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High redshift quasars monitoring campaign
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Abstract. We present an update of the monitoring campaign we have undertaken to probe the
most massive black holes in powerful quasars at high redshift through the reverberation mapping
technique. Once this campaign has finished, we will be able to directly measure broad line region
(BLR) sizes of quasars at z ∼ 2 − 3, improving dramatically the BLR size-luminosity relation,
and therefore, black hole mass estimates based on this relationship. So far, we have identified
a dozen highly variable sources suitable for future cross-correlation analysis and reverberation
measurements.
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Reverberation mapping (RM) is the only tool to directly measure the broad-line region
size and black hole mass in AGN in the distant universe. This technique assumes a BLR
in virial equilibrium in the black hole potential well, and it relies on the ability to measure
the time lag between the continuum variability from the accretion disk to that of the
emission lines that arise from the BLR located further out the central engine (Peterson &
Horne 2005). RM has been successfully applied to low and intermediate luminosity AGN
(L � 1046 erg s−1) in the local universe leading to the empirical relation between the
BLR size and luminosity of the AGN (Kaspi et al. 2000, Bentz et al. 2011 and references
therein), which has enabled black hole mass estimation through single-epoch observations
(Vestergaard 2004). Kaspi et al. (2007) presented the first preliminary measurement of
the BLR-size of a luminous quasar, however, the high luminosity end of the relation has
not yet been probed statistically, and extrapolations (by even two orders of magnitude)
are needed to estimate black hole masses in such systems.

Monitoring high luminosity AGN is a challenging task given the long time scales in-
volved, dilated by the (1 + z) factor, and lower amplitude variability with respect to
nearby AGN. In 2005, we started monitoring the continuum of a large sample of high
luminosity quasars (L � 1046.5 erg s−1) at high redshift (z ∼ 2.4 − 3.4) in the R-band.
Spectroscopic follow up for each quasar was triggered after showing significant variability.
So far, after ∼ 8 years of continuum and spectroscopic monitoring, we have identified
a dozen of objects with high variability which are suitable candidates for reverberation
measurements. However, well populated light curves are needed to perform this method
reliably. In figure 1 we show continuum and emission line light curves for some of our
highly variable quasars. Some time lags can be noted between the continuum and emission
line curves, but spectroscopic light curves are still too few populated for cross-correlation

409

https://doi.org/10.1017/S1743921314004438 Published online by Cambridge University Press

https://doi.org/10.1017/S1743921314004438


410 I. Botti et al.

Figure 1. Continuum (R-band) and UV emission line light curves for three of our highly variable
quasars: CTQ 286 (left), J221516 (middle) and J224743 (right). High variability with breaks
can be seen in the continuum, a key feature needed in cross-correlation analysis.

analysis. We expect to complete a denser emission line light curves in a few years time,
and obtain the first reliable BLR-size and black hole mass estimates and probing the high
end of the BLR size-luminosity relation with several objects for the first time, enabling
reliable single epoch black hole mass estimates in AGN at all redshifts.
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