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New Surveys: the renaissance of time-domain astronomy

F Zwicky Transient Facility

Systematic Exploration of the Dynamic Sky -

S st » -~

L o)

; : . ] . : CSS (CRTSII) 171

g\’. Catalina Real-Time RN
D - TransientSurvey NECEE
e e | sss (CRTS)

/
Q



New Surveys: newly identified types of SMBH transients
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New Surveys: responsive spectroscopic follow-up facilities
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1. A Changing Look AGN Caught in the Act
(and not just any AGN...)

2. A New Class of Flares from SMBHs



1. A Changing Look AGN Caught in the Act
(and not just any AGN...)



Changing-look AGN: changes in accretion flow or obscuration?
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Changing-look AGN: changes in accretion flow or obscuration?
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Changing-look AGN: changes in accretion flow or obscuration?
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Changing-look AGN: changes in accretion flow or obscuration?

Narrow Line O
Region O — o NArrow line
S
~500 km/s i -»
> 100 pc
>>100 years

Broad Line O
Region OO

~5000 km/s

<0.1pc X
- ot

10-100 days ‘O\“e C

BH ‘- N

accretion flow




Changing-look AGN: changes in accretion flow or obscuration?
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Changing-look AGN: changes in accretion flow or obscuration?
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1ES 1927+654: optical light curve and flare detection

Detected by ATLAS, 2017 December 23
sharp rise in ~1 month: UV/opt increased by x40! Trakhtenbrot+19b (arXiv:1903.11084)

then slow decline
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Note: host-subtracted light-curve; early “detections” in ASAS-SN data are likely spurious...
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1ES 1927+654: fast follow-up optical spectroscopy
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e Historically: a “true Type-2”

Spectroscopic monitoring with:
LCO (robotic), MDM, Palomar, Keck

e Blue continuum appears first

e Broad emission lines appear
~3 months after peak UV

e Lag consistent with the BLR size!
as expected from reverberation
mapping scaling relations:
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1ES 1927+654: fast follow-up optical spectroscopy
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Spectroscopic monitoring with:
LCO (robotic), MDM, Palomar, Keck

Blue continuum appears first

Broad emission lines appear
~3 months after peak UV
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Changing-look AGN: changes in accretion flow or obscuration?
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1ES 1927+654: HST/UV spec. — no high-ionization lines?
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Challenge 1: high-ionization lines should originate closer to the SMBH!

maybe a dusty BLR but a dust-free continuum l.0.s.?




1ES 1927+654: X-ray and UV light curves - wait, what?!
NICER (X—rays hlgh cadence)
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Challenge 2: X-ray behavior doesn’t follow the UV/opt, and is weird...
X-ray corona destroyed by UV “flash”, then re-forms? (Ricci+ in prep.)




1ES 1927+654: Final thoughts / questions
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Was the BLR gas always there,
and is “now” illuminated?

OR:

Is the BLR gas “fresh”, linked to
the accretion enhancement?

What initiated the event?
a TDE in an AGN?!
(see Merloni+15, Chan+19)




1. A Changing Look AGN Caught in the Act
(and not just any AGN...)

2. A New Class of Flares from SMBHs



AT2017bg_ a UV/opt br/ght SMBH flare lasting >1 year?

ASAS-SN V-band magnitude
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AT2017bgt: sharp rise in optical/UV
emission, then plateau
— UV increased by x75 (~10* erg/s)
— X-ray increased by x2-3 (~10*3 erg/s)
— UV-brighter than typical AGN, by x50

Trakhtenbrot+19a (arXiv:1901.03731)
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AT2017bg_ peculiar optlcal emission lmes
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Combination of persistent spectral features
— AGN-like broad Balmer lines (~¥2000 km/s)
— Broad Bowen Fluorescence lines — first robust identification! (prediction: Netzer+85)
driven by the Lya-like line of Hell 303.8A = Extreme UV emission?




Not Alone: a new class of flares from SMBHSs?

F01004-2237 - Tadhunter et al. (2017)
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Not Alone: a new class of flares from SMBHs?
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Not Alone: Bowen fluorescence in SMBH flares & TDEs?

The Broad Absorption Line Tidal Disruption Event iPTF15af:

: . i 2.
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e Slowly evolving UV-optical light-curve
e Extremely UV-bright (UV/X higher than AGN by x40)
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* Clear TDE properties: high He/Hp
* BF lines from the Olll and NIll cascades

see also ASASSN-18pg / AT 2018dyb
Leloudas+19, arXiv: 1903.03120




Summary

1. New surveys provide samples of extreme events related to SMBH accretion

2. A CL-AGN caught in the act...
— CL-AGN driven by changes in accretion flow
— multi-wavelength behavior is still puzzling
— was the BLR gas always there? TDEs in AGN?

3. New classes of transients from accreting SMBHs:
— AGN with sharp rise (*1 month) in UV-optical, then ~stable (>1 year)
— new probes of extremely UV-bright accretion
— probe lower-mass SMBHs? super-Eddington accretion?
— diagnostics and models are badly needed!

4. Upcoming surveys will turn the trickle into a flood ...
— fast/responsive spectroscopic (and multi-A) follow-up is key!




1ES 1927+654: X-ray spectra and radio data

X-rays - Ricci+ (in prep.)
e XMM, NuSTAR, NICER

® sharp spectral changes

® corona gone? (& reappeared?!)
Radio/VLBI - vang, Ho+ (in prep.)

e EVN (5 GHz) + [NICER, sim.]

e x20drop in radio flux

e radio/X-ray~ 107

e radio SED much steeper?

e linked to state changes in corona?
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