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Modern multi-user laboratories require powder X-ray diffraction (XRD) systems that deliver exceptional data quality across 
a wide range of applications and sample types, all while maintaining high efficiency and ease of use. The XRDynamic 500 
automated multipurpose powder diffractometer from Anton Paar addresses these needs by combining advanced capabilities—
including grazing incidence XRD, non-ambient XRD, small-angle X-ray scattering (SAXS), and pair distribution function 
(PDF) analysis—into a single, highly automated platform capable of handling multiple samples in succession without user 
intervention. 

At the core of the XRDynamic 500 is the TruBeam™ concept, featuring a large goniometer radius, evacuated beam path, 
automated optical component switching, and fully automated alignment routines. These innovations collectively ensure high-
resolution, high signal-to-noise data acquisition with minimal setup time—even for novice users. 

This contribution will highlight the instrument’s performance through multi-user application examples addressing common 
challenges such as minor phase identification and advanced techniques like non-ambient XRD and SAXS. Operando XRD 
studies on battery assemblies will also be presented, demonstrating the instrument’s versatility and technical strengths. 

 
Figure 1. The XRDynamic 500 automated multipurpose powder X-ray diffractometer. 

High-end x-ray diffraction and scattering techniques such as high-resolution XRD, protein crystallography, and SAXS rely 
heavily on the x-ray source brightness for resolution and exposure time. Traditional solid or rotating anode x-ray tubes are 
typically limited in brightness by when the e-beam power density melts the anode. The liquid-metal-jet technology has 
overcome this limitation by using an anode that is already in the molten state. 

We have delivered product performance of metal-jet anode x-ray sources with unprecedented brightness in the range of one 
order of magnitude above current state-of-the art sources. The technology has now further been developed in terms of output 
and reliability, using new solutions building on a decade of experiences. 

This presentation will review the current status of the technology specifically in terms of stability, lifetime, flux and brightness. 
It will also discuss details of the liquid-metal-jet technology with a focus on the fundamental limitations of the technology. It 
will furthermore refer to some recent data from high pressure crystallography applications 
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