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1.  Search for a physically motivated inflaton candidate 
2.  SUSY breaking as  means to provide flat directions 
3.  Solution of the η problem 
4.  A novel mechanism to stop inflation 

Summary 



φ 

V(φ) 

H ~ const 

Solves cosmological problems (Horizon, flatness).  

Cosmological perturbations arise from quantum fluctuations, evolve 
classically. 
Guth (1981), Linde (1982), Albrecht & Steinhardt (1982), Sato (1981), Mukhanov & 
Chibisov (1981), Hawking (1982), Guth & Pi (1982), Starobinsky (1982), J. Bardeen, 
P.J. Steinhardt, M. Turner (1983), Mukhanov et al. 1992), Parker (1969), Birrell and 
Davies (1982) 

HOW DO WE TEST IT and HOW DO WE BUILD PHYSICALLY MOTIVATED MODELS 





Current obs. constraint 

Verde, Peiris, Jimenez (2003) JCAP  

Inflation is probably small field class 

Best limit ever? 



Remember slow-roll parameters 

The skewness is 



Relating the skewnness to the slow-roll parameters  

But the primordial slope is  

So a measurement of fNL and n gives you a measurement of the slow-roll parameters 

fNL = 

Verde, RJ, Kamionkowski, Matarrese MNRAS (2001) 



Hoyle, Jimenez, Verde 1009.3884 



1.  Flat directions 

2.  SUGRA models suffer from the so-called eta problem. 

3.  Graceful exit. How do we stop inflation? 

4.  Initial conditions 

5.   Should provide a mechanism for re-heating (particle production) 

   TWO REASONS FOR SUSY 

Natural flat directions 

Vacuum energy: order parameter of SUSY breaking 





To identify the inflaton with the X field that is the order parameter of  
SUSY breaking. 

In the language of the recent paper by Komargodski & Seiberg (0907.2441) 

X is the chiral superfield, microscopically it contains the conformal anomaly 
(the anomaly multiplet), hence it contains the order parameter for SUSY 
breaking as well as the goldstino field 



In SUSY X provides an extremely flat direction so our proposal is to  

1. Associate the x component of the superfield X with the inflaton. 

2. Inflation takes place during the UV  IR flow of the field X  XNL 

3. In the IR it happens that X2
NL= 0 

However, the correct theory should include gravity, so we need to explore what 
happens in SUGRA models 
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In order to solve this problem we introduce explicit breaking of R-symmetry 
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In our model we obtain naturally that  

N ~ O(100) 

η ∼ 0.1− 0.01

√
(f) ∼ 1011 − 1013Gev

The question is how we stop inflation? This is the most novel feature of  
our model as by identifying SUSY breaking scale and the scale of inflation we end 
the inflation when the scalar component of the universal X field reaches the 
vacuum with SUSY spontaneously broken. At this point the θ component becomes 
the SUSY Goldstone particle i.e the Goldstino and automatically the field playing 
until that moment the role of the inflaton becomes a two Goldstino composite 
field. The gracefull exit consist in distributing the energy density at the end of 
inflation for the Fermi liquid of Goldstinos  



1.  The meaning of the flow 

In the simplest model 
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Note that at the end of the flow we have a fermionic field with fluctuations 
suppressed as 1/x6 naturally! 



We have proposed that the Inflaton is the order parameter of 
SUSY breaking and that SUSY is broken at a relatively high scale 
1011 GeV (note though that mSOFT is still ~ 1 TeV) 

We have shown that breaking R-symmetry cures the η problem 
and that we obtain enough number of e-foldings and a scale 
invariant spectrun of perturbations. 

The main philosophical message of our inflationary scenario is that 
the inflaton was not born as a Goldstone boson but as the future 
companion of a Goldstone fermion and that is the reason its 
ultimate fate is to become composite after ending the job of 
infation.  

Our model can be falsified if SUSY is found at LHC as we predict 
the scale of SUSY breaking from CMB perturbations 

Further, the dark matter has to be the gravitino 
. 



SUSY (X) ? 

THANKS! 


