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Method and science goals  
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Make a high-resolution 8.6 GHz VLBA search for off-
nuclear and binary SMBHs in a complete sample of ~103 
nearby (<DA> ~ 200 Mpc) massive galaxy bulges to: 
(1)  discover off-nuclear inspiraling SMBHs predicted by the 

 “merger tree” theory for massive galaxy evolution 
(2) resolve “stalled” binary SMBHs in tight (d ~ 10 pc) orbits 
(3) discover off-nuclear recoiling SMBHs kicked out by 

 the strong anisotropic gravitational radiation sought by 
 LISA and NANOgrav 

(4) discover currently active nearby SMBHs (no dust bias) 



Nearby galaxy 
sample  
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δ ≥ −40°, |b| ≥ 5°   

2MASS K20fe < 12.25  
NVSS S1.4 > 100 mJy 
δ ≥ −40°, |b| ≥ 5° 
N = 923 galaxies   

<DA> ~ 200 Mpc  so 
1 mas ~ 1 pc 
<L1.4> ~ 1024 W Hz-1 

> 90% are radio-loud AGN 



Automated Dynamic Scheduling 
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Automated Analysis 
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X-band Images  
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Fig. 3.— Top: Example of BC 191 X-band CLEAN images for three objects of different parsec-

scale morphology. The image of 1801+007 was reconstructed from two scans observed within two

separate segments from August 3 and 21, 2010. Dynamic range of all the images is greater than

100:1. Bottom: Correlated flux density versus projected spacings corresponding to the images

shown on top.

Fig. 4.— SDSS image of a promising candidate for an offset black hole in the bightest cluster

galaxy Zw 8193 (J1717+4226) with VLBA-2MASS offset of 2.4′′. The radio source lies north of the

SDSS and 2MASS position.

10

5σ ~ 6 mJy in 8 min 
Δα, Δδ ~ 1-3 mas 
Θ ~ mas 
DR ~ 100:1 



First results  
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