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Electron quasiparticle
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Weyl fermion quasiparticle
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B. Yan and C. Felser, Ann. Rev. (2017)
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The vacuum and band structures

particles “electrons”

anti-particles “holes”
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The science
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The science
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Axion insulators



Chirality




Chiral anomaly

Photon
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Photon
Adler, Phys. Rev. 1969
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J. S. Bell & R. Jackiw, Nuovo Cim. 1969



Conservation of chirality
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Conservation of chirality

Magnetic field (T)

J.Gooth et al., Nature (2017)



Chiral anomaly

Magnetic field (T) 1

J.Gooth et al., Nature (2017)
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Graviton

L. Alvarez-Gaumeé & E. Witten, Nucl. Phys. B (1984)



Thermal transport and temperature gradients
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Conservation of the energy-momentum tensor
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Gravitational anomaly
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The Axion

Strong CP problem

Charge-parity symmetry should
be violated, but thisis not
observed.

C. particle <« anti-particle
P: X< =X

F. Wilczek, Phys. Rev. Lett. (1987)

Solution

The axion: A new
particle that breaks
chiral symmetry
Instead.




The Axion quasiparticle




The Axion quasiparticle

e-phonon
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The Axion quasiparticle
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W.Shiet al., Nat. Phys. (2020)



Axion quasiparticle (TaSe,)l,

Charge-density
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J.Gooth et al., Nature (2019)



Axion quasiparticle (TaSe,)l,

AXion Insulator
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J.Gooth et al., Nature (2019)
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