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Broad-band energy distribution in AGN
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Constructing state-of-the-art AGN SEDs
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Figure 4. The broad-band SED of RX J0439.6-5311. assuming an inclination angle of 30”. The data consist of XMM-Newton EPIC-pn spectrum and OM
photometric points (black). a combined ROSAT spectrum (green points in the X-ray. scaled up by 3 per cent). continual points from the HST COS spectra
caled down by 23 per cent), the optical spectrum from Grupe et al. (2004) (blue, s

es. scaled down by 23 per cent) and 2MASS J. H. K (

Red solid curve is the best-fitting SED model, comprising an accretion disc component (red dotted curve), a soft X-ray Comptonization component (green

ed down by 20 per cent). and the IR

ge stars, scaled down by 23 per cent).

Comptonization component (blue dash curve). a weak reflection component (cyan dotted curve) and a hot dust component
(orange dotted curve). Note that this broad-band SED model does not consider any energy loss due to the disc wind or advection.

Mathews & Ferland (1987).
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Figure 1. The four SEDs studied in this paper are compared. They are
normalized to have the same intensity at the wavelength of H 8. to facilitate
comparison with line equivalent widths. The yellow region marks the
hydrogen-ionizing part of the SED. The equivalent width of a recombination
line such as H1 H g is proportional to the ionizing photon luminosity within
the yellow region. The energy to fully ionize He and produce He 11 emission
is also marked. The dotted line marked ‘MF’ is the mean SED deduced by

Ferland et al. (2020)
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Classifying the diversity in Type-1 AGNs
using the Main Sequence of Quasars
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Panda, Marziani & Czerny (2019)
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Getting closer to a global picture of AGN emission
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— Prominent “funnel” in slim disks

Wang et al. (2014)
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he Vera C. Rubin Observatory

The goal of the Vera C. Rubin Observatory project is to conduct the 10-year Legacy Survey of

Space and Time (LSST). LSST will deliver a 500 petabyte set of images and data products - create

a decade-long movie of our Universe, that will address some of the most pressing questions about the
structure and evolution of the universe accounting for tens of millions of AGNs (z = 7).

The 8.4-meter Simonyi Survey Telescope uses a special three-mirror design, which creates an
exceptionally wide field of view, and has the ability to survey the entire sky in only three nights.

Pandaetal.(2019)
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. .Predictjons for LSST: BLR time-lag vs. AGN luminosity
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Fig. 6. The adopted and recovered time delay as a function of redshift
for faint AGN (log Lsp0 = 44.7 erg s™', upper panel) and for bright
AGN (log Layy = 45.7 erg s~', lower panel) from 10 years of observa-
tions in the DDF. Other parameters have standard values given in Ta-
ble 1.
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Fig. 7. The adopted and recovered time delay as a function of redshift
for faint AGN (log Lsy = 44.7 erg s™', upper panel) and for bright
AGN (log Lypo = 45.7 erg s ', lower panel) from 2 years of observa-
tions in the DDE. Other parameters have standard values given in Ta-
ble 1.

Table 3. The effective mean separation in the observing dates in r band and the redshift-averaged offset of the mean recovered time delay in
comparison to the assumed time delay for bright quasars, 10 years of data

effective offset

separation  in delay
[days] %]
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[LSST White Paper (Bra/ndt et al.

2019)
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AD P(e,dic;tipns for LSST: BLR contribution & time-sampling
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Figure 4. DCE and AD models for an arbitrary quasar obtained
with the same model parameters as shown in Figure Al. The
LSST transmission curves (ugrizy) are convolved with the quan-
tum efficiency of the CCD camera and denoted by colored solid
lines.
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Figure 6. Same as Figure 5, but for Case(a) and an AD time
delay spectrum recovered from observations with variable DCE
from the BLR (red dotted line). The results arc shown for a time
sampling Ar = 2 days (filled squares).
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the delay spectrum
obtained for a black
hole mass with 30%
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Increased time sampling and reduced BLR emission line
contamination is the solution to improve time delay accura
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Optical+NIR spectroscopy
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Coronal lines as BH mass tracers
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Thank you for
your attention!

summary

The diversity of active galaxies can be understood
in parts by uncovering the physical conditions of
the gas-rich media in the vicinity of their central
supermassive black holes and as a function of
fundamental BH parameters.

AGN variability is a fundamental property,
showing distinct signatures from sub-parsecs to
tens of parsecs and over wide timescales — helps
constrain the R-L relation.

BH mass tracer using coronal lines - a new,
reliable  scaling relation  supported by
photoionization

Future is bright and data-driven - the new
observatories are well-suited to discover, and
utilize AGNs across wide redshifts and use them
as probes for cosmology.
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