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Elliptic genera of heterotic compactifications with flux

    With the successful ongoing experiments at the LHC and the results from the PLANCK 
CMB probe, our knowledge of the structure of matter and of the history of the Universe is 
dramatically improving. A theoretical understanding of these results requires a knowledge of 
the law of physics at very high energy scales. String theories can provide conceptual and 
technical tools for addressing these issues. An important challenge is to interpolate with 
known particle physics at lower energies. To this extent it is important to reach a better 
control of string compactifications,  understanding the structure of the effective theories and 
the geometry of the internal manifolds. 

    In the last few years, new tools and ideas have tremendously improved the potential of  
heterotic compactifications for phenomenology. On general grounds, supersymmetric 
compactifications correspond to torsional manifolds endowed with exotic gauge bundles. 
Gauged linear sigma-models with (0,2) supersymmetry have been developed in the last few 
years as a powerful tool that allows to explore such compactifications. 

    An important quantity characterizing (0,2) theories is their elliptic genus. Being 
topological in nature it is invariant under the world-sheet RG flow hence captures part of the 
physics of the infrared fixed point, and also encodes topological invariants of the 
compactification manifold and of the vector bundle over it. Recently methods have been 
developed to compute elliptic genera by supersymmetric localization techniques. The long-
term goal of this research project is to extend the  computation to (0,2) models with torsion, 
that have non-invariant Fayet-Iliopoulos terms. Given that the duration of the internship is 
rather short, the applicant is expected to understand how to reproduce the elliptic genus  in 
known cases and to pave the way to its  computation for models with torsion.

Please, indicate which speciality(ies) seem(s) to be more adapted to the subject :

Condensed Matter Physics :  NO     Macroscopic Physics and complexity  : NO
Quantum Physics :  NO    Theoritical Physics: YES
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