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Nuclear Transients

high-enerqgy transient Swift |]164449.3+573451
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“A relativistic jetted outburst from a massive
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(also, Levan++)
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Transients from the Ground

SDSS-II (“stripe 82”): 2.5m Telescope, 290 deg sq. (total), ~3
day cadence over 6 years (mag > 21.5)

Palomar Transients Factory (PTF): 48" Telescope, 7.8 deg sq.
field, 1hr - 1 day cadence (mag 21 in 60s).

Pan-STARRS1: 4x1.8m Telescopes, 7 deg sqg. field, whole sky
every ~4 days (mag 23 in 30s).

LSST (2019): 8m Telescope, 10 deg sq field; all sky every 3 days
(mag 24 in 155s).

Synoptic All-Sky InfraRed (SASIR) survey: 1 day cadence,
followup, all-sky every 3 months

+ many others datasets
(HIPPARCOS, OGLE, ASAS, KEPLER,LINEAR...)
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Endgame: BAO Targets

QSO Clustering measurements require
targets at a variety of redshifts!
[Next generation surveys ~10° QSOs]

(e.g., Schlegel et al 2009)
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The Zoo

http.://dotastro.org N a o
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QSO Variability Intro

>90% of QSOs (Sesar+07)
[>99% Butler&Bloom11]

K MNMagnimde

QSOs are variable!

10-20% scale variability (rms)
In optical/NIR
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Quasar Classification

(Butler & Bloom 2011; AJ, 143)

Sloan QSO

Model the Lightcurves.

Evaluate Likelihood
P(Am|t).
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SDSS Stripe 82 “Structure Func.”

Exploit QSO “structure”
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(Kelley at et al. 2009, Koslowski & Kochanek 2010) [Rybicki & Press 1994]
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Implies Inhomogeneous Disk
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10-20% rms implies ~N*? larger (order unity) variation

Disk must be patchy, hence instabilities
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Deeper Questions

17088 St How do parameters relate

5819 Known QS0s

1325Known Sars to fundamental QSO
23z-3050s
processes?

(cf, Kelley+, MacLeod+)

log(7. [days])

How to constrain based on
instrinsic quantities?
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QSO/Variable Star Selection (color)

67507 Sources
6573 Known QSOs
3020 Known Stars

(e.g., Sesar et al. 2007)
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Time Selection in Color-Color Space
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QSO/Variable Star Selection (time)

17588 Sources
5819 Known QSOs | |
1325 Known Stars
123 z>3 QSO0s
180 z<0.5 QS0s
RR Lyrae Stars
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+ QSO Var. [Xé o/V] (cf, Schmidt+ 2010,

MacLeod+ 2010)
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Simple Case: Optimal Selection

# Objects

Nat Butler

# Objects

P |
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Model Mis-Specification
& Data Scatter
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QSO/Variable Star Selection (time)
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SDSS IlI: "No QSO Left Behind”
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No Color Bias

o BOSS gso
* by eye gso

BALgqso with strong Fe

Q05 10" 1.5 2.0 2.5
u—g
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No Color Bias

o BOSS qgso
# by eye gso
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Multi-peaked Balmer
profiles
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No Redshift Bias

Color only

redshift

** 17% of z>2.2 quasars in
our sample not already
targeted by BOSS!
(BOSS target1 = 0)

redshift
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Classification is VERY Robust
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QSO Interlopers
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Supervised Variable Star Classification

(Joey Richards et al. 2011;
ArXiv:1101.1959)

Iog(Frequeﬁcy)

1542 Hipparcos + OGLE lightcurves -
— 52 “features” (mostly periodic) -
Decision Tree classification (25 classes)
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Next Steps

Pilot program to monitor quasars and
Fermi blazars with PAIRITEL

Additional SDSS monitoring:

Hectospec spectroscopy (A. Morgan)
SDSS-3 no QSO left behind

Toward high-z QSO detection with
SASIR

-Observations and Monitoring with
RATIR (Wu & Jia 2010; Wu++ 2011)
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