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With the invention of various novel nanomaterials, a new microscopy which can 
evaluate the nanoscale surface structure is highly demanded. However, the 
conventional evaluation techniques are insufficient for the nanoscale surface 
microstructure observation.

The first commercially manufactured Scanning Helium Ion Microscope (SHIM) has been 
registered as a shared facility in NIMS Microstructural Characterization Platform since 
2012. It is important to optimize the relevant observation conditions and to understand 
the imaging mechanism appropriately. 

 ONISHI, K.: KENBIKYO, 48, 154-158 (2013)

 Surface nanostructure of various samples like 
metals, semiconductors, and biomaterials can be 
observed without pretreating the samples with 
conductive coating. 

 Various materials can be deposited using gas-
decomposition at the nanoscale. 

 Separation of the elements which influences the 
contrast of secondary electron (SE) images and 
Rutherford Back-scattered Ion (RBI) images

SE Image RBI Image

Melamine foam（insulator)）

Scanning Helium Ion Microscope is 
almost similar to scanning electron 
microscope(SEM), but SHIM uses 
scanned Helium ion beam instead 
of electron beam.

If you know the 
relation between 
sample 
composition or 
its surface 
morphology and 
image contrast, 
you can find 
suitable 
conditions and 
reasonable 
understanding of 
images. 

Uncoated insulators can be  imaged 
with long focal depth .

 Focused electron beam instruments are crucial components for semiconductor 
manufacturing & inspection, electron microscopy and  chemical analyzers;

 High throughput, high spatial and energy resolution, high environment tolerance are in 
urgent demand in these applications. 

 Realizing ultra-bright and monochromatic electron source by nanotechnology;
 Miniaturizing conventional electron source by 8 orders of magnitude and cutting down 

energy consumption by 5 orders of magnitude;
 Enabling stable operation in poor vacuum and compatible with Silicon-processing.
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Ultrahigh Brightness and Rugged Nano-
structured Electron Point Source

 Nanowire electron source electron microscopes and 
chemical analyzers;

 High throughput semiconductor inspection systems 
using multi-beam from nanowire arrays;

 Miniaturized electron microscopes for high resolution 
observation of real-world sized objects.

Ultrahigh brightness electron beam is emitted from a few 
La atoms on the apex of a LaB6 nanowire electron emitter.

 New electron gun design for nanowire emitter;
 New electron optics column design;
 Miniaturizing entire electron microscope using 

silicon processing technology based on the 
nanowire emitter.

 H. Zhang, etc., MRS BULLETIN, 42, 511-517 (2017);
 H. Zhang, etc., Nature Nanotechnology, 11, 273, (2016);
 H. Zhang, etc., Nano Letters, 10, 3539-3544 (2010).

The LaB6 nanowire emitter produces low 
noise high probe current under moderate 
UHV condition without emission decay.

LaB6 nanowire emitter produces 3000 times higher probe 
current than conventional W (310) field emitter; The 
emitted electron beam energy spread is also 50% lower 
than that of W(310) emitter at the low energy tail.

Prototype SEM equipped with the LaB6
nanowire field emission gun.
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