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Figure 1 Layout of the optical components at beamline 1W1B (color online).
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Figure 2 Experimental setup for XAFS-XRD. (a) Photograph; (b)
assembly drawing (color online).
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Figure 3 Schematic of multifunctional operando cell design. (a) Coupling of the combined device to the in-situ environment. (b) Heating vacuum
chamber. (c) Heating stage in grazing incidence geometry. (d) Catalytic reaction cell (color online).
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Figure 4 Schematic showing data acquisition and in-situ control process (color online).
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Figure 5 In situ XAFS and XRD of MAPbBr; perovskite film under
different temperatures. (a) XRD evolution at incident wavelength
0.96 A (left) and Fourier transform of kz-weighted EXAFS signals
(right). Inset is the schematic illustration of the evolution from
MAPbBBr; to PbBr,. (b) Wavelet transform of kz-weighted EXAFS
signals (color online).
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Synchrotron radiation X-ray absorption spectroscopy/diffraction
combined device for simultaneous characterization of short- and
long-range-ordered structures: development of versatile in-situ cells
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Abstract: The synchrotron X-ray absorption spectroscopy (XAS)/diffraction (XRD) combined device can
simultaneously characterize the short- and long-range-ordered structures of substances. To promote the development
of the combined device, versatile in-situ cells are developed, which provides a variety of in-situ sample environments
such as temperature, pressure and atmosphere for the study of catalytic reaction mechanism, functional material growth
mechanism and its stability. Furthermore, the synchronization of X-ray absorption fine structure (XAFS)/XRD data
acquisition and sample environment control is achieved through an external trigger. The device is successfully applied to
track the structure evolution of nano-MAPbBTr; perovskite films with temperature changes, which verifies the feasibility
of the combined device. At the same time, the integrated versatile in-situ sample cells of the combined device also
expand its ability in multidimensional characterization, and will be applied to a wider range of disciplines.

Keywords: XAFS-XRD combined, versatile, in-situ cells, simultaneous acquisition
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