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How to Use Powder Diffraction Method (3) — Adjustment and Calibration of Diffractometer —
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This article is the third part of a series of introduction to powder diffraction method, intended to show how to adjust a diffractometer
and calibrate measured diffraction data. Practical methods to adjust the zero-axis, two-theta and theta axes, and a curved graphite
monochromator are described. Measurements of standard materials aiming at correcting systematic errors should be made
whenever the measurement condition is changed. Methods of calibration using internal and external standards are compared. A
formula to correct systematic shifts of diffraction peaks is presented.
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Fig.1 The
beam intensity is reduced by inserting an attenuator (ATN) at
the scattering slit (SS) position. A narrow center slit (CS) is
placed at the center position of the goniometer axis. The
position of the divergence slit (DS) is adjusted as maximum
intensity is observed. XS is the x-ray source and SC is the
scintillation counter.

Schematic illustration for zero-axis adjustment.
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Fig.2 Schematic illustration for adjustment of the two-theta axis.
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Fig.3 Schematic illustration for adjustment of theta-axis. The
setting jig (SJ) is placed at the specimen position.
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Table 1 Bragg angles ®. and distance between the crystal and
focal point R.s for curved graphite monochromator with
curvature of 224 mm.

X-ray source A/nm 0,./° R.;/ mm
Cu-Ka 0.15418 13.30 51.5
Co-Ka 0.17905 15.49 59.8
Fe-Ka 0.19373 16.80 64.7
Mo-Ka 0.07107 6.09 23.7

(a)

(b)

Fig.4 Schematic illustration for the adjustment of curved
graphite monochromator (CG); arrangements for (a) peak
search of Si 111-reflection and (b) adjustment of graphite
monochromator on insertion of monochromator-receiving-slit
(Rsm).
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