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ABSTRACT

To purposely coincide with the 50th anniversary of the use of XAFS in France, it is here presented for the very first time « FITNESS » (« FITting Numerically the Exafs using Sound Strategies »), a new program dedicated to shell-by-shell fitting of the EXAFS. This type of data treatment approach, although widely employed, can be very tedious to perform from a practical standpoint, especially when multiple theoretical paths are involved in the model. Indeed, using the data treatment software that are commonly utilized until now to perform EXAFS shell-by-shell fitting, the expressions of all path parameters (i.e. SO2, ΔE0, ΔR, N, and σ2 ), and the definition of all fit parameters involved in them, must be entirely defined by hand when initially building, or subsequently modifying, the theoretical model.   Additionally, this parameterization step is not straightforward as it heavily relies on some fundamental aspects of the modelling approach, which can be overlooked by non-expert users, who consequently may struggle to successfully employ this data-treatment approach. Therefore, this parameterization step arguably represents to everyone the main bottleneck to rapidly and accurately perform EXAFS shell-by-shell fitting. The new program FITNESS overcomes this difficulty, thanks to its automatic parameterization functions that are applied to:
—  all single scattering paths. Their path parameter expressions and associated fit parameters are automatically defined using some « sound strategies», as the latter take into account 1) the intrasect modelling resolution in R space; 2) the relative amplitude of each path; and 3) the number of degrees of freedom available.
— all multiple scattering paths. This is achieved strictly using the fit parameters intervening in the path parameter expressions of the single scattering paths. Therefore, the number of degrees of freedom is not affected by this step. 


Additional unique functions are proposed in FITNESS, including some that allow to perform useful tasks prior to/during calculations by FEFF8L (included in FITNESS), such as:
— importing, and subsequently treating in FEFF, structures featuring partial occupancies
— performing all at once more than one FEFF calculation if the absorber is present in more than one crystallographic position
— viewing in 3D (and other basic 3D characterization functionalities): 1) the unit cell; 2) the atomic environment around the absorber; 3) each FEFF path, individually or inside the atomic environment around the absorber
— modifying the atomic environment around the core (e.g. shell distances, doping level). 

    Some real EXAFS fitting examples will be provided in this presentation to showcase the capabilities of FITNESS. Its initial trial version is built-in to the latest version of Fastosh, which can be freely downloaded from SAMBA website, Synchrotron SOLEIL.
