Systematics and precision in energy calibration in atomic form factor experiments for Cu, Ag and Au at the Photon Factory (Tsukuba). 
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Absolute x-ray complex atomic form factor measurements require a precise and accurate determination of the synchrotron beam energy.  We have carried out an independent energy calibration by powder diffraction methods using the NIST standards Si640b (a0=5.430940(11)) and LaB6 (a0=4.15695(6)).  This work was performed using "Big‑Diff" on the Australian National Beamline Facility (ANBF) beamline 20B at KEK, Tsukuba, Japan. We will show that use of the monochromator encoder and crystal plane to determine the energy of the beam is subject to experimental systematics.  Hence an investigation of the energy calibration is of great importance.

We anticipate an energy calibration down to around 1 eV uncertainty in the range of 5-20 keV.
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The "Big Diffractometer" used for precise energy calibration at the Photon Factory.













