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SA = �trA⇢A log ⇢A, ⇢A = trB | ih |

in spin chain, QFT, etc. can define von Neumann entropy 



1D system at criticality (2D CFT)  
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small catch - gets tricky quickly (in Einstein gravity)

options: i) numerics or ii) start thinking
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put on high energy theory hat

for SUSY, there maybe life after Higgs
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co-dimension 2 surface in AdS3 = curve

curve: solve geodesic equation  

trivial exercise due to U(1)2 symmetry 



BTZ BHs (locally AdS3) all preserve SUSY locally

1. massless BTZ (Poincaré) - 2 SUSY 

2. extremal BTZ - 1 SUSY 

3. generic BTZ - 0 SUSY Coussert, Henneaux; OC, Yavartanoo
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projection condition 

identify SUSY that “commute” with it
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all very nice, but doesn’t work for general AdSd+2 

Kähler cycles - Calabi-Yau compactifications 

calibration (closed forms) - volume minimising cycles 
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consider special Lagrangian (sLag) cycles 

proposal:
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get 1st order equations - no SUSY 

works for non-AdS holography 

generalisations to higher dimensions 



Example: massless BTZ
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1st order PDE -> system of ODEs -> RT minimal surface
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warped AdS3 - consistent truncation of string theory

Detournay, Guica; Karndumri, OC
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g̃µ⌫ = e�4Ugµ⌫ +AµA⌫ auxiliary AdS3 
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HEE not geodesic, but particle trajectory

interesting - reduces to geodesic in auxiliary 

interpretation as generalised calibration 
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higher dimensional story
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together imply RT equation
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calibrations show promise in application to 
holographic entanglement entropy 

more to follow… 

thank you 


