
AIST-NT’s SmartSPM

Fully motorized, no manual 

adjustment.

Perfect alignment and quick start. 

Fast and convenient probe and 

sample replacement



4x4 micron 3D topography image 

of 150nm Au nanoparticles

immobilized on Au –plated glass 

slide. Crystalline structure of 

individual nanoparticles is clearly 

resolved in this image.



3x3 micron 3D topography image 

of the130nm Au nanoparticles

immobilized on Ag –plated glass 

slide. Variety of the crystalline 

structure of individual 

nanoparticles is clearly seen in 

this image.



120nm decahedra immobilized on 

the metal surface

Ag decahedra courtesy of Matthew McEachran,  Brendan Pietrobon and Prof. 

Vladimir Kitaev (Wilfrid Laurier University)



2x2 micron topography image (left) and the corresponding phase image of the 

silver decahedra immobilized on the Ag-coated glass slide. This image was taken 

with a softer fpN01S probe. Ribs of the decahedra are nicely pronounced in the 

phase image.

Ag decahedra courtesy of Matthew McEachran,  Brendan Pietrobon and Prof. 

Vladimir Kitaev (Wilfrid Laurier University)



4.5x4.5 micron 2D 

topography image of 

130nm Ag 

nanoparticles

immobilized on Ag –

plated glass slide. 

Presence of small (7 

nm) nanoparticles is 

clearly seen, especially 

on the surface of the 

silver plates marked 

with green circle ( see 

also the section 

analysis). This results 

is unachievable with 

SEM.



1.5x1.5 micron 3D image of 

60 nm Au nanoparticles 

immobilized on the Au-

coated glass slide. 

Tetrahedra and truncated 

tetrahedra (marked with 

arrows)  can be clearly 

distinguished from other 

crystalline shapes, though 

the convolution effect of the 

tip does not allow to get too 

much details on the 

crystalline structure of the 

nanoparticles



1.2x1.2 micron 3D image of 

30 nm Au nanoparticles 

immobilized on the Au-

coated glass slide. 

Convolution effects hide the 

crystalline structure of the 30 

nm nanoparticles though 

even from this image it is 

clear that nanoparticles are 

not spherical ( marked with 

arrows).



0.75x0.75 micron 2D image of 

30 nm Au nanoparticles 

immobilized on the Au-coated 

glass slide. Convolution effects 

hide the crystalline structure of 

the 30 nm nanoparticles 

though even from this image it 

is possible to get an idea about 

the shape of some 

nanoparticles.



CONCLUSION

AIST-NT’s AFM provides clear advantages in nanoparticle imaging compared to SEM. 

Nanoparticles sized from 30 to 150 nm can be imaged without disturbing their position on the 

substrate. For nanoparticles over 60 nm clear information on the crystalline structure can be 

obtained with regular probe having radius of about 10 nm. In order to achieve good 

resolution of the crystalline structure of the nanoparticles having the diameter less than 60 

nm, it is necessary to use ultrasharp tips having the radius less than 5 nm in order to avoid 

convolution effects.

Excellent visibility of the small nanoparticles on the surface of silver plates shows great 

potential of the combined AFM-Nanoraman measurements of the DS-DNA – Dye complexes 

or proteins immobilized on the surface of the nanoparticle samples, especially if the 

nanoparticles are nano-cubes or nanobars.


