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DESCRIPTION
The nanoscale world is a realm of astonishing complexity, where 
materials and structures reveal unique properties that often defy 
conventional understanding. To explore and understand this 
world with precision, scientists have developed advanced 
techniques that push the boundaries of imaging and analysis. 
One such technique is Focused Ion Beam Nanotomography 
(FIB-NT), a cutting-edge method that allows researchers to 
visualize, manipulate, and analyze nanoscale materials and 
structures in three dimensions.

Focused Ion Beam Nanotomography (FIB-NT) is a sophisticated 
imaging technique that combines the power of focused ion 
beams with high-resolution microscopy to capture three-
dimensional information at the nanoscale. FIB-NT has its 
origins in the realm of material science and nanotechnology, 
providing researchers with a way to probe and manipulate 
nanomaterials and structures with unprecedented precision.

The FIB-NT process

Sample preparation: A tiny sample, often a thin slice or a small 
section of a material, is mounted within the FIB-NT instrument. 
This instrument combines a high-energy focused ion beam with 
a Scanning Electron Microscope (SEM) or Transmission 
Electron Microscope (TEM) for imaging.

Ion milling: The focused ion beam, usually composed of gallium 
ions, is directed at the sample's surface. The high-energy ions 
sputter away material from the sample's surface layer, allowing 
for precise material removal.

Imaging and reconstruction: The SEM or TEM captures images 
of the sample's surface after each ion milling step. These images 
are then processed and combined using sophisticated algorithms 
to reconstruct a three-dimensional representation of the sample's 
internal structure.

Applications of Focused Ion Beam Nanotomography 
(FIB-NT)

Materials science: FIB-NT plays a  pivotal  role  in  characterizing

and understanding the properties of advanced materials, such as 
semiconductors, polymers, ceramics, and metals. It helps 
scientists analyze defects, grain boundaries, and material 
interfaces at the nanoscale.

Nanotechnology: Researchers in the field of nanotechnology use 
FIB-NT to examine the intricacies of nanomaterials, 
nanoparticles, and nanoscale structures. This information guides 
the design and fabrication of novel nanodevices and 
nanomaterials.

Biology and life sciences: FIB-NT is also employed in the study 
of biological samples, including cells, tissues, and biomaterials. It 
enables researchers to investigate cellular structures, organelles, 
and even subcellular interactions in exquisite detail.

Electronics and semiconductor industry: FIB-NT aids in the 
development and quality control of microelectronics and 
integrated circuits by allowing engineers to analyze defects, probe 
material characteristics, and ensure the reliability of devices.

Geology and earth sciences:  In geology, FIB-NT helps scientists 
study rock and mineral samples at the nanoscale, shedding light 
on their composition, formation, and deformation history.

Significance and future directions

The significance of FIB-NT lies in its ability to provide insights 
into the nanoscale world with unparalleled detail. It enables 
researchers to observe and manipulate structures that were once 
beyond the limits of traditional microscopy techniques. As 
technology advances, FIB-NT is expected to become more 
accessible and versatile, opening up new avenues for discovery 
and innovation.

While Focused Ion Beam Nanotomography is a powerful 
technique, it is not without challenges. The ion milling process 
can introduce artifacts and alter sample properties, requiring 
careful consideration and calibration. Moreover, FIB-NT is a 
time-consuming technique that demands expertise in both 
microscopy and material science.

Focused Ion Beam Nanotomography offers scientists and researchers
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offering insights that hold the potential to revolutionize technology, 
medicine, and countless other domains. As this technique 
continues to evolve, its impact on nanoscience and its potential 
to drive innovation are bound to grow, further expanding our 
horizons in the intricate world of the infinitesimally small.
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an extraordinary window into the intricate world of 
nanomaterials and structures. It empowers us to observe and 
analyze materials in unprecedented detail, unraveling the 
mysteries of the nanoscale universe. From materials science to 
biology, FIB-NT is reshaping our understanding of diverse fields, 
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