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My research aims at answering aspects of these issues
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Some simple questions need to be answered:  
Is gravity always the weakest force? 
Is a positive cosmological constant 
allowed?

Or more complicated ones:  
Can we retrieve inflation? 
Do we have a mechanism that explains 
why the cosmological constant is so 
small? 
Can we obtain the Standard Model?

But these problems are very hard to be answered! 
 Use a two-fold approach: Advanced Math and Machine Learning⇒
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I. ADVANCED MATH TO UNDERSTAND PHYSICS

The geometrical structures String Theory predicts are very complicated! 
What are the general features that stringy effective field theories exhibit?

Import recent mathematical research in 
Theoretical Physics

Examples:

Hodge Theory What is the general scaling of the gauge couplings  
within stringy effective theories?

o-minimal Theory
To which set of functions the couplings of 

consistent theories belong?
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The effective theories in the Landscape are too many! 
How can learn the common features that they exhibit?

Use Machine Learning techniques to  
scan and investigate the Landscape

Examples:

What are the mechanisms that break down effective 
theories?

How can we learn effective theories that 
accommodate inflation?

How can we learn geometric data about the 
internal manifold?



Thank you!


