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Report: 

Preliminary Results: 

Multi-beam ptychography (MBP) is, for the first time, implemented at ID-13, ESRF. The experimental setup is 

integrated into the hutch on machine day (Fig 1. a). We characterize the lens array (Fig 1. b) with Siemens star, 

and the focal spot for a single lens array can achieve 265nm(V) x 310nm(H), as Fig 2 shows.  

 

                                               

   

 
Fig 1. a) Experimental Setup; b) Lens Array Fig 2. Focal spots of the single lens 

array without phase plate 

 

This experiment aims to unravel the 3D structure of Rh-based ceramic pellistors using MBP tomography. 

However, because of the detector saturation problem, we had to attenuate the beam and use multiple exposures 

at a single scan position. This increased each projection's time to approximately 30 min (7427 steps). Because 

of this, it was not feasible to collect a full tomogram dataset with 1309 projections, which would take 27 shifts. 



 

Therefore, we collected a projection of the pellistor and checked experimental conditions for other 2D samples 

with the sub-mm field of view.  

 

We successfully reconstructed several 2D samples (e.g., Pellistor, Siemens star, Microchip, gold particles on 

Si3N4 membrane) during the beamtime with 3x2 and 3x4 beams. Fig. 3 shows the reconstructed phase of the 

Siemens star with 3x2 beams. Fig. 4 shows the reconstructed gold particles on the Si3N4 membrane with 3x4 

beams. Each scan covers a 130 m x 100 m area with 0.1s exposure time.  

 

  
Fig 3. Reconstructed Siemens Star with 2x3 

beams 

Fig 4. Reconstructed gold particles on the Si3N4 membrane with 3x4 beams 

 

Conclusion: 

Thanks to Manfred and ID13 beamline scientists' help, we successfully integrated the MBP setup at ID13 and 

for the first time performed MBP with unprecedented energy of 20 with a 3x4 lens array. However, we did not 

reach the main goal due to the increased time needed per projection, due to technical difficulty with detector 

acquisition.  All in all, according to our reconstruction result, MBP offers a great opportunity to increase sample 

size and to speed up scan acquisition in hard X-ray nano-tomography.  


