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Introduction

Celestial Holography program is
interesting both for understanding
holographic description of flat space
and for exploring properties of
scattering amplitudes.

Stieberger's review talk
| will discuss necessary conditions for
a 4d theory to have a celestial dual

with an associative OPE.



Celestial Holography
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Graviton OPEs
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Conformally soft gravitons

» Nofing #hat OPE coefficients 8 have poles,
define  conformally Soff graviton gperetors
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Soft current algebra

+ Defining the commutator
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w-algebra
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Deformed OPE

 Himwich, Pafe, Singh  consickred - correchins % OPE from
non- minimal - eouplings.
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Deformed w-algebra

+The algebra  becomes
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Jacobi identity
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Include gluons
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Relation to W-algebra

fope, Shen, Koman S eonstructed  W,,,, by deforming vy, ,
[V V?z] Z 21" flrmz /% m; i it “1r-2 .

m1) m, rep M+mz
2[91 Z/ Z:?z
[?/ M5 M / § fm,mz,l?
99
=~ /16 e "= .Z/.Zrﬂj L— (4,4, m, My, 2r+1/

e Cp =()
?
. wedge Suba/feﬁm g.- (3, 2.. 1-4<m<g-T1

D51 lesz N(g 9, M, M, 2rt] -
[VM ) M J f_%Z(.Z/‘I} 7)%:,%.,22;"45 St3,-dr-2

DUR ALGEBRA 5=0,%2 m;+mMy,




Implications for Amplitudes 1
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Implications for Amplitudes 2
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+These amplitudes are. construcled from  purely
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Implications for Amplitudes 3
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OPE associativity .,

« We cav decive the toupling constraints directy
feoy  He sssoiatinty of the OPEs (wfo #- piaebra)
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Self-dual gravity

+ In quantum  self-dual gravity Wi ﬂ;qebra persists
wlo corrections (one-loop exact all —plus amp Hudes Bernetal)
ball , Narayanan, Salzer, Strominger

‘ Mo]a/ deformation of self-dyal gravityf
leads 10 W,,,, lgebre  Monteirs
Bu, Heuveline, Skinner

. Celestial wy, ,, Symmetries from Awistor space
Adamo, Mason, Sharma

o Lelestial dual of elf-dual W form factors don't have

associative chiral Qlgebra dnless one adds an ‘axion’
lastello, Paquetfe



Summary

+ worked  ouf deformations Of Wie 00
due fo non- minimal - couplings

» Jacobi iden 1‘1’1‘1// OPE ass oa'aw‘fw)fy implies
constraints on  toupling

+ worked out  implifications of these
wnstraints on  amplifudes



What theories satisfy
our constraints ?
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