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Concerning the question around eq. 3, the dipole operator is computed from
the ab initio (DFT) results. In particular it is represented in the Kohn-Sham
basis, where its matrix elements are computed as

(nk|#|mk)

Since the position operator is ill defined in periodic system, the previous formula
is rewritten by expressing the commutator of r with the Hamiltonian, that is

(nk|[H, #]|mk)

(Enk - emk)

(nk|t|mk) = .
The intra-band terms, i.e. the terms for which (e,x — €mk) < 0.01 meV, are
neglected. The physics of intra-band transitions have been shown to be impor-
tant, for photon-echo and four wave mixing experiments, when the laser pulse
is off-resonance compared to the band to band transition energy. In the present
case, where the laser pulse frequency is tuned resonant, the effect is expected
to be negligible [2]. We also observe that this is equivalent to what is done in
the TLS approach, where only dipoles between different states are included.
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