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Macromolecular crystallography (MX) is the dominant means of determining the three-dimensional structures of biological 

macromolecules. Over the last few decades, most MX data have been collected at synchrotron beamlines using a large number of 

different detectors produced by various manufacturers and taking advantage of various protocols and goniometry. These data came in 

their own formats, some proprietary, some open. The associated metadata rarely reached the degree of completeness required for data 

management according to Findability, Accessibility, Interoperability and Reusability (FAIR) principles. Efforts to reuse old data by 

other investigators or even by the original investigators some time later were often frustrated. 

In the culmination of an effort dating back more than two decades, a large portion of the research community concerned with High 

Data-Rate Macromolecular Crystallography (HDRMX) agreed in 2020 to an updated specification of data and metadata for diffraction 

images produced at synchrotron light sources and X-ray free electron lasers (XFELs) [1]. This Gold Standard builds on the 

NeXus/HDF5 NXmx application definition and the International Union of Crystallography (IUCr) imgCIF/CBF dictionary and is 

compatible with major data processing programs and pipelines. It will ensure effortless automatic data processing, facilitate manual 

reprocessing of data independent of the facility at which they were collected, and enable data archiving according to FAIR principles, 

with a particular focus on interoperability and reusability. 

Direct consequences of the Gold Standard are an unambiguous definition of the experimental geometry, a record of the synchrotron 

and beamline where the data were collected, and additional optional metadata that will make subsequent submission of the structural 

model to the PDB more straightforward. Just as with the IUCr CBF/imgCIF standard from which it arose and to which it is tied, the 

Gold Standard is intended to be applicable to all detectors used for crystallography. In particular, the application of the Gold Standard 

does not require the use of HDF5. Corresponding metadata definitions exist in CBF/imgCIF. All hardware and software developers in 

the field are encouraged to adopt and contribute to the standard. 

The Gold Standard provides a convenient and consistent way to record the essential minimal data and metadata needed to process a 

wide range of macromolecular diffraction experiments including single axis, single crystal rotation experiments using single-module 

detectors, XFEL serial crystallography experiments using powerful multi-module detectors producing tens of thousands of images 

from huge numbers of small crystals, as well as synchrotron experiments producing large number of wedges from micro-crystals. 

Examples from all of these and more will be discussed. 
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