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The Elusive, Bound Binaries
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A Systematic Search for

Close, Bound Binaries
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Figure from Cuadra et al. 20009, Figure from
MNRAS, 393, 1423 Artymowicz & Lubow 1996,

see also Hayasaki et al. 2007, Apd, 467 L77
PASJ, 59, 427




Boroson & Lauer 2009, [O 1l1]
Nature, 458, 53
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EXpPeEcted Binarny Eroperties
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Selection of Candidates fromSDSS

B Spectroscopic PCA used to find quasars with
“oddball” H[3 profiles.

start with z < 0.7 quasars from SDSS DRY7
tune of PCA technique to find offset line peaks
~900 candidates " final filtering by visual inspection

at the end of the day: 88 candidates

® \/olonteri et al 2009 predict ~130 such binaries in the SDSS
DR7 spectroscopic sample (~17,000 quasars)
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Rest Wavelength (A)
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SDSS J121113.97+464711.9 BBH 040 SDSS J153644.90+141229.7
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Distribution of Velocity Offsets
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Correlation between skewness and shift
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Eollowipi@bservations

® “2nd epoch”
Dec 2009 - Mar 2011
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| “3rd epoch”
just completed
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Broad HB Peak Shift (km s !)
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Caveats: Pandora’s Box




Displaced PeaKs .Do N@] AlwaysMean Binaries! .
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So far, so god, so what?




Reasons o be (cautiously) optimistic...

® Theoretical predictions of population size in
broad agreement with observed numbers.

® \We can pick out the short-period binaries
(P~10-20 yr) from repeating patterns, even
though these will be short-lived.

® We will learn a lot about the dynamics of the
gas Iin the broad-line region in the process.

Therefore, we push on...




® Continue monitoring observations

verity velocity variations

check for monotonic velocity changes: 3 epochs can
constrain a sinusoid = lower bound on the mass

® Simulations of the population properties and
assessment of impostors

® QOptical and radio imaging: test for recoiling BHs

HST and EVLA + VLBI

B Spectroscopic Test for Perturbed Accretion Disks

Involves comparison of Balmer and Lyman line profiles.




End of story

for now...




