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High resolution probe microscopy techniques that can analyze the growth/synthesis mechanism and functional
properties of surface nanostructures under various environments such as low temperature, high magnetic field,
ultrahigh vacuum, stress-strain field etc. play important roles in nanomaterials research. We are aiming at the
development of high resolution probing techniques for surface properties such as three-dimensional morphology,
atomic structures, local electronic states, etc. Merging of nanocharacterization and nanofabrication and
quantification are another targets. By applying the surface nanoprobe techniques to various nanoscale materials,
we aims at establishing a technological basis for nanomaterials research.
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Merging of nanometer-scale fabrication and atomic-
scale characterization using the specially-designed tips of
scanning probe microscope is our target.
Atom
Transfer
n o AR
B a0 B ﬁj@w
Quantum Dot Growth
>

K Time Axis /

\ SHREREPERSCEVTYEMROT/EIR

4 Characterization in ANZXLOFRT/ R T BIpDTO—T

E 1Envi =g e
R W,m;ﬁ BB ARTEBELTVET.
i W»'?“’* OV g
s,p...m,m B3 Quantum Effect Establishment of probe microscopy techniques for
"% el the investigation of nanofabrication mechanism and

the exploration of novel nanofunctionality in various
environments and extreme fields is our aim.
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Fabrication of Artificial One-dimensional
Quantum Well using Atom Transfer from STM Tip
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We have succeeded in single atom transfer to the desired position
on Si(001) surfaces at LT. By depositing two atom dots along a single
dimer row, artificial 1D quantum well is successfully fabricated. The
LDOSs of confined electrons are imaged by dI/dV imaging using lock-
in technique.
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Control of Domain Population on Si(001)
by Application of External Tensile Stress
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We have succeeded in the in situ observation of the change in
domain population on Si(001) surfaces from a double-domain
structure to a quasi-single-domain one by applying controlled external
tensile stress at elevated temperatures in UHV.
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Observation of Carbon Nanosprout Precipitation
on C-doped Ni(111) at Elevated Temperatures
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We have discovered sprout-like growth of carbon nanowires on
C-doped Ni(111) using variable temperature SPM. The so-called carbon
nanosprout is thought to be grown by surface precipitation of dissolved
carbon at high temperatures. The carbon nanowires have a metallic
conductivity. Using this material, various applications are expected.
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Main Instruments
R STM B2 SPM
Extreme-Field STM (0.4K, 11T, 10-°Pa) Stress-Field UHV-SPM (Dual-Probe)
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High-resolution scanning tunneling microscope in extreme fields Stress-strain field dual probe SPM (STM/AFM) for the exploration of
(low temperature, high magnetic field and extreme high vacuum) for novel nano-functionality caused by externally applied stress-strain.

exploring quantum nano-functionality .
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Atomic resolution STM imaging of Au(111) at 0.6K and its
dl/dVimaging in 6T with a 2D-FFT Fermi contour image.

Other Instruments
Low Temperature UHV-STM (4.2K)
Multi-function SPM (air)
Scanning Auger Microprobe
FermiGontour Photoelectron Spectroscopy
Low Energy Electron Diffraction
Magnetron Sputter Deposition Apparatus
etc.
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