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Abstract: Synchrotron radiation in-situ X-ray scattering technology can realize the multi-scale, non-destructive and high
temporal and spatial resolution characterization of material structure, and dynamically reveal the evolution process of the ma-
terial microstructure in different external environments. The basic theory of X-ray scattering is relatively mature. The third-
generation synchrotron radiation source greatly improves the temporal and spatial resolution of X-ray scattering technology,
thus further broadens the application scenarios of X-ray scattering technology. The difficulty of the current synchrotron radia-
tion in-situ X-ray scattering technology is mainly manifested in the design of experimental equipment and big data processing.
This article summarized the primary classification and basic experimental methods of X-ray scattering technology and intro-
duced the application of synchrotron radiation in-situ X-ray scattering technology in the research of various nanomaterials,
including the growth and self-assembly of nanoparticles, and energy materials, represented by perovskite thin films as exam-
ples. Finally, combined with the current development status of advanced light sources at home and abroad, the future devel-
opment direction and application prospects of synchrotron radiation in-situ X-ray scattering technology were prospected.
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Fig. 1  Fit curve of the SAXS and WAXS spectrum of Au nanoparti-

cles( the red line) ['%]
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Fig. 2 Schematic illustration of the in-situ GIXRD experimental setup

with temperature and humidity control (a) ; the in-situ changes of
the intermediate adduct phase A, perovskite phase B and

regeneration adduct phase C during annealing under different

atmospheres (b) ']
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Fig. 4  Results of in-situ gold nanoparticle growth experiment, in the

direction of the arrow listed the typical two-dimensional SAXS

data and corresponding fitted gold nanoparticle shape'2!!
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Fig. 5 SAXS characterization of the assembled TMV crystals: the experimental and simulated SAXS curves (left side) and corresponding crystal

structures and unit cell parameters diagram (right side) of the crystals in solution formed by TI03C-TMV1, 3cys (a) and T103C-TMV4his
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Fig. 6  Schematic diagram of in-situ SAXS experiment for droplet evapo-

ration experiment (a), combining experimental data and simula-
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and the evolution of the superstructure of the PS nanoparticles are
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Fig. 7 Schematic illustration of the GISAXS experimental geometry
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