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Indirect detection via radial velocity changes:

Isalmantza et al. (2011)

Eracleous et al. (2012), Runnoe et al. (2015, 2017)
Decarli et al. (2013)

Ju et al. (2013)

Shen et al. (2013)
Liu et al. (2014), Guo et al. (2019)
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Spectroscopic Searches: The physical picture

Cuadra et al. (2009),
See also Hayasaki et al. (2007).

Artymowicz & Lubow (1996)



Spec. Search: Selection from the SDSS
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Spec. Search: Selection from the SDSS
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Spec. Search: 88 binary candidates

Eracleous et al. (2012)
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Spec. Search: Examples of their spectra
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Spec. Search: Spectroscopic monitoring
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Velocity [103 km s-1]

anf e Spec. Search: RV curves
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| Spec. Search: RV curves

Runnoe et al. (2017)
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(Hypothesis: Quasars with single-peaked, \
velocity-offset broad lines are the active
secondary in a binary.




Spec. Search: Limits on the SBHB properties

Runnoe et al. (2017)
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Spec. Search: Limits on the SBHB properties

Runnoe et al. (2017)
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Quasar variability: Radial velocity jitter

Preliminary velocity “jitter” structure

function for SBHBs
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Quasar variability: Changes in profile shape

Recall this example from Mike’s talk:
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Quasar variability: 7ime-domain surveys

Industrial-scale time-domain
spectroscopv with SDSS IV/V.
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Industrial-scale time-domain
spectroscopv with SDSS IV/V.
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Quasar variability: 7ime-domain surveys

Industrial-scale time-domain
spectroscopv with SDSS IV/V.
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Conclusions: Where do we go from here?

N

'Search status: cautiously optimistic

Spectroscopic monitoring is ongoing and we have demonstrated the
methodology for placing limits on the properties of the hypothetical

binaries. This has yielded 3 excellent candidates.
\. y,

(Regular quasar variability

The biggest caveat to this approach is that the spectroscopic
signals we seek are not unique, they can be produced by regular

quasars. Upcoming spectroscopic surveys and RM will tackle this.
\_ y,

(Complementary tests are critical

With the exception of GWSs, observational signatures of SBHBs are
not unique. Thus, conducting complementary tests of a
candidate’s nature is critical to finding them. See upcoming talks.




