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Nanometric objects are considered a fundamental piece for the construction of future high-technology devices due their 
new and unexpected physical and chemical properties. Although many applications require the positioning of individual 
nanobjects selectively at well-defined positions of a device, this addressing issue remains still open. As a way to 
overcome this difficulty, many reports have exploited molecular recognition inside liquids [1]; in contrast, physical 
manipulation is quite unexplored and, in fact, the progress is rather slow. Most experiments exploring physical 
manipulation have used atomic force microscopy (AFM) [2], but this approach does not allow the simultaneous 
manipulation and observation. In contrast, electron microscopy techniques display the necessary spatial resolution to 
see and manipulate nanosystems during in situ experiments.  
In this work, we report the development and application of an inexpensive two probe tip nanomanipulator for in situ 
experiments in a Scanning Electron Microscope (SEM). The system is based on simple mechanics and low-cost 
materials and, it has been tested inside a FEG-SEM (JSM-6330F). The manipulator includes two kinds of movements: 
coarse, with mm range and submicron precision, and fine, with micron range and few nanometers of precision. Coarse 
displacements are based on parallel guiding spring mechanics [3] which include no mobile parts so they do not require 
lubrication. Fine movements are based on piezoelectric elements [4], responsible for a precise three-axis movement of 
both probe tips. The sample is located on a trail with a large movement range (15 mm), which allows the analysis of 
many samples during the same experiment. The two probe tips have independent electrical supplies, allowing a wide 
spectrum of nanomanipulation and nanocharacterization experiments, as for example to measure currents and apply 
voltages.  
The system has been used for different kinds of in-situ experiments, such as: a) fabricating high aspect-ratio AFM tips 
based on multi-walled carbon nanotubes; b) collecting, moving and positioning semiconductor nanowires (50-200 nm in 
diameter, microns in length) on pre-defined electrical contacts or special sample sites; c) measuring electrical properties 
of nanowires inside the microscope. Briefly, our results demonstrate that the physical manipulation has a plenty of 
opportunities for applications in the bottom-up approach to nanotechnology. 
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Figure 1: Nanomanipulator with two-tip probes. The base diameter is 13 cm. 
 
 

 
 

Figure 2 - InP Nanowire (diam. 250 nm, length 15 µm) positioned between two gold contacts fabricated by optical 
lithography inset, low mag image of the contacts). The two tips used for the nanomanipulation can also be used to 
directly study the electrical behavior of the NW inside the microscope. 
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