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Today’s topic

Axion Shift current
Dark matter candidate Light-induced current

Axion-photon coupling

Our idea:  Axion DM → photon → shift current
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New mechanism!

2/26



Discovered around 1960

Theoretically well understood 

S. M. Young and A. M. Rappe, Phys. Rev. Lett. 109, 116601 (2012).
(by first principle calculation)

Exciting topic recently!!
Search for materials with high efficiency
Application for new photo devices
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T. Morimoto and N. Nagaosa Sci. Adv. 2, e1501524 (2016)4/26

Conventional light-induced current Shift current

Shift current does not involve carrier drift process.
→ Reduced energy dissipation and lower noise!!

Drift



J(Δω) = σxzx
shiftEDMEexp

TaAs
σxxx = 0, σxzx ≠ 0

Shift current
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a EDM(ωDM)

Eexp(ωexp)B0

J(Δω)

Strategy:  Axion DM → photon → shift current



Back up



Shift current response

a EDM(ωDM)

Eexp(ωexp)B0

J(Δω)
E(t) = Re [EDMeimDMt−iϕDM + Eexpe−iωexpt]

⟨ ̂J μ⟩(2)
shift(Δω) = σμα1α2

shift (Δω)Eα1
DMe−iϕDMEα2

exp

Δω = − mDM + ωexp

Output

Input

J ∝ EDMEDM → Negligible
J ∝ EexpEexp → Background

Other terms
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