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GIXRD/XRD/ SYNCHROTRON LIGHT 

 

This thesis focuses on the development of a grazing incidence X-ray diffraction 

(GIXRD) technique using synchrotron light. The measurement system was developed 

at the BL7.2W beamline of the Synchrotron Light Research Institute (SLRI). The 

beamline utilizes X-rays produced from a 6.5 T Wavelength Shifter. A double-crystal 

monochromator is used to choose X-ray photon energy covering from 7 to 18 KeV. The 

X- ray beam size can be reduced down to 20 microns, allowing XRD measurements to 

be carried out in grazing geometry, thus crystal structures of ultra-thin film samples can 

be investigated. The diffraction patterns are recorded with a 2D CCD detector, allowing 

more diffraction spots of single crystalline films to be recorded. The development of 

the GIXRD experimental station was completed. The commissioning of the 

measurement system was successful with two different types of materials, i.e. 

aluminium-doped zinc oxide films and manganese bismuth powder. The advantages of 

synchrotron GIXRD at SLRI over conventional XRD systems have successfully been 

demonstrated i.e. higher intensity of synchrotron X- rays at the BL7. 2W allows much 

shorter time for the measurements and the tunability of synchrotron X-rays provides a 

possibility to increase the efficiently of the measurements. Importantly, a 2D detector 

available at the synchrotron beamline allows more types of materials to be investigated.



m

In additioru an in-situ eell was desigued and conetucted. The in-situ cell allows GII(RD

measrrrelnents to be carried out with the samples in controlled confitions with hoating

and feeding with required gases for real-time measurements.
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