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Density Functional Theory (DFT) allows a fully ab-initio treatment of almost all the quantities that enter in the Eliashberg theory and in many other approaches used to study both the superconducting and the normal phase. A complete description from first principles of real materials is, al least in principle, possible.
Here DFT and Eliashberg theory are applied to the study of some members of the new family of superconductors discovered in 2008, the iron-compounds. 
Superconductivity here is unconventional and unlikely mediated by phonons. When electronic mechanisms are involved and the properties of the compounds are more complex, as in the case of Fe-based superconductors, also the ab-initio treatment may require some reasonable ad hoc approximations, derived from experimental evidences or theoretical argumentations, introducing some phenomenological aspects in the formulation. 
In this thesis, Eliashberg theory and DFT are applied to study the properties of some iron compounds, in particular the properties of LiFeAs and Co-doped Ba-122 are discussed both in the normal and in the superconducting state.
In order to unveil the the properties of the superconducting state, in particular the symmetry and the amplitude of the order parameter and the coupling mechanism, a four bands Eliashberg model is discussed for LiFeAs suggesting that the specific electronic structure of this peculiar compound may lead to the breakdown of the Migdal's theorem forcing the model to be phenomenological".
The relation between the topology of the Fermi surface and the presence of nodes
is studied in Point-contact Andreev-reflection spectra of Ba(Fe1-xCox)2As2 (both
thin fims and single crystals) and Ca(Fe1-xCox)2As2. The curves presented are fitted within the multiband 3D-BTK model that allows the inclusion of the real shape of the Fermi surface evaluated within DFT.
Thanks to the inclusion of the results obtained within the Eliashberg theory in the 2D-BTK model some additional structures due to the strong electron-boson interaction, that appear at energy higher than the amplitude of the gaps in some AR spectra, can be studied and some guesses about the nature of the superconducting mechanism can be made. This technique is here applied to the case of Ba(Fe1-xCox)2As2 thin films with x = 0.08.
Finally, as concern the normal state, the temperature dependence of resistivity is reproduced both in LiFeAs and Ba(Fe1-xCox)2As2 with a model that contains two different kind of carriers. For both compounds spin fluctuations play an important role also in the normal state in addition to being the main bosons that mediate the Cooper pairing and in both compound the transport coupling
constant results to be sensibly smaller than the superconducting one, suggesting
a way to find a unifying principle for HTCS.
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				Density Functional Theory (DFT) allows a fully ab-initio treatment of almost all the quantities that enter in the Eliashberg theory and in many other approaches used to study both the superconducting and the normal phase. A complete description from first principles of real materials is, al least in principle, possible.
Here DFT and Eliashberg theory are applied to the study of some members of the new family of superconductors discovered in 2008, the iron-compounds. 
Superconductivity here is unconventional and unlikely mediated by phonons. When electronic mechanisms are involved and the properties of the compounds are more complex, as in the case of Fe-based superconductors, also the ab-initio treatment may require some reasonable ad hoc approximations, derived from experimental evidences or theoretical argumentations, introducing some phenomenological aspects in the formulation. 
In this thesis, Eliashberg theory and DFT are applied to study the properties of some iron compounds, in particular the properties of LiFeAs and Co-doped Ba-122 are discussed both in the normal and in the superconducting state.
In order to unveil the the properties of the superconducting state, in particular the symmetry and the amplitude of the order parameter and the coupling mechanism, a four bands Eliashberg model is discussed for LiFeAs suggesting that the specific electronic structure of this peculiar compound may lead to the breakdown of the Migdal's theorem forcing the model to be phenomenological".
The relation between the topology of the Fermi surface and the presence of nodes
is studied in Point-contact Andreev-reflection spectra of Ba(Fe1-xCox)2As2 (both
thin fims and single crystals) and Ca(Fe1-xCox)2As2. The curves presented are fitted within the multiband 3D-BTK model that allows the inclusion of the real shape of the Fermi surface evaluated within DFT.
Thanks to the inclusion of the results obtained within the Eliashberg theory in the 2D-BTK model some additional structures due to the strong electron-boson interaction, that appear at energy higher than the amplitude of the gaps in some AR spectra, can be studied and some guesses about the nature of the superconducting mechanism can be made. This technique is here applied to the case of Ba(Fe1-xCox)2As2 thin films with x = 0.08.
Finally, as concern the normal state, the temperature dependence of resistivity is reproduced both in LiFeAs and Ba(Fe1-xCox)2As2 with a model that contains two different kind of carriers. For both compounds spin fluctuations play an important role also in the normal state in addition to being the main bosons that mediate the Cooper pairing and in both compound the transport coupling
constant results to be sensibly smaller than the superconducting one, suggesting
a way to find a unifying principle for HTCS.
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					Il report seguente simula gli indicatori relativi alla propria produzione scientifica in relazione alle soglie ASN 2023-2025 del proprio SC/SSD. Si ricorda che il superamento dei valori soglia (almeno 2 su 3) è requisito necessario ma non sufficiente al conseguimento dell'abilitazione.
La simulazione si basa sui dati IRIS e sugli indicatori bibliometrici alla data indicata e non tiene conto di eventuali periodi di congedo obbligatorio, che in sede di domanda ASN danno diritto a incrementi percentuali dei valori. La simulazione può differire dall'esito di un’eventuale domanda ASN sia per errori di catalogazione e/o dati mancanti in IRIS, sia per la variabilità dei dati bibliometrici nel tempo. Si consideri che Anvur calcola i valori degli indicatori all'ultima data utile per la presentazione delle domande.

La presente simulazione è stata realizzata sulla base delle specifiche raccolte sul tavolo ER del Focus Group IRIS coordinato dall’Università di Modena e Reggio Emilia e delle regole riportate nel DM 589/2018 e allegata Tabella A. Cineca, l’Università di Modena e Reggio Emilia e il Focus Group IRIS non si assumono alcuna responsabilità in merito all’uso che il diretto interessato o terzi faranno della simulazione. Si specifica inoltre che la simulazione contiene calcoli effettuati con dati e algoritmi di pubblico dominio e deve quindi essere considerata come un mero ausilio al calcolo svolgibile manualmente o con strumenti equivalenti.
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