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Abstract 
 
In this talk we will discuss the development of a novel high-resolution microscopy technique for imaging 
of nanoscale materials with chemical, electronic, and magnetic contrast [1,2]. It will combine the sub-
nanometer spatial resolution of scanning tunneling microscopy (STM) with the chemical, electronic, and 
magnetic sensitivity of synchrotron radiation [3]. Drawing upon experience from a prototype that has 
been developed at the Advanced Photon Source to demonstrate general feasibility, current work has 
the goal to drastically increase the spatial resolution of existing state-of-the-art x-ray microscopy from 
only tens of nanometers down to atomic resolution. Key enabler for high resolution is the development 
of insulator-coated “smart tips” with small conducting apex (Figure 1) [4]. After entirely coating sharp tips 
with insulating films, the coating can be removed from the apex by means of high-resolution focused ion 
beam milling. Such tips drastically reduce the background of photoejected electrons that would 
otherwise cause an undesired signal at the sidewall of the tip. The novel microcopy technique will 
enable fundamentally new methods of characterization, which will be applied to the study of energy 
materials and nanoscale magnetic systems. A better understanding of these phenomena at the 
nanoscale has great potential to improve the conversion efficiency of quantum energy devices and lead 
to advances in future data storage applications. 
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Figure 1: X-ray nanotomography surface rendering of a smart scanning tunneling microscope tip. The 
platinum-iridium tip (red) has been coated with a SiO2 insulating layer (green). Image obtained using the 
Center for Nanoscale Materials Hard X-Ray Nanoprobe beamline at Sector 26 of the Advanced Photon 
Source, USA. 
 
 


