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Quasars are super luminous objects located in the centers of galaxies. The energy they release is powered by the accretion disks of supermassive black holes. The luminosity of quasar accretion disks is variable, and this fundamental observation of quasars that can give insight into their physical characteristics. We have developed simulations of quasar accretion disks that produce variable light curves. Our goal is to use these simulations to characterize the physical parameters that affect the variability, such as black hole mass, Eddington ratio, and characteristic timescales. In our model, the temperature distribution of the disk directly determines the emissions. The variability in the emissions is caused by thermal fluctuations that are driven by random perturbations in the local mass accretion rate. Our simulations use a continuous autoregressive (CAR) process to model these local mass accretion rates. We can generate synthetic distributions of quasars and their light curves over a range of values for their physical parameters to test their impact on the amplitude of variability. Our objective is to simulate quasar observations of the upcoming Vera Rubin Observatory, which will provide large sets of data on AGNs, which will advance our understanding of accretion. We intend to develop statistical tests of its capabilities and its anticipated results. These tests will inform researchers on ways to improve accretion disk models to more accurately capture the nature of quasar optical variability.




