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Asymmetry of electronic chirality between enantiomers
and origin of homochirality in nature
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[Abstract] One form of enantiomeric pairs of biomolecules such as amino acid and sugar
dominates over another form in nature. This enantiomeric excess is called homochirality. The
mystery of the origin of homochirality remains yet to be solved. We have been proposed that
the first bias between enantiomeric pairs had arised from the difference of the rate of reaction
to the weak interaction between enantiomers. An electron is classified into right- or left-handed
electron according to the eigenvalue of ys = iy%yly?y3, where y"* is gamma matrix. The
chirality density of electron is equal to the difference between the number density of right-
handed electron and that of left-handed electron. The chirality density changes its sign under
parity transformation. Moreover, it is known that only left-handed electron interacts with the
weak boson, which is the mediator of weak interaction. Therefore, the rate of reaction to the
weak interaction differs between enantiomers and one form is more likely to be lost by the weak
interaction than the other form.
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