Modeling Optical Variability in Quasars by Simulating Mass Accretion Rates as a

Thomas E. Hare, Jack R. Gabel PhD.

Continuous Autoregressive Process. Department of Physics, Creighton University

2500 California Plaza, Omaha, NE 68178

Backaround Objective

* Quasar variability behaves stochastically and 1s dependent on local, random
variations 1n the mass accretion rate [2].

* The effects of quasar physical parameters on variability can be used to study the
relationship between those parameters and the variability.

 The Vera Rubin Observatory, or Large Synoptic Survey Telescope (LSST), will
provide a large data set of sensitive observations of quasar targets.

This project aims to determine the effects of different physical parameters on quasar
observations by simulating quasar light curves using standard models of accretion
disks to predict LSST observations..
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T*=120. . of the flux for different time scales 1s dependent
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Future Plans

* We intend to develop more sophisticated tests of synthetic LSST data.
*  We plan to test other parameters, such as tau.
* We are also developing ways of using the PSD to analyze synthetic LSST data.

PSD: power spectral density log-log plot for @ = 0.7

* The mnitial stmulation results predict an increase in the amplitude of variability
with an increase 1n black hole mass and a decrease in the Eddington ratio.

* The amplitude of variability 1s also affected by the time scale associated with the
mass accretion rate perturbations. Larger time scales result 1n larger changes 1n the
variability over time, while smaller time scales produce flatter light curves.

* We also demonstrate how the sensitivity of the LSST data will inform how fine we
can bin LSST targets according to black hole mass and the Eddington ratio.

Figure 7: Plot of the expected PSD and the
PSD for a quasar observed 50 times over a
3 year period given a tau of 104 days.
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