The Restless Nature of AGN: 10 years later

SPECTROSCOPIC SURVEYS
FORTIME-DOMAIN SCIENCE
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VARIABILITY SURVEYS

Variable Targets per Survey
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VARIABILITY SURVEYS

Zwicky Transient Factory: 1.2m, gri ~ 20.5 PS1:1.8m

ATLAS: 50cm Schmidt telescope Kiso Schmidt: Tm

ASAS-SN: 24 x 14cm telescopes SkyMapper: 1.35m
QUEST-La Silla: 1Im Schmidt -> LS4 BlackGem: 65cm telescopes

Vera Rubin LSST: 6.5m, 10 years, ugrizy ~ 25-27 over 18,000 deg?
ugrizy ~ 27-29 over 38 deg? (deep drilling fields)

SDSS/S82: 2.5m APO, 3 deg?
DES: 4m Blanco, 2.5 deg?
HSC-SSP: 8m Subaru, 1.7 deg?
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) AlLeRCE ZTF Explorer ALeRCE Main Page SN Hunter

Object 7TF21ahaxaqq Ligh' S | ’ J2ccod 4.92E7067 +29.3169E49

Cerrected ycs Magnitioe
Stellar no 177

Detections 167

Discovery Tue, 11 May 2021
date 11:36:49 U1 C
Last Tue, 30 May 2023
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Non
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DECaLS (27 atibutes) Distance: 0.099 arcsec .,
Distance: 0.0 resec

GAIA/DR2 (22 cttributes) istance: 0.085 arcsec

Distance: 7.919 arcsec
GALEX (10 attributes) v
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Structure Function Power Spectrum

AGN rarely trigger transient-like

With the exception of CL AGN ' - “”_2
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IMAGING - SPECTROSCOPY PARTNERSHIP

Natural symbiotic relation between time-domain astronomy and massively
multiplexed spectrographs

Desired Measurables:

Redshifts

Emission line fluxes / continuum

Detection of broad components

Host Galaxy characterization

Variations in continuum / line emission profiles from repeated observations



GROUND BASED SPECTROSCOPY
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SPECTROSCOPIC SURVEYS

3D HST alax redshnft surve S
VVDS- deep € *y N y

AC.ES ZC 08&10? PRIMUS WAVE deep

ANDELS Vlﬁ)SDEEPzD%VILS
‘VIPERS -.'{% .. EUCLID

CFRS‘ cnocz-SHELSy - o, (3 JHK
LBG-23 AGES Y YDS—wide DESINEKG IR

........gA'rviAWAmeaacg

MGC " WiggleZ
hutofib  H '82‘g§ =S g
S .
. . .
H-AKO_ESP . ZdF:GRS
KR ZSLA.Q.—ll“g ".. SDSS mgS
Irg

0. ,
@, .LCRS

’5@;3.,. bss- Irg
Z

cﬁ"GS

Omagnitude limited . m

Owith photo-z “DURS g~ m _H

Ahighly targeted .. SSRS2 CfAz MRS
R .
SAPM gy PSCz

IKB /LIMU - CIA
10° 10° 10°
area (sq. deg.)






SPECTROSCOPIC SURVEY HIGHLIGHTS: SDSS-V BHM

AQMES: All-Quasar Multi-Epoch Spectroscopy

Reverberation Mapping (¥ SDSS-IIl RM Project)

Spiders: SPectroscopic IDentfication of ERosita Sources
SCS: Chandra Source Catalog

Flux (Arbitrary Units)

e 7TF mean Flux
ZTF 1o Flux err

® SDSS Flux

18th DRs contains SDSS-V spectra B R

MJD

2225-22504 line-free band

First results: Grisha Zeltyn '* ST
Santiago Bernal ‘

-1.5<LogREdd<-1.0
0.5>LogREdd
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SPECTROSCOPIC SURVEY HIGHLIGHTS: MOONS & PFS

8m-class: MOONS (VLT) / PFS (Subaru)

The PFS Galaxy Evolution Survey
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4 Metrology
Cameras

High-Resolution
Spectrograph

2436 Science Fibres

THE 4AM MULTI-OBJECT-SPECTROSCOPIC-TELESCOPE (4MOST)

Wide Field

Positioner

Low-Resolution
Spectrographs

Low Resolution Passband: 370-950nm
Spectrographs R > A X 10 for 400nm < 500nm

(2x) R > 6000 for 500nm < 885nm
Velocity Accuracy <1 km/s
1624 fibres in total

High Resolution Passbands: 392.6-435.5, 516-573, 610-679 nm
Spectrograph R > 18,500

Velocity Accuracy <1km/s

812 fibres

In a 5-year survey 4MOST observations will:

« Cover at least twice an area of =16,000 degree? (goal >20,000)
(~4m/2)
* Obtain >15 million (goal >25 million) spectra at resolution R~5000

« Obtain >1 million (goal >2 million) spectra at resolution R~20,000.

VISTA Telescope @ Paranal







—— Abundances: HR S/N =100.0 A-, sky = bright
—— Stellar parameters: LR S/N = 30.0 A ', sky = bright
— Radial velocities: LR S/N = 10.0 A-, sky = grey
— Redshift: LR S/N>3.0 A 1, sky = dark

Redshift: LR S/N = 1.0 A-', sky = dark
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4AMOST

Consortium Surveys (70%)

Milky Way Halo LR Survey Irwin (loA) , Helmi (RuG)

Milky Way Halo HR Survey Christlieb (ZAH)

Milky Way Disk and Bulge LR Survey Chiappini, Minchev, Starkenburg (AIP)
Milky Way Disk and Bulge HR Survey Bensby (LU), Bergemann (MPIA)

Galaxy Clusters Survey

AGN Survey Merloni (MPE)

Galaxy Evolution Survey (WAVES) Driver (UWA), Liske (UHH)

Cosmology Redshift Survey Kitaura (AIP), Richard (CRAL), Kneib (EPFL)

Magellanic Clouds Survey Cioni (AIP)
Time-Domain Extragalactic Survey (TIDES) 'Sullivan (Southampton)
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4AMOST

Community Surveys (30%)

Toloza, O. et al. — The White Dwarf Binary Survey (WDB)

Sacco, G. G. et al. - The 4MOST Survey of Young Stars (4SYS)

Ibata, R. et al. - 4MOST Gaia RR Lyrae Survey (4GRoundS)

Lucatello, S. et al. — Stellar Clusters in 4AMOST

Pawlak, M. et al. — Spectroscopic Discovery of Binaries with Dormant Black Holes

Skuladéttir, A. et al. — The 4MOST Survey of Dwarf Galaxies and their Stellar
Streams (ADWARFS)

lovino, A. et al. — Stellar Population Survey Using 4AMOST (AMOST-StePS)

Duncan, K. et al. — Optical, Radio Continuum and HI Deep Spectroscopic
Survey (ORCHIDSS)

Gruen, D. et al. - 4MOST Complete Calibration of the Colour-Redshift Relation
(4C3R2)

Haines, C. et al. - CHANCES: A CHileAN Cluster galaxy Evolution Survey

Bauer, F. E. et al. — Chilean AGN/Galaxy Extragalactic Survey (ChANGES)

Krogager, J.-K. et al. - The 4AMOST-Gaia Purely Astrometric Quasar Survey
(4G-PAQS)

Peroux, C. et al. — Transform our Understanding of the Baryon Cycle with
High-Resolution Quasar Spectroscopy (ByCycle)

Taylor, E. N. et al. - The 4MOST Hemisphere Survey of the Nearby Universe (4HS)

Collett, E. T. et al. - The 4MOST Strong Lensing Spectroscopic Legacy Survey
(4SLSLS)




CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

AMOST Community Survey time: ~ 2 Mhrs of low-resolution spectroscopy for a
representative sample of variability and SED selected AGN

Currently ZTF + La Silla-Quest (LS4)
In the future: Rubin LSST survey

Optical-NIR-MIR SED modeling to look for warm dust

Changing Look / State AGN, TDEs, Lensing, Intervening QALs +



CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

Variability selection:

core-dominated
host-dominated

2

Random forest algorithm to classify light curves
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CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

Variability selection:
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CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

SED selection:

10953000112383
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CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

Overlap with eROSITA GTO AGN Survey
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Adapted from De Cicco+2021

WIDE AGN Distribution (R<22.5) cut: 482 AGN/deg’




CHILEAN AGN / GALAXIES EXTRAGALACTIC SURVEY (CHANGES)

Main Deliverables:

BH accretion rate densities, evolution and host synergies for moderately
accreting AGN (104 < L/LEdd < 107" that comprises ~ 50-80% of the estimated
total mass accretion onto BHs in type 1 and mildly obscured AGN that strongly
complements other AMOST AGN samples.



