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Chiral materials, which include 3D Dirac/Weyl semimetals, are the materials hosting chiral

fermions having a linear dispersion. The powerful notion of chirality – the definitive projection of

spin on momentum direction – underpins a wide palette of new and useful phenomena,

enabling chiral charges, provided chirality is conserved, to travel without resistance, like Cooper

pairs in superconductors. In this colloquium, I will report the recent discovery of the chiral

magnetic effect in 3D Dirac/Weyl semimetals, accentuate the similarities and differences

between the chiral magnetic effect and conventional superconductivity. Finally, I will discuss

the detection and manipulation of Weyl fermions by optical means, and the potentials of

constructing chiral qubits for quantum computing.
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