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High-speed in situ X-ray diffraction for dislocation control in semiconductor
crystal growth
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In situ X-ray reciprocal space mapping at a time scale of milliseconds has
been achieved using X-ray optics generating monochromatic X-rays with an angular divergence of ~3
degrees. This X-ray optical setup consisting of three optical components was designed for a
molecular-beam epitaxy chamber integrated with a multi-axis X-ray diffractometer installed on the
synchrotron beamline BL11XU at SPring-8. The scattered X-rays were measured with a two-dimensional
X-ray detector so that intensity distributions in a wide range of reciprocal space could be recorded

in a single shot image. This high-speed X-ray diffraction technique was applied to the study of the
molecular beam epitaxial growth of 111-V semiconductors including InGaAs/GaAs(001) and InGaN/GaN

(0001). The relaxation process of the strained heteroepitaxial films was revealed with a time
resolution of 100 msec.
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