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The EFT setup for N=1 SUGRA. 

 Non-minimal interactions in N=1 SUGRA. 

Gauge invariant inflatons. 

Primordial  non-Gaussianity using δN formalism. 

Model (MSSM) constraints. 

Bottom lines and future prospects. 
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Low Energy version of Superstring 
Theory 

Effective Theory prescription 
of N=1 Supergravity 

http://arxiv.org/abs/0907.5424
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Light visible 
sector 

Heavy 
hidden  
sector 

 EFT Redux 



10 

Renormalization 
of IR couplings 

EFT Redux 
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EFT 
Redux  

Baumann & McAllister,  
arXiv:1404.2601,1304.5226 
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Welcome to SUPER-WORLD 
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SUSY(SM
+SSM) 

 MSSM 

+ 
 

GRAVITY 
(GRAVITON+ 
GRAVITINO) 

 

EFT of N=… SUGRA 
in 4D 
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The EFT setup for N=1 SUGRA 
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Effective Theory of N=1 SUGRA 

VEFT=Vvis +V0 =Vm + VH +V0 
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D flat 
F flat 
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Tool for computing SUSY flat 
directions 
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300 such 
 combinations…… 
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 Non-minimal  interactions in N=1 SUGRA 
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EFT potential structure (for MSSM) in N=1 SUGRA. 
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EFT potential structure (for MSSM) in N=1 SUGRA. 
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EFT potential structure (for MSSM) in N=1 SUGRA. 
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EFT potential structure (for MSSM) in N=1 SUGRA. 
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EFT potential structure (for MSSM) in N=1 SUGRA. 
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  Primordial non-Gaussianity using δN formalism 
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  Primordial non-Gaussianity using δN formalism 

       δN is a well accepted tool for computing 
       PNG in classical regime via non linear 
       evolution of  cosmological perturbations 
       on large scales. 
 
 
 
 
 

δN….? 

Provides fruitful technique to compute 
the expression for curvature perturbation 
without explicitly solving the perturbed 
field equations.  

Independent of any intrinsic NG generated 
at the scale of horizon crossing. 
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  Primordial non-Gaussianity using δN formalism 

3 point correlation 

4 point correlation 
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  Primordial non-Gaussianity using δN formalism 
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  Primordial non-Gaussianity using δN formalism 

Scale  

Scale of visible sector (inflation)  
and hidden sector  

Field excursion in MSSM within N=1 SUGRA 

Reheating temperature 



Model (MSSM) constraints 
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Model (MSSM) constraints 

38 

Point of inflection 



Model (MSSM) constraints 
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Model 
 (MSSM) 
parameters 

Inflationary 
Observables 
from MSSM 
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Consistent with 
PLANCK+WMAP9 
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Consistent with 

 PLANCK+WAP9 

 



For udd & LLe 
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For udd & LLe 
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Adiabatic 
+Coherent 
phases 

Scale-invariant 

Flat 
  

l   242 
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In MSSM with 
Non-minimal PSO 
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Checked for udd, 
LLe,NHuL, HuHd. 
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Checked for udd, 
LLe,NHuL, HuHd. 

EFT   
works well 

for  
(v)MSSM 



High scale models of MSSM inflation within N=1 
SUGRA are favoured after Planck.   

Validity of EFT prescription in N=1 SUGRA within 
MSSM requires non-minimal kahler interactions. 

Sub-Planckian VEV and field excursion can be 
generated in presence of PSO for udd,LLe, HuHd, NHuL 
flat directions for MSSM. 

Also put constraint on Reheating temperature .  

Non-minimal setup put stringent constraint on PNG 
parameters.    

Bottom lines 
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Dark matter +baryogenesis  in presence of non-
minimal PSO???   

Reconstruction of EFT within N=1 SUGRA sector 
using  observed data (Planck)??? 

(UV-IR) behaviour of MSSM in presence of higher 
curvature corrections??? 

Source of hidden sector and its uniqueness??? 
Only stringy origin??? 

Origin of non-minimal corrections in N=1 SUGRA???    

Future prospects 
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Embedding of MSSM within N=1 SUGRA from 
superstring theory ??? 

Sensitivity of EFT couplings at UV end??? 
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MSSM collaborators….. 
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Supratik Pal 
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Thanks for your time…… 
time…. 


