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The temperature control of crystal optics 1s critical for ultrahigh-resolution applications such as
those used 1in meV-resolved Inelastic X-ray Scattering (IXS). Due to the low count rate and
long acquisition time of these experiments, for 1-meV energy resolution at ~10 keV, the
absolute temperature stability of the crystal optics must be maintained below 4 mK for days to
ensure the required stability of the lattice constant, thereby ensuring the energy stability of the
optics. Furthermore, the temperature control with sub-mK resolution enables setting the
absolute temperature of the individual crystal, making it possible to align the reflection energy eV
of each crystal’s rocking curve in sub-meV precision thereby maximizing the combined

° : sub-meV
efficiency of the crystal optics.
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beamline. The temperature stability 1s less than 1 mK during a typical one-week measurement. i i i i i i
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perfection of crystal optics to about 1.4 meV. Figure 11: Temperature stability of one of the D crystals with

ePID feedback, showing a stability of below 1 mK.
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