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 Investigate the BLR properties in AGNs

« Measure the masses of SMBHs
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RM 2013-2023

RM programs targeting specific types of AGNs or specific scientific objectives

« AGN Space Telescope and Optical Reverberation Mapping (AGN STORM) Projects 1 & 2: e.g., De Rosa et al. (2015), Kara et al. (2023)
« Lick AGN Monitoring Project (LAMP): e.g., Barth et al. (2015), U et al. (2022), Villafana et al. (2022)

« Super-Eddington Accreting Massive Black Holes (SEAMBH) project: e.g., Du et al. (2014, 2015, 2016, 2018a)

*  Monitoring AGNs with HB Asymmetry (MAHA) project: e.g., Du et al. (2018b), Brotherton et al. (2020), Bao et al. (2022)

« Seoul National University AGN Monitoring Project (SAMP): e.g., Woo et al. (2019), Rakshit et al. (2020)

* HET long-term RM program: Kaspi et al. (2021)

* Luminous quasars RM program: Lira et al. (2018)

«  SALT Mg Il RM program: e.g., Czerny et al. (2019), Zajacek et al. (2020, 2021)

“Industrial’-scale RM programs
« Sloan Digital Sky Survey Reverberation Mapping (SDSS-RM) project: e.g., Shen et al. (2015, 2023), Grier et al. (2017)
. *_ Australian Dark Energy Survey (OzDES) RM project: e.g., Yu et al. (2021, 2023), Malik et al. (2023)

even more...
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Wider Parameter Space
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Super-Eddington AGNs & Shortened time lags
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Super-Eddington AGNs & Shortened time lags

SDSS-RM in HB R-L relation
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New scaling relation
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Possible explanations

Observer
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the self-shadowing effect (wang et al. 2014):
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Super-Eddington AGNs & Shortened time lags in Mgll?
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Super-Eddington AGNs & Shortened time lags in Mgll?
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RM of intermediate-mass AGNs
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Velocity-resolved RM & BLR kinematics
NGC5548: A prototype
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Velocity-resolved RM & BLR kinematics
Velocity-resolved Lags & Velocity-delay Maps
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Velocity-resolved RM & BLR kinematics
BLR dynamical modeling
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New phenomena
BLR “holiday”
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New phenomena

PG2130+099: BLR stratification structure reverses
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New applications of RM
Spectro-Astrometry + Reverberation Mapping (SARM): Cosmological Distance and H,
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New applications of RM

Other cosmological distance tools based on RM
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New applications of RM
Supermassive binary black holes
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Next decade
Advancing the Understanding of Scatter in R-L Relations
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Transfer Function

Next decade
BLR stratification structure reverses, and fluctuation?
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Next decade
What is the physical reason for “long-term trend™?
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Next decade
More abnormal behavior?
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Barber-Pole pattern in NGC 5548
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Next decade

Substructures in BLRs & high-fidelity RM
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Next decade

Substructures in BLRs & high-fidelity RM
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Summary

R-L relations

» Shortened lags in super-Eddington AGNs
» Lag measurements in luminous AGNs & intermediate-mass AGNs
» R-L relations of multiple emission lines

Velocity-resolved RM & BLR kinematics

» Detailed study of NGC5548 from AGN STORM

» Evolution of BLR kinematics driven by radiation variability
» Sample size has been significantly expanded

» What controls f factor?

» Two BLR zones in super-Eddington AGN

New phenomena

» BLR “holiday”
> Reverse of BLR stratification structure
» Asmall inner BLR

New applications

» Spectro-Astrometry (Interferometry) + RM
» Cosmological distance tools
» Search of supermassive binary black holes

More questions to answer...

hanks!



