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PLENARY SPEAKERS 

 
 

ASHTEKAR Abhay  
(Penn State University) 

Quantum Gravity in the Sky: Interplay between fundamental theory and 
observations 

 
Observational missions have provided us with a reliable model of the evolution of the 
universe starting from the last scattering surface all the way to future infinnity. Furthermore 
given a specific model of inflation, using quantum field theory on curved space-times this 
history can be pushed back in time to the epoch when space-time curvature was some 62-
orders of magnitude larger than that at the horizon of a solar mass black hole! However, to 
extend the history further back to the Planck regime requires input from quantum gravity. I 
will discuss a proposal that provides first steps in this direction. Specically, principles that link 
quantum geometry and Heisenberg uncertainties in the Planck epoch with late time physics 
lead to specific initial conditions and observational predictions. There is a surprising link 
between the ultraviolet to the infrared that open up the possibility of seeing Planck scale 
effects in the CMB. 
 
 

BARBERO Fernando  
(Universidad Complutense de Madrid) 

Parametrized field theories: the role of boundaries and gauge symmetries 
 
Parametrized field theories are important test beds to understand  the role of 
diffeomorphisms in field theories and how they can be dealt with when approaching their 
quantization. Here I will  concentrate on the Hamiltonian formulation of parametrized field 
theories defined on bounded spatial regions and also on the interplay between internal gauge 
symmetries and parametrization. The correct treatment of these singular systems requires a 
thorough application of appropriate geometric methods designed to deal with the 
complications posed by the additional ingredients present in them. 
 
 

BRANDENBERGER Robert  
(McGill University, Montreal) 

String Theory and Early Universe Cosmology 
 
I will review challenges to construct a viable early universe theory based on the  fundamental 
principles of superstring theory. 


