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B-modes still unseen



Inflation models compatible with CMB data



Starobinsky model
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SUGRA Model of Starobinsky potential

Ellis, Nanopoulos, Olive , PRL, 2013 





Power law Starobinsky model

is equivalent to

SUGRA

G.K.Chakravarty, SM ,2015



SO(10) scalar representations

Some intermediate symmetries like Pati-Salam do not give 
successful plateau inflation

No scale SUGRA SO(10) derived Starobinsky Model of Inflation 

Ila Garg and SM , Phys Lett B751 (2015) 



No-scale sugra inflation and Type-I see-saw
Ila Garg, SM, 1711.01979

D-flat directions





Starobinsky  Potential



Neutrino masses and mixings
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Dark Matter Dark Energy from CMB and LSS



Problems with the LambdaCDM model ?

Battye et al Phys Rev D 2015,  
Macaulay et al Phy Rev Lett 2013.



Starobinsky model of dark energy

Allows eV sterile neutrinos



Hu-Sawicki model ,     n=0.5

�8 � ⌦m tension worsens

Priyank Parashari, 
Ashish Narang



S. Anand, P.Chaubal , A. Mazumdar, SM  -JCAP-2017

Viscous DM- Self interacting DM



S. Anand, P.Chaubal , A. Mazumdar, SM  -JCAP-2017



Bounds on Neutrino mass 

Anand, Chaubal , Mazumdar, SM, Parashari  1712.01254





LSS and CMB observations can test

• Dark matter self  viscosity 

• Varying dark energy 

• f(R) gravity 

• Neutrino mass 

• ….
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