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String theory is a background dependent theory in the sense that it is defined on a fixed background of the various fields in its action. However, theories on different backgrounds are related to each other via a plethora of duality symmetries which arise due to compactification of these string theories to lower dimensional spaces. These relate the solutions of the theory to another and hence provide a way to relate equivalent theories via “duality maps” between them. T-duality is a simple example of this type of duality exhibited by strings, whereas bigger strings are dual to smaller strings via the inverse radius shift. Similarly, S-duality relates strongly interacting strings to strings with weak interaction. In the framework of M-theory, which was shown to unite different Superstring theories by Edvard Witten, T and S-dualities can be united to give rise to a more general duality symmetry called U-duality. This symmetry is realised by the action of the so-called Exceptional groups. 
However, these symmetries are “hidden” in the framework of M-theory since they reveal themselves when one compactifies the space to a smaller dimension. Attempts have been made to realise U-duality in a manifest fashion - in the form of a theory which exhibits such nature, at the appropriate dimensions corresponding to a compactified superstring, without compactification. Such a theory is the Exceptional Field Theory (ExFT) in which the space is expanded into a bigger space consisting of the original spacetime and additional dimensions, modifying the fields and the metric together. The corresponding algebraic structure generating the space is called an Exceptional Drinfel’d Algebra (EDA).
By construction, U-dualities are expected to be manifest in the framework of ExFT. We do a comprehensive check of such manifest U-dualities between 11 dimensional supergravities, which are low energy limit of M-theory, realised in the framework of ExFT. We do so for a 4 dimensional internal space, that is, for a space split into 4 internal and 7 external dimensions in the EDA framework. We found out in our investigations that U-dualities do not exist between such 11d supergravities.
In the talk, we will briefly discuss T and U-dualities in strings and discuss the realisation of 11d SUGRA in Exceptional Field Theory. Thereon, we will discuss the construction of Exceptional Drinfel’d Algebra corresponding to our theory, and verify the existence of U-dualities as a symmetry of EDA generators of the algebra describing the 1d space.
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