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The magnetocaloric effect may be described in terms of the adiabatic temperature and entropy change during the cooling cycle: ΔT and ΔS. In order to predict theoretically new magnetocaloric materials, or improve upon the existing ones, we need to be able to quantify ΔT and ΔS. In this talk, I will present a way for estimating these quantities from first-principles. Our approach consists in a two-step procedure: The first step is the calculation of the electronic structure and magnetic properties within density functional theory and the mapping of the magnetic interactions onto a magnetic Hamiltonian. This is later used in Monte Carlo simulations at finite temperatures and/or magnetic fields, from which ΔT and ΔS is calculated. The recipe will be exemplified for the Gd, FeRh, Fe2AlB2, Fe2P, and La(Fe,Si)13 systems.
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Short figure caption.
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The calculated magnetic entropy for Fe2AlB2. The black full (dashed) line indicate the adiabatic cooling when reducing the external magnetic field from H = 2T (5T) for a system initially at room temperature.
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