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Locality in the sky?

|[Pasterski, Shao '17]

Momentum Boost
Figenstates Figenstates
o
- dw _
w, 2,2, £, €) > |z,2,h, D€ :/ :WA w, 2,2, 4, €)
/\/0 :
h — % Ch= ¥ I
€ — j:l OZ’J_]’(Z’ Z)
Local?

Bulk dual state

2,2,1—h,1 — h,e)s

Shadow ) L/‘ d*w O ; (w, w)
c (w

transform

\_ /




Light transforms

|[Atanasov, Ball, Melton, Raclariu, Strominger ’21]
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Previously in celestial news

e Shadow transform > adjoint operation in 2d CCFT.

|Crawley, Miller, Narayanan, Strominger 21|

e Shadow transforms used for gluon conformal block expansions.

|[Fan, Fotopoulos, Stieberger, Taylor, Zhu 21|

e Light transform exchanges observed in scalar conformal block
expansions.

|Atanasov, Melton, Raclariu, Strominger ’21]

e Light transform unravels symmetries of self-dual CCFT.

[Himwich, Pate, Singh 21| [Strominger 21| [Guevara, Himwich, Pate, Strominger '21]



Today...

e From twistors to light transforms
e Light transformed celestial amplitudes

e Toward a Grassmannian formulation



Twistor eigenstates
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Ambidextrous twistor amplitudes
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Transform to Transform to

twistor space dual twistor space | Arkani-Hamed, Cachazo,
Cheung, Kaplan ’09]

[Mason, Skinner ’09]
Utilities
e Parity-symmetric prescription with cleanest results.

e Provides a natural home for BCF'W recursion and on-shell diagrams.

e Inverse transforms give rise to Grassmannian formulae.



Twistors for AdS; cidnco reltion
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Primary twistor eigenstates
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Twistors to light transforms
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— Motivates ambidextrous prescription for light transforms!



Ambidextrous light transforms

|[Pasterski, Shao, Strominger '17]
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Gluon examples
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Gluon examples
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Observations
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e Ambidextrous prescription absorbs all momentum conserving delta functions.
e Brings amplitude to standard conformally covariant power law.

e Can read off light transform celestial OPE.
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Graviton examples
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Comparing celestial OPE

-

[Pate, Raclariu, Strominger, Yuan ’19] [Fan, Fotopoulos, Taylor ’19]\
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Toward positive geometries

(Ongoing work with Matteo Parisi and Anders Schreiber)
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Grassmannian for celestial amplitudes
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Performing the integrals
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Geometrizing the integrals

Upcoming: [Parisi, Schreiber, AS]
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Future directions

e Find the right basis of conformal primary local operators.

e Determine light and shadow transform OPEs in generality:.

o Clarify twistorial origins of w,,  symmetries in a light transform basis.
[Strominger "21]

e Build bridges with positive geometries.



