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Inelastic tnneling spectroscopy (IETS) combined
with scanning tunneling microscopy (STM) has at-
tracted attentions since Wilson Ho group published
clear experimental results by use of specially de-
signed STM instruments. Although the results of
STM-IETS have clearly shown the vibration features
of molecules, their behavior is case sensitive and not
straight forward unlike the data from conventional
IETS measurements. We believe that accumulation
of STM-IETS data on various molecules and sur-
faces are critical for the further development of this
technique. In this context it is quite important to
evaluate that commercially available STM machines
are capable of obtaining such vibrational informa-
tion. In this paper, our recent STM-IETS system us-
ing a commercially available STM is introduced, and
the key issues for the successful measurement of
STM-IETS are described. In addition of a single
point STM-IETS measurement, we show mapping of
vibrational feature using conventional software,
which can contribute to the understanding of the
mechanism and future chemical analysis.
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Fig. 1 Schematic diagram of the IETS measurement with

STM. The IETS measurement is initiated by turning
off the feedback loop for the z-piezo voltage control
(sample-hold switch (switch A) off} and adding slow-
ramp voltage with superimposed modulation voltage
to the tunneling voltage (switch B on).
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Fig. 2 Variation of sample bias (a), tunneling current (b} and
output of lock-in amplifier of the harmonic (c), and
the second harmonic component (d) as a function of
the time in the measurement of the STM-IETS on C,
molecule on Pd(110). All graphs are the average of 16
cycles of the measurements (see text). The arrows in-
dicate sharp features corresponding to the v(C-H) vi-
brational mode.
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Fig.3 The d°I/dV? vs. V spectra obtained on Cs molecules
(solid curves) and on the bare Pd(110) surface (dotted
curve).
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Fig. 4 Simultaneous observation of the topographic image
(a), and the mapping of d’1/dV? intensity (b), on the
surface which contains both of trans-2-butene (label
T) and butadiene (label B) molecules. The tip scans
the area with the feedback-loop on (tunneling con-
ditions of Vampe=360mV and luma=1 nA, area
43X 43 A%, The d*1/dV? intensity of gray scale from
black to white corresponds to the range from 0 to 10
nA/ V2,
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