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Charge Pumping and Q;;

v" Charge pumping by an adiabatic process.
v" Amount of charge pumped:
Q = J dt dk Qi (k), Qe = i(0,1; ()]0, (1)) — (k & 1),

v In the wave-packet theory: # = Oz — Oy
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Photovoltaic Effect in Weyl Semimetals

E, = E cos(wt), E,, = E sin(wt)

a
RE =v,k, + 71(1(,% + k2 — 2k2)

Circularly polarized light onto a generalized Weyl Hamiltonian




Emergent Electromagnetic Induction

ks Qo (k) = 0,4%(k) — 0,4 (k)
A

']

k-dependence of Q;_,

v Plot of (Qkxt, kat) atk, = 0. Length
of vectors given by

kx

< log( [0+ 02,0).

E v Dipole like structure of Q;.
v For linear Weyl semimetals, the
summation inside the Fermi surface

cancels out; no dc component.




Emergent Electromagnetic Induction
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Calculation of Current

Electric Current:

d%k N 5
Ja(t) = jw Qe t)f (K, t)

dc current of the Weyl semimetals:

16(10v* — 10v2%v? + 8vHa? + 28vv,(5v% — 14v2)a a3 — 79v%v2a3 2,2, 2
630 o2 Hgmwns

Jf=+n

Second harmonic generation (in linearly polarized light):

6v2 — 4v2)a a2 — 3V, a2
( 2) 3; 273 12 gwE%sin(Qwt)
15vtv;

JX2w) = Fret
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