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a Introduction 0 Key results
3D Dirac semimetals are 3D analogues of graphene. Chiral Bloch Equations:

* |ts electrons obey a linear dispersion with a single gapless
point and have chirality (“handedness”).

* The linear dispersion leads to nonlinear field responses
making them attractive for nanophotonic/plasmonic uses.
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Single-electron field-response:

a Motivation and objective
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computationally expensive and obscure underlying

physical mechanisms. bl | Ihkxf_o'zlSeA{f electrons are driven close to
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computationally efficient way to predict HHG spectra. b B8 4 e P ol resulting in nonlinear current
Time in laser cycles response.
Macroscopic field-response and Cd;As, HHG spectra:
Theory and methodology —i——2——
i3 - - - ] Figure 2: HHG in Cd3As,.
Emitted . os} 1 (a) Vector potential temporal
. Schematic: laser- & 0 profile; (b) macroscopic current
high- . <
harmonics induced coupled 05| 1 integrated over all momentum-
Incident Laser @ interband & intraband ‘10' : - . 1 resolved contributions; (c) HHG
M vV 0" currents generate Time in laser cycles spectra obtained by performing
—ifjf— 3@, odd-order high ' | | | "—e=_1|  aFourier transform on the
—ﬂ/\/\/\/‘——* Wmmm” 5(00 harmonics. The = ﬂﬂp " ﬂ/\ -------- maband - current. Odd-order high
: interband and & MY v harmonics are dominated by the
Energy Interband : . : : o5} U I JU T
A transitions . intraband dynamics A U intraband current response.
L : are coupled. 0 : - - - Interband response dominates
XrKy ) - _ Timeinfaseraydes | ~ for higher frequencies.
/ Intraband 2f b _:Té’ii‘lband
> Kz oscillations o~ 1% ' 23rd harmonic .
= g il . ¢ CdzAs, parameters [3]:
;3/ el Er = 250 meV |
« Temporally propagate eigenspinors of chiral Weyl 3 1A %AA ) T v, = 1.28x10° m/s ”;]w AENES
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band population evolution. omonic order vz = 3.27x107m/s
* ODEs cast into form of chiral Bloch equations which o
describe interband population dynamics and induced Intraband linear conductivity Re.sult IS in agreement
currents. derived using our formalism: | With another work co-
* Fully non-perturbative, anisotropic and no A E2g produced by our group
approximations beyond the single-electron massless 51 — o f T [4].
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