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ABSTRACT
The international community under the auspices of the United Nation Framework Convention on Climate Change (UNFCCC) is engaged
in developing the policy to reduce greenhouse gases (GHGs) emission and minimize the risks of climate change. Consequently, it is very
important to develop a low power, high performance sensor suitable to monitor the GHGs for proper mitigation. A common and existing
method for sensing the concentration of gases is by using semiconducting metal oxides like SnO2, ZnO, and TiO2. Some models
emphasize the importance of charge transfer in the sensing mechanism, but an study from first principles, including the electronic coupling
with phonons, is necessary to understand quantitatively the adsorption process and the consequent optical response of the system.
The optical response and electron-phonon coupling will be in investigated with methods based on the time-dependent density functional
theory on which the host team has developed an expertise. Numerical simulations will be performed with the Quantum ESPRESSO
package. Part of the project may consist of theoretical and numerical implementations. The Ph.D. subject requires the candidate to be
highly motivated by modelling, computing and programming.
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