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Motivation and Summary

Burns holography is the first top-down example of celestial holography.

[Costello, Parquette, Sharma '23]

QG in 4d, A = 0 spacetime Celestial CCFT on CPL,_,..,

Holography

Version involving self-dual Einstein - rather than conformal - gravity?

How far we got: Tree-level dictionary between two geometric
deformations of Eguchi-Hanson space (bulk for self-dual gravity) and two
Lie-algebra deformations of the celestial chiral algebra Lwx C Lwy .

[Bittleston, SH, Skinner '23]
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Celestial Chiral Algebras

@ Collinear singularities of 4d amplitudes determine OPEs of 2d
celestial chiral algebras (CCAS). [stominger '17], [Pasterski, Pate, Raclariu '21]

CPL

celestial

o In SDGR on R4 thIS |eaC|S to [Strominger '21], [Guevera, Himwich, Pate, Strominger '21]

wip, al(z)wlr, s](0) ~ 22—

wlp+r—1,q+s—1](0)
@ On R4/Z2 it has a family of deformations W(1t) (Pope et ai 0]

[W[pa q]7 W[r7 S]] = Zqzéfé(p7 q, r,S;M)W[p+r _26_17 q+5_2£—1] :
>0

o Only Wq(—3/16) eXtendS from R4/Z2 to R4 [Bittleston], [Bu, SH, Skinner '22]
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Backreacting Twistor Space with a Defect Operator

@ Selfdual gravity is classically described by holomorphic Poisson BF
theory on twistor space PT/Z2 [Mason, Wolf '07], [Penrose '76].

o Defect wrapping {0} x CP! backreacts the complex structure to the
twistor space of Eguchi-Hanson space. [gittieston, sH, skinner 23]

@ Similar to Burns space in context of BCOV theory. [costello, Pauette, Sharma 23]
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The Dictionary

Moyal-deformed SDGR on (C2/Z2, gen) | LW,(1) on CPLyectia
g non-commutativity parameter q
c radius of the Eguchi-Hanson core W= %

@ Non-commutative background deforms Poisson to Moyal-bracket
{f,g} — {f,g}q which also deforms the CCA. (gu, sH, skinner 22]

o CCA of SDGR arises as limg_s0, 00 Wy(12) with c? = 4q?p fixed.
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Outlook [wip Bittleston, SH, Skinner]

. finite
o General ALE space is classified by [ C SU(2). (witchin '79], [Kronheimer 89]
@ Dictionary involving several deformations of the CCA. fin preperation]

@ Long term goal: Top-down string realisation.
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Thank you for your attention!!

Thanks to Andy Hanson for allowing me to use his figures [Hanson, Sha '17]
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