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Introduction
Scanning Tunneling Microscope (STM) is one of the 

most useful techniques for surface investigation. But it 
has a disadvantage of impossibility of element specific 
research. To solve this problem, there have been several 
attempts to detect photoemitted electrons by STM [1-4]. 
In these studies, X-ray [1] or laser [2-4] was used to 
illuminate the sample during STM observation. However, 
to identify the sample elements, we have to tune the 
energy of light to excite the core electrons of the 
particular element and detect photoemitted electrons. 
Synchrotron Radiation (SR) light is suitable for the 
purpose. We have designed the new system of SR light-
illuminated STM (SR-STM), and estimated the 
performance of this system. 

Experimental
The SR-STM measurements have been done at the 

beamline BL-19A. We have used n-type Si(111) wafer 
(~2 Ωcm) as a sample. The Si(111) surface was cleaned 
by resistive flashing about 1500 K. The light incident 
angle between the light axis and the sample surface was 
4°. We have operated the STM with Constant-Current-
mode and recorded the change of the STM tip height as 
scanning the incident photon energy around the Si 2p
absorption edge (~101 eV). 

Results and Discussion
Figure 1 shows the STM image of the Si(111) 7×7 

clean surface. The image was recorded when the STM 
chamber was connected with the beamline. It indicated 
that this SR-STM system has been designed to have 
enough performance to achieve the atomic resolution 
during connected with the beamline. Figure 2 shows the 
STM image of the Si(111) clean surface with illuminated 
with the SR light. The photon energy was scanned by 1 
eV step during operating the STM. The sample had not 
been illuminated during each changing of the photon 
energy. The profile of the STM tip height along the 
direction of scanning the photon energy is presented in 
Figure 3. The tip was retracted clearly when illuminated 
with over the photon energy of 101 eV which is the 
threshold energy of Si 2p absorption edge. It implies that 
we have achieved to get X-ray Absorption Spectra (XAS) 
of very small area with the STM tip, and that this method 
holds the promise of obtaining the 2D XAS mapping. 

Fig.1 The topographic image of the Si(111) 7×7 clean 
surface. (10.2 nm×10.2 nm, -1.500 V, -0.10 nA) 

Fig.2 The STM image of the Si(111) surface. The surface 
was illuminated by the SR light (from 106 eV to 95 
eV). (500 nm×500 nm, -2.000 V, -2.0 nA) 

Fig.3 The profile of the STM tip height along the 
direction of scanning the photon energy in Fig.2. 
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