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Why measuring quasars ADs?



Why measuring quasars ADs?

* To estimate black hole masses (faster!)
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Why measuring quasars ADs

* To estimate black hole masses (faster!)

log ([ —BR_) — (1,527 + 0.031) + 05337095 log Cs100
11t — day ' o T —0.033 104ergs—1]

* To use quasars as standard candles

I\ 2
Dy = (M?OM ) v=rcz=HyDj

5100A
Hubble-Lemaitre law

The redshift independentdistance



Why measuring quasars ADs?

* To estimate black hole masses
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HB BLR Size (light days)

Why measuring quasars ADs?

 To estimate black hole masses.
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HB BLR Size (light days)
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Why measuring quasars ADs?

 To estimate black hole masses.
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An 800-million-solar-mass black hole in a
significantly neutral Universe at redshift 7.5
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C IV time lag [days]

Why measuring quasars ADs?

 To estimate black hole masses.
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C IV time lag [days]

Why measuring quasars ADs?

 To estimate black hole masses.
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Why measuring quasars ADs?

e The AD reverberates
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Measuring Quasars accretion discs sizes with the LSST
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Observer frame |ID2
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Observer frame |ID2
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Observer frame D2
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Quasars at redshift 1.5<z<2.0
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Quasars at redshift 0.01<z<0.5

- Accuracy of 25% and 50% for light
curves with time sampling of 2 and 5
days, respectively.
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- A minimum signal-to-noise ratio (S/N) of 100 with a BLR emission line contribution of less than
10% in the filters can lead to recovery of the time delays with 5 and 109 accuracy for a time
sampling of 2 and 5 days, respectively, and for quasarsat 1.5<z < 2.0.

- An accuracy of 10 to 20% can be achieved for quasars at z < 1.5 only if the contribution of the
BLR emission lines is less than 5%.

- Increasing the S/N does not improve the results significantly. Increased time samplingand
reduced BLR emission line contamination is the solutionto improve time delay accuracy.

More realistic LSST cadences:

ELAIS-S1
Czernyet al. (2023, A&A 675A)

The best-case recovery is for i, z,
and y bands, with uncertainties
around 30%. For g and r bands,
uncertainties are approximately
90% and 40%, respectively.
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High redshift quasars BHMs

 To estimate black hole masses.
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High redshift quasars BHM
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High redshift quasars BHM

ClV-emitting Rg g IS 165.96 times
(2.22 dex) larger than the Rqgg
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High redshift quasars BHM

ClV-emitting Rg g IS 165.96 times

For example, for a quasar with an AD size of (2.22 dex) larger than the Rqgg
Rap = 1lt-day 30
we can predict a BLR size of : 21?32 -+ /
2.5

Rpir = 165.91_%?'_3 It-day 7’
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m
Taking into account the uncertainty in the =
FWHM measurements for the sources reported in Kaspi K o = 0.91771;
etal. (2021) (see their Table 6) and combining it with B — 2.20+005
the uncertainty in the RBLR scaling from our pre- ST
dictions, we calculate an overall uncertainty of ~23% in o = 0.16003
the BHM estimates. —0.5
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