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In situ, in vivo, and operando experiments at Carnaúba provide valuable nanoscale insights into the 
behavior of materials and systems under realistic conditions [1]. For this purpose, significant setups 
involving electrochemistry, microfluidic reactors, battery holders [2-3], heating, and gas systems have 
been developed and continually upgraded in recent years. These advanced sample environments 
were designed to leverage not only the small beam (180 x 180 nm² @10 keV) at the Tarumã station 
but also to exploit its coherent flux through techniques such as ptychography and Bragg coherent 
diffraction imaging. In the context of applied materials, we have developed miniaturized 
spectroelectrochemical cells that enable spatially resolved analyses, such as two-dimensional 
fluorescence and absorption mapping. These tools contribute to the study of charge transfer 
processes in different regions of a heterogeneous catalyst or battery cathode/anode. For individual 
nanoparticles, the three-dimensional strain and morphology can be assessed using Bragg coherent 
diffraction imaging.  
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