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  In this study, in contrast with cases in which Scanning Tunneling Microscopy (STM) tip-induced 
reactions were instigated by the tunneling electrons, the local electric field, or the mechanical force 
between a tip and a surface, we found that the tungsten oxide (WO3) covered tungsten (W) tip of 
a STM acted as a chemical catalyst for the S-H dissociative adsorption of phenylthiol and 
1-octanethiol onto a Ge(100) surface. By varying the distance between the tip and the surface, the 
degree of the tip-catalyzed adsorption could be controlled. We have found that the thiol head-group 
is the critical functional group for this catalysis and the catalytic material is the WO3 layer of the 
tip. After removing the WO3 layer by field emission treatment, the catalytic activity of the tip has 
been lost.
  3-mercapto isobutyric acid is a chiral bi-functional molecule which has two functional groups, 
carboxylic acid group and thiol group, at each end. 3-Mercapto Isobutyric Acid adsorbs at Ge(100) 
surface only through carboxylic acid group at room temperature and this adsorption was enhanced 
by the tunneling electrons between a STM tip and the surface. Using this enhancement, it is 
possible to make thiol group-terminated surface where we desire. On the other hand, surprisingly, 
the WO3 covered W tip of STM was found to act as a chemical catalyst to catalyze the 
adsorption of 3-mercapto isobutyric acid through thiol group at Ge(100) surface. Using this 
catalysis, it is possible to make carboxylic acid group-terminated surface where we want. This 
functional group-selective adsorption of bi-functional molecule using the catalysis may be used in 
positive lithographic methods to produce semiconductor substrate which is terminated by desired 
functional groups.
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