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Higher-harmonic generation (HHG) is a powerful experimental technique for studying static and
dynamic properties of electron systems in solids like [1,2]. However, the role of correlation effects in
the higher harmonic (HH) spectrum is still not well understood. We analyzed how electron-electron
correlations affect the HH spectrum in perovskite BaTiOs excited by a laser pulse by applying ab initio
time-dependent density-functional theory. To accurately take into account the effects of electron-
electron correlations we used the exchange-correlation (XC) kernel obtained from the charge
susceptibility of the effective Hubbard model solved with the Dynamical Mean-Field Theory [3,4]. As
we have found, correlation effects significantly change the interband current (left Figure 1) and shift the
HH spectrum to higher frequencies (right of Figure 1). In addition, it was found that when the correlation
strength (magnitude of the XC kernel) exceeds a critical value, the HH spectrum displays super-
harmonics - periodic enhancement of equally-distanced harmonics (the step proportional to the
correlation energy) and suppression of the harmonics between them (e.g. harmonic order 4, 8, 12 so on).
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Figure 1: (left ) Interband current, (right) harmonic spectrum for different values of correlation for
pulse duration 68 fs, field strength E, = 0.1 V/A and pulse frequency w, = 0.5 eV.

Our results, valid for a wide range of pulse parameters, can be used to quantify the role of correlation
effects in perovskites and other strongly correlated materials [5].
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