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Anomalies              focus on the Chern-Simons terms

gauge invariant 

Non gauge invariant: come from the GS terms 
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Contributions of spin 3/2 and tensors computed in Bonetti, Grimm, Hohenegger ‘13
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Single spin 1/2 fermion mass  and charge m q

Contributions of spin 3/2 and tensors computed in Bonetti, Grimm, Hohenegger ‘13

• If at least one ext gauge field is , only charged hyperini run in the loop  

• If all ext gauge fields are , all KK-modes of spin 1/2, 3/2 and tensors run in the loop

Ai

A0
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3 U(1)’s coming from 6d 3 KK-photons
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Regularization taking place in the UV                Need to use regularization 

preserving 6d Lorentz invariance, e.g. start from 6d Pauli-Villars 
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Infer the fully corrected prepotential 
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Before corrections
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Bonus: Quantum corrections to the kinetic terms 
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After corrections

Thanks to susy infer quantum corrections to kinetic terms 

Bonus: Quantum corrections to the kinetic terms 
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F-theory implications

N = (1, 0)
<latexit sha1_base64="MYaw+udZ+p4NQ3Ys9+6+KyZJpEQ="></latexit>

F-theory effective actions: use the F/M-theory duality : F-Theory 12d

6d 

Y3
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M-Theory 11d

lift

öY3
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5d N = 1
<latexit sha1_base64="g/dpFMl5uMdgTHoIsh80zhwrt38="></latexit>
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5d 
compare

classical

quantum

Morrison, Vafa ’96 
Bonetti, Grimm ‘11
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Vectors come from expending 
 along harmonic (1,1) forms Ĉ3
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Chern-Simon terms 

Intersection numbers KIJK =

Z

Y3

!I ^ !J ^ !K = DI \DJ \DK .
<latexit sha1_base64="Oue8jP5W5Jjwp2VHW0frL/Cdrdg="></latexit>

Poincaré dual  
divisors

Morrison, Vafa ’96 
Bonetti, Grimm ‘11
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F-theory implications
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F-theory effective actions: use the F/M-theory duality :

Intersection numbers are Þeld-independent 

Can only be matched with circle reduction of an anomaly free theory 

EFTs from F-theory  obtained via M-theory are automatically anomaly free
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F-theory basis

We take  elliptically Þbered , smooth, with extra sections  Y3 σi

DI = (D0, D↵, Di)
<latexit sha1_base64="jLGA53lusCoEGxxoLf6eFea6LGE="></latexit>

The correct basis to lift to F-theory

• The vectors  lifting to two-forms (tensors multiplets) come from vertical divisors   

• KK-photon   comes from the zero section   shifted as   

•  vectors  come from the extra sections  Õs shifted as 
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Park ’11 
Grimm, Savelli ’11 

Bonetti, Grimm ‘11

Park ’11 
Morisson Park ‘11
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Prepotential

Prepotential
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Grimm, Kapfer, Keitel ’11
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Matches with the prepotential from the circle reduction
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if one identifies
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if one identifies Sadov ’96 
Park ’11 
Grimm, Kapfer, Keitel ‘13

Match with literature 
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Match only possible if
• All anomalies cancel 

• Adequate regularization 
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Summary

Thank you!

¥ 6d =(1,0) anomalies on a circle 

‣ Regularization preserving 6d Lorentz invariance 

‣ Field-dependent Chern-Simons terms 

‣ Vanish when anomaly cancel via Green-Schwarz mechanism 

‣ 5d =1 cubic prepotential for anomaly free theories 

‣ Read off quantum corrections to the kinetic terms 

¥ F-theory implications 

‣ CS coeff are intersection numbers            EFTs from F-theory are anomaly free 

! Perfect match of circle and M-theory prepotentials 

! Correct identification of the coordinates

𝒩

𝒩

• All anomalies cancel 
• Adequate regularization 


