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Quantum Condensed Matter Research Group found several extraordinary features in 
electromagnetism, optics, and classical interpretations of quantum phenomena.

Fig. 1. Dual symmetry of free-space Maxwell’s equations

Maxwell’s free-space electromagnetism

Fig. 2. Photon trajectories in complex wave interference

Fig. 3. Extraordinary momentum 
and spin in evanescent waves. In 
sharp contrast to the usual 
electromagnetic waves (photons), 
such evanescent waves possess 
transverse helicity-dependent 
momentum P and transverse 
helicity-independent spin S.
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