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Supplement

The dielectric permittivity of ITO in the ground state is 3.6159 + 0.00851, which is taken from
reference [1]. The dielectric permittivity of ITO in the excited state is calculated to be -4.45 + 0.35i
according to the Drude model, in which the carrier density is calculated from the Boltzmann’s
transport equations [2, 3].

The dielectric function ¢, (w) is related to the optical properties of the material and the fre-
quency of the incident laser. Here, the Drude model is used to describe the optical properties of
ITO in the excited state, which is expressed by the following equations:
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Here, ¢, (w) is the dielectric function of ITO in the excited state as a function of the laser angular
frequency w, v. is the plasma collision frequency, m,, is the optical mass of the carrier, ¢ is the
optical dielectric constant of ITO in the ground state, & is the permittivity for free space, w,, is the
bulk plasma frequency, and N, is the carrier density which is an important parameter determining
the optical properties of materials. We can simply obtain the carrier density under different laser
fluences by solving the one-dimensional Boltzmann’s transport equation [2]:
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where Dy is the bipolar diffusion coefficient which is related to electron hole mobility and electron
temperature, y is the Auger recombination coefficient, J is the collision ionization coefficient, £ is
the two-photon absorption coefficient, and % is Planck’s constant divided by 2.
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