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%(2)-induced artifact overwhelming the third-order signal in 2D Raman-THz spectroscopy
of non-centrosymmetric materials

Abstract:

Hybrid two-dimensional (2D) Raman-THz spectroscopy is a novel spectroscopic technique used
to study the dynamics and coupling of low-frequency vibrational modes in the THz frequency
region (0.1-10 THz) [1-4]. Recently, we demonstrated that this technique can reveal low-
frequency anharmonic couplings in liquid and crystalline B-phase of bromoform [2, 4]. In this
work [5], we present our measured 2D Raman—THz data for an x-cut beta barium borate (BBO)
nonlinear crystal. Through comprehensive data analysis, we demonstrate that a y@)-induced
artifact, arising from imperfect balancing in the conventional electro-optic sampling detection
scheme, contributes significantly to the measured signal in 2D Raman-THz spectroscopy of non-
centrosymmetric materials. More importantly, we show that this artifact can be effectively
suppressed by implementing a special detection scheme [6]. We successfully isolate the desired
third-order nonlinear response, revealing a distinct cross-peak feature, whose frequency position
suggests the presence of phonon—phonon coupling within the BBO crystal. Our study
emphasizes the critical significance of considering secondorder nonlinear responses when
conducting 2D THz experiments involving non-centrosymmetric samples.

a

D x-cut BBO a

71 7] \
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