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[Abstract]

We have been studying the nature of chemical bonding by the electronic stress tensor density
and the electronic kinetic energy density which are local physical quantities of rigged
guantum electrodynamics (RQED) theory. The electronic stress tensor density is known to
classify the covalency and metallicity. In addition, the ionic bonding can be distinguished by
the morphology of the electronic interface, the zero surface of the kinetic energy density. In
this study, we discuss how the hydrogen bonding is expressed using these quantities. The
hydrogen bonding shows the same degeneracy of the eigenvalues of the electronic stress
tensor density as the covalent bonding and has “spindle structure”, which means bonds have
strong directionality. The morphology of electronic interface of the hydrogen bonding is the
same as that of the ionic bonding. This similarity is because both the hydrogen bonding and
the ionic bonding are formed by electrostatic interaction.
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Fig. 1. The degeneracy of eigenvalue of the electronic Fig. 2. The kinetic energy density map of (H20):

stress tensor density at the lagrange point
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