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ROADMAP

• One-loop diagrams as an intergal over three-point function 
(Quartic are crucial)

• Maldacena consistency relations for arbitrary transient non-slow roll phase

• Full one-loop computations 

See also 
Y. Tada, T. Terada and J. Tokuda ‘23
R. Kawaguchi, S. Tsujikawa and Y. Yamada ‘24
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● MIRACLE #1:   Quartic induced Hamiltonian to build 3-point functions

● Caveat 2: Spurious contribution from           when building   

G.L. Pimentel, L. Senatore and M. 
Zaldarriaga, 1203.6651 

   MIRACLE #2: They cancel exactly from the “tadpole induced Hamiltonian”            
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ONE-LOOP AS THREE-POINT FUNCTIONS

   MIRACLE #3: Include quartic interactions implied by residual diff. invariance             

Y. Urakawa and T. Tanaka 0902.3209, 1007.0468
G.L. Pimentel, L. Senatore and M. Zaldarriaga, 
1203.6651 

Invariant building block:

E.g.

Unless            
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Full one-loop result from small scale to large scale in non-slow-roll dynamics

NO DEPENDENCE ON THE ENHANCED SHORT MODES!

Further

IR

UV – dim reg.

G.L. Pimentel, L. Senatore and M. Zaldarriaga, 1203.6651 
R. Kawaguchi, S. Tsujikawa and Y. Yamada 2407.19742
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Different approaches
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CONCLUSIONS

   In non-slow-roll / any dynamics, inflation is safe: 

    

Future directions:

• Agree / Pandora box / Lesson from other gauges

• One-loop corrections at all scales 
      Observable effects? 
      Multi-field / Higher loops ?
 

                                                                   



CONSISTENCY RELATIONS AND SPATIAL DERIVATIVES



EQUIVALENT CUBIC ACTIONS
J. Fumagalli, 2408.08296



CUBIC ACTION & BOUNDARY TERMS

Maldacena´02 (selected terms from jump in eta) + boundary terms

• Field redefinition                             and then link correlators of the two variables
                                                                                                 Maldacena ’02,…

• Or work in terms of the original variable but crucially including boundary terms 
                                                                              

                                                                               F. Arroja and T. Tanaka ‘11, 
                                                                               C. Burrage, R.H. Ribeiro and D. Seery ’11,… 
                                                                               S. Garcia-Saenz, L. Pinol and S. Renaux-Petel ‘20

                                                               



“On loops in inflation”
L. Senatore, M. Zaldarriaga ‘09
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