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1. REORTFHEEF DS REREARTFIE (Acta Cryst. (1998) A54, 646)

In order to deconvolute valence density from thermal displacement, experimental charge-density refinements
require high-quality data from a vast resolution range. As the atomic scattering factors for high resolution reflections
tend to be very small, these reflections are very weak. Therefore, good crystal quality, highly sensitive, noise-free and
high-resolution detectors, as well as stable and intense radiation sources are required to make them visible. The low-
resolution reflections of such high-quality crystals on the other hand tend to be extremely strong and therefore
regularly meet or even exceed the dynamic range of popular phosphor-based integrating detectors. These
instrument types require special experimental approaches to overcome the hardware limitations: low resolution
data often need to be recorded, by appending additional extremely fast scans or artificially lowering the intensity
with attenuators. Using scintillation detectors, the strongest reflections are regularly determined with low
redundancy and inferior data quality. In the context of relatively few, low-resolution reflections bearing all
information about the anisotropic atomic density, this praxis is sub-optimal. At the same time, scintillation detectors
are always affected by electronic noise, ever growing with exposure time and indistinguishable from—and therefore
often obscuring—reflection intensities. Both experimental challenges—the determination of extremely weak, as well
as extremely strong reflections—can be met by changing from scintillation detectors to direct detection hybrid
photon counting detectors. Rigaku implemented this groundbreaking new technology in the HyPix detectors create
new possibilities for the collection of high-resolution, high quality data that are required for experimental charge-
density.
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The HyPix detector series combines the requirements of experimental charge-density with an excellent spatial
resolution of 100 x m. Asillustrated in Figure 2, very strong and weak reflections are recorded on the same image.
The background noise merely stems from stray radiation and air scattering—not from electronic noise as in
scintillation detectors. It is therefore zero or close to zero for most parts of the detector (see Figure 2). The HyPix is
therefore an excellent choice of detector for experimental charge-density determination.
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