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‣ Celestial holography: quantum gravity in asymptotically 
flat spacetimes is dual to a CFT on the celestial sphere


‣ This talk: build an explicit example on Burns space


‣ Main takeaway: in our example

Celestial 
holography

Twisted 
holography

Twistor 
strings
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‣ Twistor space of M = projective 2-spinor bundle                  

[Penrose ’67]
[Atiyah, Hitchin, Singer ’78]
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‣ Twistor space of M = projective 2-spinor bundle                  

‣ Main trick: for                         with “Burns metric”

<latexit sha1_base64="a+WdbzDzo2Gto8Dvld/OOy1xYgw="></latexit>

Z ' SL2(C) + boundaries
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M = Blowup0(C2)
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‣ Recycle holography for B-model on deformed conifold
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SL2(C) ' AdS3 ⇥ S3

‣ Twistor space of M = projective 2-spinor bundle                  

‣ Main trick: for                         with “Burns metric”

[Costello, Gaiotto ’18]

[Dijkgraaf, Vafa ’02]
[Bonetti, Rastelli ’16]

<latexit sha1_base64="a+WdbzDzo2Gto8Dvld/OOy1xYgw="></latexit>

Z ' SL2(C) + boundaries

<latexit sha1_base64="6az0xQwXIIvgkmvuIxZs+LbGkg8="></latexit>

M = Blowup0(C2)

[Penrose ’67]
[Atiyah, Hitchin, Singer ’78]

[LeBrun ’91]

<latexit sha1_base64="kuR1sXL/2C2HdT4iKHDlqDOaROU=">AAACBnicbVC7SgNBFL3rM8bXqqUIg0GwCrvBV2ERsLERIpoHJmuYnUySIbOzy8ysEpZUNv6KjYUitn6DnX/jJNkiJh64cOace5l7jx9xprTj/Fhz8wuLS8uZlezq2vrGpr21XVFhLAktk5CHsuZjRTkTtKyZ5rQWSYoDn9Oq37sY+tUHKhULxa3uR9QLcEewNiNYG6lp793cFxqSdboaSxk+orvJx1XTzjl5ZwQ0S9yU5CBFqWl/N1ohiQMqNOFYqbrrRNpLsNSMcDrINmJFI0x6uEPrhgocUOUlozMG6MAoLdQOpSmh0UidnEhwoFQ/8E1ngHVXTXtD8T+vHuv2mZcwEcWaCjL+qB1zpEM0zAS1mKRE874hmEhmdkWkiyUm2iSXNSG40yfPkkoh757kj6+PcsXzNI4M7MI+HIILp1CESyhBGQg8wQu8wbv1bL1aH9bnuHXOSmd24A+sr18dUZjl</latexit>

S2 ! Z ! M

[Pontecorvo ’92]

2/7



‣ Recycle holography for B-model on deformed conifold

<latexit sha1_base64="dJC5RqgMOKl0WJMDyCsUT7XhbME="></latexit>

SL2(C) ' AdS3 ⇥ S3

‣ Twistor space of M = projective 2-spinor bundle                  

‣ Main trick: for                         with “Burns metric”

[Costello, Gaiotto ’18]

[Dijkgraaf, Vafa ’02]
[Bonetti, Rastelli ’16]

<latexit sha1_base64="a+WdbzDzo2Gto8Dvld/OOy1xYgw="></latexit>

Z ' SL2(C) + boundaries

<latexit sha1_base64="6az0xQwXIIvgkmvuIxZs+LbGkg8="></latexit>

M = Blowup0(C2)

[Penrose ’67]
[Atiyah, Hitchin, Singer ’78]

[LeBrun ’91]

<latexit sha1_base64="kuR1sXL/2C2HdT4iKHDlqDOaROU=">AAACBnicbVC7SgNBFL3rM8bXqqUIg0GwCrvBV2ERsLERIpoHJmuYnUySIbOzy8ysEpZUNv6KjYUitn6DnX/jJNkiJh64cOace5l7jx9xprTj/Fhz8wuLS8uZlezq2vrGpr21XVFhLAktk5CHsuZjRTkTtKyZ5rQWSYoDn9Oq37sY+tUHKhULxa3uR9QLcEewNiNYG6lp793cFxqSdboaSxk+orvJx1XTzjl5ZwQ0S9yU5CBFqWl/N1ohiQMqNOFYqbrrRNpLsNSMcDrINmJFI0x6uEPrhgocUOUlozMG6MAoLdQOpSmh0UidnEhwoFQ/8E1ngHVXTXtD8T+vHuv2mZcwEcWaCjL+qB1zpEM0zAS1mKRE874hmEhmdkWkiyUm2iSXNSG40yfPkkoh757kj6+PcsXzNI4M7MI+HIILp1CESyhBGQg8wQu8wbv1bL1aH9bnuHXOSmd24A+sr18dUZjl</latexit>

S2 ! Z ! M

[Pontecorvo ’92]

2/7

‣ KK reduce along     fibers of <latexit sha1_base64="Pe7KN78ssGqqno438nuDbCWo4xs=">AAAB7XicbVDLSgMxFL1TX7W+qi7dBIvgqsyIL3BTcONGqGAf2A4lk2ba2EwyJBmhDP0HNy4Ucev/uPNvTKez0NYDgcM595J7ThBzpo3rfjuFpeWV1bXiemljc2t7p7y719QyUYQ2iORStQOsKWeCNgwznLZjRXEUcNoKRtdTv/VElWZS3JtxTP0IDwQLGcHGSs2HrpHotleuuFU3A1okXk4qkKPeK391+5IkERWGcKx1x3Nj46dYGUY4nZS6iaYxJiM8oB1LBY6o9tPs2gk6skofhVLZJwzK1N8bKY60HkeBnYywGep5byr+53USE176KRNxYqggs4/ChCMbcRod9ZmixPCxJZgoZm9FZIgVJsYWVLIlePORF0nzpOqdV8/uTiu1q7yOIhzAIRyDBxdQgxuoQwMIPMIzvMKbI50X5935mI0WnHxnH/7A+fwBAOaOvw==</latexit>

Z ! M
<latexit sha1_base64="olpPiRpNNgYt/6YpmEh+EUBCtSk=">AAAB6nicbVDLSgNBEOz1GeMr6tHLYBA8hd3gC7wEvHiMxDwgWcPspDcZMju7zMwKIeQTvHhQxKtf5M2/cZLsQRMLGoqqbrq7gkRwbVz321lZXVvf2Mxt5bd3dvf2CweHDR2nimGdxSJWrYBqFFxi3XAjsJUopFEgsBkMb6d+8wmV5rF8MKME/Yj2JQ85o8ZKtdpjuVsouiV3BrJMvIwUIUO1W/jq9GKWRigNE1Trtucmxh9TZTgTOMl3Uo0JZUPax7alkkao/fHs1Ak5tUqPhLGyJQ2Zqb8nxjTSehQFtjOiZqAXvan4n9dOTXjtj7lMUoOSzReFqSAmJtO/SY8rZEaMLKFMcXsrYQOqKDM2nbwNwVt8eZk0yiXvsnRxf16s3GRx5OAYTuAMPLiCCtxBFerAoA/P8ApvjnBenHfnY9664mQzR/AHzucP1GeNfg==</latexit>

S2



Kähler 
potential

‣ Burns metric is a Euclidean signature, asymptotically flat, 
Kähler metric that is scalar-flat (but not Ricci-flat)              
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Kähler 
potential

Foliation of 
AdS3 by the 
fibers of 

S2

Z → M
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⇥ S3

‣ Burns metric is a Euclidean signature, asymptotically flat, 
Kähler metric that is scalar-flat (but not Ricci-flat)              
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Twistor fibration
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Kähler 
potential

Foliation of 
AdS3 by the 
fibers of 

S2

Z → M

Mabuchi gravity 
+ 


4d WZW model
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⇥ S3

Type I 

B-model

‣ Burns metric is a Euclidean signature, asymptotically flat, 
Kähler metric that is scalar-flat (but not Ricci-flat)              
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∞

0

[Costello ’21]

KK reduction

Twistor fibration

[Costello, Li ’19]
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Kähler 
potential

Foliation of 
AdS3 by the 
fibers of 

S2
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Conformal symmetry 
broken to the  
preserving 

ℂ*
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[Costello ’21]

KK reduction

Twistor fibration

[Costello, Li ’19]

 the dual theory has 
defects at 

⟹
0, ∞

<latexit sha1_base64="fuZVzPid6vnyOmhzEFNTPFQq0P4=">AAAB/nicbVDLSsNAFL3xWesrKq7cDBbBjSUpProsdOOygn1AE8NkOmmHTiZhZiKUUPBX3LhQxK3f4c6/MWmz0NYDA4dz7uWeOX7MmdKW9W2srK6tb2yWtsrbO7t7++bBYUdFiSS0TSIeyZ6PFeVM0LZmmtNeLCkOfU67/riZ+91HKhWLxL2exNQN8VCwgBGsM8kzjxOPOUw4IdYj30+b04fahVX2zIpVtWZAy8QuSAUKtDzzyxlEJAmp0IRjpfq2FWs3xVIzwum07CSKxpiM8ZD2MypwSJWbzuJP0VmmDFAQyewJjWbq740Uh0pNQj+bzGOqRS8X//P6iQ7qbspEnGgqyPxQkHCkI5R3gQZMUqL5JCOYSJZlRWSEJSY6aywvwV788jLp1Kr2dfXq7rLSqBd1lOAETuEcbLiBBtxCC9pAIIVneIU348l4Md6Nj/noilHsHMEfGJ8/IDeU6Q==</latexit>

ui 2 C2 � 0

[Bittleston, Skinner ’20]

[Burns ’86]
[LeBrun ’88]

3/7



<latexit sha1_base64="JpC0mwKueaoEnTFV2YiVY6QsEjI="></latexit>

K = K + ⇢
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g : Burns space ! SO(8)

‣              

‣              

The theory on Burns space

[Losev, Moore, Nekrasov, Shatashvili ’95]
[Donaldson ’85] [Nair ’91][Mabuchi ’86]

[Ooguri, Vafa ’91] [Yang ’77]
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‣ Eoms:


‣ The Wess-Zumino term imposes quantization of N.
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The celestial chiral algebra

‣ Theory of N D1s + 8 D5s + O5 in twistor space of


‣ Sp( ) gauge theory with SO(8) flavor symmetryN

D1-D1

D1-D5
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Ira(z) Isb(w) ⇠
1

z � w
�rs"ab

[Costello, Li ’19]
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The celestial chiral algebra

‣ Theory of N D1s + 8 D5s + O5 in twistor space of


‣ Sp( ) gauge theory with SO(8) flavor symmetryN

D1-D1

D1-D5

Defect boundary 
conditions
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“Ramond puncture”

Most general poles consistent 
with regularity of bulk-brane 
couplings (Koszul duality)
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Testing the duality: an example

Soft currents

dual to soft modes of 

4d WZW on Burns space

‣ Gauge invariant operators:

[Strominger ’21]
[Guevara, Himwich, Pate


Strominger ’21]
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Testing the duality: an example

Soft currents

dual to soft modes of 

4d WZW on Burns space

‣ Gauge invariant operators:

[Strominger ’21]

Hard states

‣ Planar correlator without defects reproduces 2-pt amplitude 
of Hawking, Page & Pope ’80.
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‣ Collinear limits match chiral algebra OPEs at 0th and 1st order in N.

‣ (Tree) amplitudes enjoy enhanced conformal symmetry in z, so are 
conjecturally computed by the chiral algebra without defects.

‣ Form factors are in 1:1 correspondence with correlators built from 
nonzero defect 1-point functions.

‣ Is there a dual of Witten’s supersymmetric twistor string?                 
Can we venture beyond self-dual sectors?

‣ Are there multi-centered generalizations of our duality?

‣ Can we discover dualities for self-dual Einstein gravity?
[Bittleston, Heuveline, Skinner ’23]

[Hartnoll, Policastro ’04]

[Witten ’03]

[Skinner ’13]

[Gaiotto, Budzik ’22]
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