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Motivations



¢ EFTs generically contain a Gauss-Bonnet (GB) term
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¢ Topological in 4d EFTs / Egp + QcB = X(M)
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¢ GB relevance to wormholes

[Giddings-Strominger ’88-‘89, Coleman-
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¢ Potentially important physical implications: axion physics
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44d setting



| will assume (intermediate) 4d AN = 1 UV completion

perturbative regime specified by /N (s)axions
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{s*} € A = {saxionic cone}
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¢ | will assume (intermediate) 4d N = 1 UV completion

¢  perturbative regime specified by /N (s)axions

at ~a' 41 , 1=1,...,N

{s'} € A = {saxionic cone}
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¢ Restrict to stretched saxionic convex hull:
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populated spectrum of EFT string charges
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¢ N =1 GB-term: / ,Y(S) EGB
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¢ Quantum consistency of EFT strings [LM-Risso-Weigand "23]
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¢ N =1 GB-term:
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The v« bound
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¢ Take saxionic cone generated by JAN
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chival EFT sTw'wg

¢ Infact, generically: CN’iei e 324~
wovld-sheel

cf. [Demirtas-Long-
McAllister-Stillman ’18]

¢ Take saxionic cone generated by
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Implications on
wormholes
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. ' Abbott-Deser ‘88, ... , Kallosh-Linde-Linde-Susskind ‘95, ..., Gutperle-Sabra ’02,
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¢ So: tiot

¢ EFT regime:
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Conclusions

¢ GB-term induces large- [N exponential suppression
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Conclusions

¢ GB-term induces large- [N exponential suppression
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¢ E.g. QCD axion:
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% No quality PQ-quality problem if Vi > 170  [Kallosh-Linde-Linde-Susskind 94
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Outlook

L2A
¢ Scale separation and 10/11d uplift?
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¢ (y-states and Baby Universe Hypothesis? [ Coleman-Giddings-Strominger
’88... Marolf-Maxfield 20,

McNamara-Vafa 20...]
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¢ Wormholes vs fundamental BPS instantons
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