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Investigation of Hydrogen Bond by Bias Noncontact Atomic Force
Microscopy/Spectroscopy

ARAI, Toyoko
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The hydrogen bond was investigated with atomic resolution by a homebuilt
non-contact atomic force microscope (nc-AFM) in ultrahigh vacuum. The hydrogen bond [X-H...A] was made
with an apex atom of a clean Si tip as a proton acceptor (A) and a proton donor (X-H) adsorbed on a
sample substrate. The samples were Si(111)7x7 surfaces adsorbed NH2 group and H group. | identified those
adsorption sites from Nc-AFM images, tunneling current images and A f- distance curves. The maximum
covalent bonding force of Si-Si was approximately 1.0 (nN). I estimated that the hydrogen bonding force
between the NH2 group and the Si tip [Si-N-H...Si] was approximately 0.05 (nN) and between the H group and
the Si tip [Si-H...Si] was approximately 0.1 (nN).
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