Single laser source diagnostics by space-time femtosecond coherent
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Conventional femtosecond non-linear spectroscopy primarily focuses on temporal phase coherence
through time- or frequency-resolved methods. In this work, we introduce an alternative experimental
framework based on spatial phase coherence and report the first direct observation of its effects in
femtosecond rotational coherent Raman scattering (fs-RCRS) in the gas phase. We demonstrate that the
third-order susceptibility exhibits periodic spatial modulation across the transverse plane, leading to
non-uniformities at each rotational rephasing time. This discovery complements the standard approach
to femtosecond spectroscopy and opens new avenues for single-shot diagnostics, spatio-temporal
imaging, and improved accuracy in coherent Raman spectroscopic methods.
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FIG 1. (a) Experimental time trace of fs-RCRS signal



