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We present a novel method, convergent-beam X-ray crystallography, for structural

studies with resolving capabilities in space and time domains and across scales.

Convergent beam X-ray diffraction (CBXD) encodes the position of each diffracting

voxel within the crystal into the diffraction pattern, thereby enabling the space-

resolving capability of CBXD [1]. When the crystal is rotated in the convergent beam,

each Bragg reflection streak scans across the crystal and forms a 2D projection image

of the crystal along the beam direction, which is termed CBXD topograph. This

capability allows us to sort the diffraction data according to 3D real space coordinates,

to improve the accuracy of structure factors for detecting small structural changes by

accounting for the inhomogeneities across the crystal. The development of the CBXD

topographic [1] methods, combined with other complimentary imaging modalities such

as (Bragg) ptychography, will lead us to a new approach to cross-scale analysis of the

3D strain field in functional materials and devices. CBXD also encodes time into the

diffraction pattern with deep sub-femtosecond precision [2].
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