
 
X-ray Nano-imaging at ID16-NI, ESRF 

Y. Yang a, A. Pacureanu a, J.C. da Silva a, S. Bohic a,b, F. Fus a, M. Hubert a, M. Langer a,c, L. 
Weber a,c, R. Tucoulou a, P. Cloetens a 

a ESRF – The European Synchrotron, 38043 Grenoble, France 
b INSERM U-836 Grenoble, France 

c Université de Lyon, CREATIS ; CNRS UMR5200 ; INSERM U1044 ; INSA-Lyon ; Université 
de Lyon 1 ; 69621 Lyon, France 

yang.yang@esrf.eu 

Introduction and Objectives 

Driven by the need to address more scientific challenges in energy, health, advanced materials and the 
environment, the European synchrotron ESRF has developed within its Upgrade Program a brand new 
nano-imaging end station ID16A-NI. This beamline is optimized for ultimate hard X-ray focusing with a 
large energy bandwidth at specific energies of 17.05 and 33.5 keV. 

This new facility aims at the quantitative 3D characterization of the morphology and the elemental 
composition of specimens through the combination of coherent imaging techniques [1,2] and X-ray 
fluorescence analysis [3]. The applications in biomedicine, life sciences and nanotechnology will span 
over a large range of length scales which goes from the organelle level, over small organisms, nano- and 
micro-electronics to biopsies of mineralized tissue. 

Results and Discussion  

Hard X-ray phase nanoscale holographic-tomography with a projection microscopy geometry has been 
implemented as a multi-scale approach for 3D imaging. A focal spot down to around 20nm with a flux up 
to 7x1011 photons/second has been achieved. With the a fast zoom-in and zoom-out from a few hundred 
nm down to a few nm, nano-tomography offers quantitative 3D structural information acquired from the 
retrieval of the electron density distribution of the objects.  

Combined with X-ray fluorescence microscopy (XFM) in 2D/3D, correlative X-ray microscopy can 
quantify the complementary information of both structures and elements within whole cells with a probe 
of a few tens of nm in both imaging methods. 

As another coherent imaging method, far-field ptychography has also been in development at the 
beamline to reach the highest spatial resolution the beamline can offer, also with the possibility to acquire 
simultaneously the fluorescence signals. 

Conclusions 

The new hard X-ray imaging end station ID16NI at ESRF has been developed to achieve nano-focusing at 
two discrete high energies: 17.05 and 33.5 keV. Specialized in the coherent imaging techniques and 
XFM, also with cryo-environment to be added in the future, this beamline will pave the way to explore 
new potentials in biomedicine, bioengineering, and nanotechnology.  
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