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Abstract 
The theoretical advancements in linear and nonlinear optics, from weak to strong electric fields, 
are fundamental for deepening our comprehension of the optical response of atoms, 
molecules, and solids. In the linear response regime (weak field), I will discuss new theoretical 
developments for describing photoionization and core resonances using B-splines and 
Gaussian basis sets in the framework of range-separated Time-Dependent Density Functional 
Theory (TDDFT).  In the second- and third-order regimes (weak field), I will discuss Second-
Harmonic Generation and Electric Field-Induced Second Harmonic processes for bulk systems 
within the framework of TDDFT. Finally, beyond perturbation theory (strong field), I will discuss 
High-Harmonic Generation for molecules using Quantum Chemistry approaches extended into 
the time domain. 
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