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Motivations



   EFTs generically contain a Gauss-Bonnet (GB) term
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   Topological in 4d EFTs  
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   GB relevance to wormholes
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 Potentially important physical implications: axion physics 
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4d setting
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   Restrict to stretched saxionic convex hull:

cf. [Demirtas-Long-
McAllister-Stillman ’18]
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   Quantum consistency of EFT strings [LM-Risso-Weigand ’23]
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   More generically: stretched 
saxionic convex hull
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Implications on 
wormholes                            



  Purely axionic wormholes   [Giddings-Strominger ’87, Lee ’88,…, Montero-Uranga-
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  GB-term induces large-      exponential suppression
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Outlook

  Gravitational path integral? [ … Loges-Shiu-Sudhir’ 22, AguilarGutierrez-
Hertog-Tielemans-van der Schaar-Van Riet 23]

  Scale separation and 10/11d uplift?
[ … Loges-Shiu-Van Riet ’23]

     -states and Baby Universe Hypothesis? [ Coleman-Giddings-Strominger 
’88… Marolf-Maxfield ’20, 
McNamara-Vafa ’20…]
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   Wormholes vs fundamental BPS instantons  

[Arkani-Hamed-Motl-Nicolis-Vafa ’07, 
Heidenreich-Reece-Rudelius ’16

Hebecker-Mangat-Theisen-Witkowski ’16

Hebecker-Mikhail-Soler ’18,… 

Harlow-Heidenreich-Reece-Rudelius ’22]

[Gutperle-Sabra ’02, Bergshoeff-Collinucci-Gran-
Roest-Vandoren ‘05, Arkani-Hamed, Orgera, 
Polchinski ’07, LM-Risso-Valenti-Vecchi ’23] 
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