we can easily extend the derivative operator
Da to act on spinor fields on I . Consider the “Infeld-van
der Waerden symbols” σaAA0 inM, which are implicitly used
to convert between a tensor index and a pair of spinor
indices [15]. At I , we can express them in our tetrad and
spinor basis as

σaAA0 ¼ naoAoA0 −maιAoA0 − m̄aoAιA0 þ laιAιA0 : ð4:6Þ

Note that σaAA0 is a covariant map from tensor products of
spinor fields to vector fields. Then the BMS twistor
equations Eq. (3.1) can be expressed covariantly as

0 ¼ ιBσaAA0
⟵

∇A0ðAωBÞ ¼ −laðÞ0ω0Þ þmaðð0ω0Þ

−
1

2
m̄aðÞ0ω1 − ðω0Þ; ð4:7Þ

where, as before,
⟵

denotes the pullback of the tensor

index to I . Note that in the second expression, we have
written the covariant form in our choice of basis. This
cannot be directly expressed in terms of the intrinsic
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derivative Da due to the appearance of a term ∇A0BωA

where the A index is not on the spacetime derivative.
However, let us define

σaA ≔ σaAA0 ιA
0
; σaA0 ≔ σaAA0 ιA: ð4:8Þ

Since these quantities are tangent to I , we can consider
them as spinor-valued vector fields intrinsically on I . By
direct computation, they satisfy the identities,

σaA¼σaA0 ; σaAι
A¼na; qabσaAσ

b
B¼0; qabσaAσ

b
B0 ¼ ιAιB0 ;

ð4:9Þ

and their conjugates. Now, we use σaA and σaA0 to define the
spinor-valued derivatives,

DA ≔ σaADa; DA0 ≔ σaA0Da; ð4:10Þ

with DA0 ¼ ðDAÞ and ιADA ¼ ιA
0
DA0 . In terms of the

spacetime derivative, these are given by DA ¼ ιA
0∇AA0

and DA0 ¼ ιA∇AA0 .
If D̂a and Da are equivalent derivative operators on I

then for any spinor μA, we have

ðD̂A−DAÞμB¼0; ðD̂A0 −DA0 ÞμB¼ðρ̂−ρÞιA0 ιBι
CμC;

ð4:11Þ

while, the difference of equivalence classes of derivative
operators is given by

ðfD̂gA − fDgAÞμB ¼ ðσ̂ − σÞιAιBιCμC;
ðfD̂gA0 − fDgA0 ÞμB ¼ 0: ð4:12Þ

The corresponding action on primed spinors are obtained
by taking the complex conjugate of the above equations.
The BMS twistor equations can be now expressed as a

pair of spinor-valued equations,

0 ¼ ιBDðAωBÞ ¼ −oAðÞ0ω0Þ − 1

2
ιA½Þ0ω1 − ðω0� ð4:13aÞ

0 ¼ ιBDA0
ωB ¼ −oA0 ðÞ0ω0Þ þ ιA

0 ðð0ω0Þ: ð4:13bÞ

Note that these form of the equations are completely
covariant and intrinsically defined on I ; we have expressed
them in our choice of basis for convenience. Using
Eqs. (4.11) and (4.12), it is straightforward to check that
both Eqs. (4.13a) and (4.13b) are invariant under any
change of derivative operators and their equivalence
classes. Thus, Eq. (4.13) is the BMS twistor equation
written in an universal form, completely intrinsically on
null infinity. The BMS vector field [Eq. (3.2)], obtained
from two BMS twistors ωA and ω̃A, can also be expressed
covariantly as

ξa ¼ 2iAσaAιBω
ðAω̃BÞ: ð4:14Þ

Note that if ωA satisfies the usual twistor equation
Eq. (2.1) then, using the fact that the spinor space is
two dimensional, one can infer the existence of another
spinor πA0 such that (see [10])

∇A0Aω
B ¼ −iϵABπA0 ; πA0 ¼ i

2
∇A0Aω

A; ð4:15Þ

where the second equation follows from the first by taking a
trace over the A and B indices.
One can do something similar for the BMS twistor

equations [Eq. (4.13)] as follows. First, Eq. (4.13b) implies
that there exists a spinor πA0 such that [note that this πA0 is
unrelated to the one in Eq. (4.15)]

DA0ωB ¼ −iπA0 ιB: ð4:16Þ

Then, Eq. (4.13a) implies that there exists a λ such that

DAω
B ¼ −λιAιB − iπ0

0
ϵA

B; ð4:17Þ

where we have used the fact that ιADA ¼ ιA
0
DA0 and, in our

notation, ιA
0
πA0 ¼ π0

0
. Using our choice of spinor basis, we

find

λ ¼ ðω1 − σω0

π0
0 ¼ i

2
DAω

A ¼ i
2
½Þ0ω1 þ ðω0� ¼ iðω0

πA0 ¼ i oA0 ðÞ0ω1Þ − i ιA0 ðð0ω1 − ρω0Þ
¼ i oA0 ððω0Þ − i ιA0 ðð0ω1 − ρω0Þ: ð4:18Þ

Using Eqs. (4.11) and (4.12) and Eqs. (4.16) and (4.17),
or the basis expressions Eq. (4.18), it can be checked that if
D̂a and Da are equivalent derivative operators, then

λ̂¼ λ; π̂A0 ¼πA0 þ iðρ̂−ρÞιA0ω0; π̂0
0 ¼π0

0
; ð4:19Þ

and similarly, if fD̂ga and fDga are different equivalence
classes of derivatives, we have

λ̂ ¼ λ − ðσ̂ − σÞω0; π̂A0 ¼ πA0 : ð4:20Þ

Thus, while λ and πA0 are not universal, π0
0 ¼ ιA

0
πA0 is

universally defined on I .

V. DISCUSSION

The relationship of these BMS twistors at null infinity
with other aspects of twistor theory would be interesting to
explore. We mention a few possible future directions.
The universal geometric structure of null infinity is a

conformal Carroll structure on I ≅ R × S2, which is an

TWISTORIAL DESCRIPTION OF BONDI-METZNER-SACHS … PHYS. REV. D 105, 024018 (2022)

024018-5



“ultrarelativistic” limit (speed of light tends to zero) of
conformal Lorentzian structures [18–23]. In this sense, an
“ultrarelativistic” limit of Ward’s minitwistor space [24],
could describe some universal twistorial structure of I and
might shed more light on the BMS twistors defined in this
paper. While the “nonrelativistic” limit of twistor theory
has been investigated [25], we are not aware of any such
work on the “ultrarelativistic” limit.
Limits of the twistor equation to spatial infinity have

also been considered previously by Shaw [26,27]. In this
context, it has been recently shown that, for suitably
regular spacetimes, the asymptotic BMS symmetries at
both future and past null infinites can be matched
onto each other through spatial infinity [17,28]. The
twistorial aspects of this matching and the relation to

BMS twistors described in this paper are certainly worth
investigating.
Finally, we note that the construction of the BMS

twistors uses the universal structure at null infinity. It
would be interesting to see if a similar construction can be
carried out at finite null surfaces in general relativity using
the universal structure defined in [29] to generate sym-
metries at finite null surfaces.
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