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Abstract

Two experimental methods have been developed for high resolution measurement of x-
ray scattering. The methods used were (1) an x-ray double crystal diffraction (DCD) spec-
trometer set-up and (2) an x-tay triple crystal diffraction (TCD) spectrometer set-up.
With the DCD arrangement of $i{511)-sample(hkl), rocking curves have been plotted for Si
(333), Si(004) and GaAs(004). Also, with the TCD arrangement of Si(111)-Si(111)-Si
(511)-sample(kkl) including monolithic monocro-collimator and K, selector, rocking curves
have been plotted for Si(333), Si(004) and GaAs(004). The results of FWHM by DCD and
TCD set-up have been compared each other and discussed. The reflection topographs (004)

and (115) in an InoexGarwsAs/GaAs sample have been obtained by DCD set-up.
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Fig. 1. Experimental arrangement of a triple crystal
diffraction spectrometer.
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Fig. 2. Experimental asymmetric (+, —) rocking curv-
es by a double crystal diffraction spectrometer
(a) Si(511)-Si(333), (b) Si(511)-Si(004), (c) Si
(511)-GaAs(004).
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Fig. 3. Experimental asymmetric (+, —, —, +) rock-
ing curves by a triple crystal diffraction spectrometer.
Si(111)-Si(111)-Si(511)-sample; Si(333), Si
(004) and GaAs(004) in (a), (b) and (c), respec-
tively.
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Table 1. The comparing FWHM of Si and GaAs crystals measured by a double crystal diffractometer with a tri-

ple crystal diffractometer

FWHM (in arc-sec)

Crystal d:kl Dynamically calculated Measured value Measured value
(A) value with CuK,"” by DCD by TCD
Si ds33=1.0411 2.08 2.83 2.60
doos=1.3424 3.65 24.10 12.10
GaAs do=1.4134 8.17 37.80 16.70
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Fig. 4. Experimental topographs of In,g;;Gag;As/GaAs(001) showing misfit dislocations. (a) (004) reflection. (b)
(115) reflection.
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