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Some Zoology...
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Some Zoology...
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®* Can we detect the
(Do they exis?\) 3 L

(Time scales?

(What’s‘ne fate of the BHs?)




A good candidate: + A dubious one:
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Other indirect signatures are needed*
»




Spectroscopic sighatures
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3C 390.3 (blue peak)
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If the binary is boufid,
the orbital velocity can

be high (> 500 km/s) (Eracleous
et al., 1997)
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If the two BHs are
accretin‘g, the BLs will
show two peaks,
respectively blue and

shifted with respects
to the host galaxy rest
frame (NLs).
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However, disk
emission can mimic a o
® double BLRs ™
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Spectroscopic sighatures
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SDSS J0927+2943 and SDSS J1050+3456
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(Komossa,et al., 2008) A 8ingle set of BLs shifted
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SDSS J1000+2233: The record holder

L

(Decarli etal., 2010) Faint BLs with extreme
velocity shiftawrt NLs
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But... No evolution
over 3.1 yr
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SDSS J0927+2943 «

.
(Komossa.et al., 2008)
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SDSS J0927+2943:+Alternative interpretations
L
. & o
Reaewiling black hole (Komossa et al. 2008)?
- velocities are very high (must be < 4000 km/s) *

- what about the blue-shifted NLs? , _

Disk enfission?
- no secondary peak
- what abogt the blue-shifted NLs?

Cosmological superposi®ion? .
- sub-arcsec alignment of 2 AGN is unlikely

Superposition in a cluster (Heckman et al. 2009)?
- velocity differences arewery high .
- no cluster is observedDecari et al. 2009)* .,
A
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A systematic seareh for BL shifts in the SDSS
.

- .
Waessystematically search the SDSS spe?troscopic database for
quasars with two sets of emission lines at different redshifts
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MJD=52823, fiberld=572, plateld=1355, z=0.1993, z_2nd=0.2263
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MJD=52823, fiberld=572, plateld=1355, z=0.1993, z_2nd=0.22€
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Results

-
We ran our analysis®on
55,01)0 guasars and 4,000
galaxies in the SDSS
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We ran our analysis®on

and
in the SDSS

32 ‘interesting" objects
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We ran our analysis®on

and

in the SDSS e e e i

32 ‘interesting’ objects
- All the known candidates
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We ran our analysis®on

and

in the SDSS =

)

32 ‘interesting’ objects  E
- All the known candidates |E
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Results

.
We ran our analysis®on

55,000 quasars and 4,000
galaxies in the SDSS

32 ‘interesting’ objects
- All the known BHB candidates

- 4 new BHB candidates
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Results

.
We ran our analysis®on

55,000 quasars and 4,000
galaxies in the SDSS

32 ‘interesting’ objects (Lant i
- All the known BHB candidates dw“ir
- 4 new BHB candidates '
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Anomaleus BL flux ratios

WheffR, . < R 6kternal regions of the BLR are lost

» - fainter, flat-top low- |on|zat|on lines
Montuori et al., 2010
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Anomaleus BL flux ratios

Wheff R, .. < Rg r ekternal regions of thE BLR are lost

- fainter, flat-top low-ionization lines
Montuori et al., 2010
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Cenclusions

Broagline shifts se@m an efficient tool t@ search for BHB

candidates
.

The number o.f candidates inflated frqm 2 tg ffw tens

However this feature is not a unique signature of BHBs

Follow-up observations can rule out contaminants (e.g., galaxy
superposition)

Coupling with other obs€rvable feature is néeded: »
- UV lines
- Long term variability
- Flux ratios & line profiles ,
. -
A e )



Open Questions

Do these candidates tell anything useful to constrain
models?

2 can we use as tracers of BHBs?

| we d_i%inguish BHBs from
10t spots in the BLR? ‘

* -recoiling BHs? .

-
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