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Abstract (300 word limit)
A theoretical study was carried out for the first time in a series of six nanocomposite semiconducting systems (PbS)n(n=4,32,108)@(TiO2)n(n=23,33). We stabilized two structures of TiO2 using a simulated annealing procedure with Molecular Dynamics as a first approach, the anatase structures were found for this methology. We adopted the cubic structure of the (PbS)n (n=4,32,108) quantum dot as suggested by experimental data [1,2]. The Density of States (DOS ) of the isolated systems and the composites (PbS)n(n=4,32,108)@(TiO2)n (n=23,33) were assessed. Also, the adsorption energies on this systems were estimated. 
The DOS were determined using Density Functional Theory (DFT) calculations, FHI-AIMS software package [3,4], and Molecular Dynamics using DL-POLY[5] and REAXFF software packages [6,7]. The DFT calculations were performed using a plane-wave basis set, and the generalized gradient approximation (GGA) of Perdew-Burke-Ernzerhof for the exchange-correlation energy [8]. The core electrons were described with Projector Augmented Wave (PWA) method, also it was included relativistic scalars effects (ZORA)[9] and Van Der Waals interactions using Tkatchenko-Scheffler methodology[10]. The (PbS)n(n=4,32,108)@(TiO2)n (n=23,33) anatase composite systems results in a favorable electronic structure that may readily provide fundamental data to develop and design photocatalytic devices for hydrogen production[11,12], energy storage and photovoltaic applications[13,14].
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