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Higher-spin soft theorems from the
celestial conformal field theory

In a spectacular failure of any naive expectation, in 1962 Bondi, van der Burg, Met-
zner and Sachs showed that the asymptotic symmetries of asymptotically-flat gravity are
given by an infinite-dimensional group, called BMS group, rather than by the familiar
Poincaré group. Recently, it has also been pointed out that the scattering amplitudes
of four-dimensional asymptotically flat gravity transform covariantly under BMS symme-
tries [1]. This observation has been used to interpret Weinberg’s factorisation theorems
for soft amplitudes [2] — that is for scattering amplitudes involving a graviton whose
momentum tends to zero — as the Ward identities of these symmetries. The relation be-
tween asymptotic symmetries and soft theorems has been later generalised to amplitudes
involving massless particles of any spin [3].

The BMS group, in its extended version, includes the infinite-dimensional symmetry
group of a two-dimensional conformal field theory [4] and this lends scattering amplitudes
a natural reinterpretation as correlations functions of a holographically dual conformal
field theory defined on the celestial sphere at null infinity [5]. The goal of this project
is to, (i) learn the basics tools of conformal field theory and (ii) use them to rederive
Weinberg’s soft theorems for amplitudes involving massless particles of spin s > 2.
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