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We present a novel application of machine learning techniques to investigate the driving mechanisms behind quasar outflows. Broad Absorption Lines (BALs), detected in the ultraviolet spectra of about 20% of quasars, exhibit Doppler blueshifts—providing clear evidence of energetic mass outflows from these active galactic nuclei. Despite their critical role in quasar evolution and feedback processes, the physical mechanisms governing these outflows remain poorly constrained. In this study, we develop specialized machine learning tools to analyze BAL features in quasar spectra from the Sloan Digital Sky Survey (SDSS). Our approach trains algorithms to identify and characterize spectral signatures associated with different theoretical models of quasar outflows, enabling a systematic comparison of competing dynamical mechanisms. By efficiently processing large spectral datasets, our method has the potential to uncover patterns that traditional analysis techniques might overlook, offering new insights into quasar feedback and evolution.

