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Abstract: <p>We study the chiral anomaly in disordered Weyl semimetals, where the broken translational symmetry prevents the direct application
of Nielsen and Ninomiyaâ€™s mechanism and disorder is strong enough that quantum effects are important. In the weak disorder regime, there
exists rare regions of the random potential where the disorder strength is locally strong, which gives rise to quasi-localized resonances and their
effect on the chiral anomaly is unknown. We numerically show that these resonant states do not affect the chiral anomaly only in the case of a single
Weyl node. At energies away from the Weyl point, or with strong disorder where one is deep in the diffusive regime, the chiral Landau level itself is
not well defined and the semiclassical treatment is not justified. In this limit, we analytically use the supersymmetry method and find that the
Chern-Simons (CS) term in the effective action which is not present in non-topological systems gives rise to a non- zero average level velocity
which implies chiral charge pumping. We numerically establish that the non-zero average level velocity serves as an indicator of the chiral anomaly
in the diffusive limit.&nbsp;</p>

Pirsa: 18110102 Page 1/52



Pirsa: 18110102 Page 2/52



Pirsa: 18110102 Page 3/52



Pirsa: 18110102 Page 4/52



Pirsa: 18110102 Page 5/52



Pirsa: 18110102 Page 6/52



Pirsa: 18110102 Page 7/52



Pirsa: 18110102 Page 8/52



Pirsa: 18110102 Page 9/52



Pirsa: 18110102 Page 10/52



Pirsa: 18110102 Page 11/52



Pirsa: 18110102 Page 12/52



Pirsa: 18110102 Page 13/52



Pirsa: 18110102 Page 14/52



Pirsa: 18110102 Page 15/52



Pirsa: 18110102 Page 16/52



Pirsa: 18110102 Page 17/52



Pirsa: 18110102 Page 18/52



Pirsa: 18110102 Page 19/52



Pirsa: 18110102 Page 20/52



Pirsa: 18110102 Page 21/52



Pirsa: 18110102 Page 22/52



Pirsa: 18110102 Page 23/52



Pirsa: 18110102 Page 24/52



Pirsa: 18110102 Page 25/52



Pirsa: 18110102 Page 26/52



Pirsa: 18110102 Page 27/52



Pirsa: 18110102 Page 28/52



Pirsa: 18110102 Page 29/52



Pirsa: 18110102 Page 30/52



Pirsa: 18110102 Page 31/52



Pirsa: 18110102 Page 32/52



Pirsa: 18110102 Page 33/52



Pirsa: 18110102 Page 34/52



Pirsa: 18110102 Page 35/52



Pirsa: 18110102 Page 36/52



Pirsa: 18110102 Page 37/52



Pirsa: 18110102 Page 38/52



Pirsa: 18110102 Page 39/52



Pirsa: 18110102 Page 40/52



Pirsa: 18110102 Page 41/52



Pirsa: 18110102 Page 42/52



Pirsa: 18110102 Page 43/52



Pirsa: 18110102 Page 44/52



Pirsa: 18110102 Page 45/52



Pirsa: 18110102 Page 46/52



Pirsa: 18110102 Page 47/52



Pirsa: 18110102 Page 48/52



Pirsa: 18110102 Page 49/52



Pirsa: 18110102 Page 50/52



Pirsa: 18110102 Page 51/52



Pirsa: 18110102 Page 52/52


