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New Surveys: newly identified types of SMBH transients
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Stern+17 — CRTS J0841, CL-BAL-AGN?

Extreme quasar variability
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Graham+17 — Catalina (CRTS)
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“Changing Look” AGN

accreting SMBHs (AGN) with dramatic changes
to their spectral appearance (and related classification)
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Changing-look AGN: observational definition(s)

¢ Optical: (dis-)appearance of blue continuum and broad line emission (typically: years)

e X-rays: significant changes to spectral shape, line-of-sight column densities
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LaMassa+15 — the first “changing look quasar”? Runnoe+15—J1011+5442 — TDSS data
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Changing-look AGN: rare events — large samples
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MacLeod+16,19 — 27 new CL-AGN (in SDSS/BOSS)
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Wang+18 — 21 new CL-AGN (w/LAMOST)



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

Narrow Line

Region OO — o NAFTOW line
S
~500 km/s T == '»
> 100 pc observer
>>100 years dusty cloud

O (from
Broad Line

Region
~5000 km/s

<0.1pc
10-100 days

rus?)

Challenges:
e Hiding the entire BLR?
e Some CL-AGN with no

accretlon row : s
obscuration variability




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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Challenges:
e Resolving the sequence

e Some CL-AGN with
obscuration variability
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1ES 1927+654: a changing-look AGN caught in the act

e Historically - a narrow-line (“true Type-2") AGN; optical flare
e Sharp rise in ~1 month: UV/opt increased by x40!

detected by 2017- Dec-23

e Then: a slow decline...

Trakhtenbrot+19 (ApJ, 883, 94)
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host-subtracted light-curve; early “detections” in ASAS-SN data are likely spurious...
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1ES 1927+654: responsive follow-up optical spectroscopy
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e Historically: a narrow-line AGN

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:

2L.(5100 A) ]0-700£0.033
A(—)] It-days

RBLR = (329t%8 |:1044 ergs S—1




1ES 1927+654: responsive follow-up optical spectroscopy
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e Historically: a narrow-line AGN

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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Changing-teoek state AGN: changes in accretion flow
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1ES 1927+654: X-ray and UV light curves - wait, what?!
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Challenge: X-rays drop by ~3 orders of magnitude, then go back up...

X-ray corona destroyed by UV “flash”, then re-forms? (Ricci+20)




1ES 1927+654: X-ray and UV light curves - wait, what?!
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Challenge: X-rays drop by ~3 orders of magnitude, then go back up...
with drastic spectral changes and highly variable on ~hours timescales




1ES 1927+654: Open questlons
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What’s the origin of the dense gas?

o was it always there, and
now got illuminated?

OR:

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

What initiated the event?
perhaps a TDE in an AGN?

see Chan+19,20, Ricci+20,
and Tsvi Piran’s talk after the break!




Changing-look AGN: More alerts, more events
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Follow-up Facilities: responsive follow-up spectroscopy

LAS CUMBRES OBSERVATORY
GLOBAL TELESCOPE NETWORK

PN

Iy - rr rier/cha
HAWAII / 1 - o i |SRé
M@%ﬁ
LLs 5 5

CHILE —

- = = P \ 2
— IS SN | .
‘m SOUTH AFRICA A ;l &é@/
I AusTHATIA

A

2.0m ’1.0m 0.4m

=, =N




* Galactic & vextra;g‘é Iactic science
» All sky: from US (20) & Chile (21)
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Summary

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

2. Changing-look/state AGN can serve as labs for (extreme) accretion physics
(inc. super-Eddington), AGN unification, etc. etc.

3. A Changing-look AGN caught in the act...
— CL-AGN driven by changes in accretion flow
— multi-wavelength behavior is still puzzling
— several interesting & outstanding issues:
e the hot X-ray corona - destroyed & recreated?
e the dense (BLR) gas - was it always there?
e what drove the event: a TDE in an AGN? (after the break...)

4. Upcoming surveys will turn the trickle into a flood ...
— we need responsive follow-up (spec. & multi-A) capabilities
— SDSS-V will survey such events, measure rates & links to SMBH properties




