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The Application of In-plane Grazing
Incidence X-ray Diffraction to the Crystal
Analysis of 2-dimensional Material
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The mechanism of ordinary X-ray diffraction analyses is easily limited by the geometric
structure of popular 2-dimensional (2D) materials. The in-plane grazing incidence diffraction (IP
GID) technique of an X-ray diffraction spectrometer installed with a non-coplanar detector arm
is hereby utilized to analyze the crystal properties of 2D tungsten disulfides (WS,). The practical
analysis of 2D WS, films deposited on (001) Al,O; substrates is carried out and discussed through
various IP GID modes including 6-26 scan mode and annular phi-angle scan mode. In IP GID
analyses, 6-26 scan mode is used to confirm the crystal structure of 2D WS, material and annular
phi-angle scan mode is chosen to define the crystal orientation relationship between 2D WS, and
its substrate. Both X-ray examination modes are verified to be capable of analyzing material crystal
structure and crystal orientation relationship. The final geometric relationship of 2D material and its
substrate can be efficiently built up.
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