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Galaxy	mergers,	recoiling	SMBHs	&	AGNs	
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Recoil	dynamics	
•  To	 calculate	 vrecoil	 magnitudes,	 we	
adopted	 the	analyCcal	 formulae	given	
in	Baker+	2008	

•  Masses	of	merging	SMBHs	randomized	
from	mass	funcCon	given	in	A&R	2002	

•  Spins	 isotropically	 oriented	 with	
magn i tudes	 randomized	 f rom	
observaConally	 inferred	 distribuCon	
given	in	Reynolds	2013	

•  vrecoil	 orientaCons	 were	 chosen	 to	 be	
isotropically	distributed	
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SMBH	trajectories	
•  We	 adopted	 the	 analyCcal	
model	by	M&Q	2004	

•  Dynamical	 fricCon	 due	 to	 SIS	
mass	distribuCon	with	σ	~	M1/4	
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Source:	Tanaka	&	Haiman,		
ApJ	696,	1798	(2009)	
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•  Only	parameters:	M,	vrecoil	

•  Radia l	 d istances	 and	
velociCes	at	random	Cmes	
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Dusty	torus	model	
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•  Smooth	 dust	 torus	 model	 by	
Schartmann+	2005	

•  Torus	is	the	result	of	stellar	winds	
and	ejecCon	of	planetary	nebulae	
by	nuclear	star	cluster	

•  Only	parameters:	M	and	M*	
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The	effect	of	random	Gaussian	errors	
RealisCc	σΣ	values	have	minor	effect	on	the	Σdust-|Δv|	correlaCon			
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Ongoing	work	
•  Using	SDSS	DR12	catalog	of	~300,000	QSOs	
•  SDSS-BOSS	spectra	publicly	available	
•  Dust	column	density	measure	(Ledoux+	2015):	
	

•  Peculiar	velocity	measure	(Bonning+	2007):	

September	14,	2016.	Peter	Raffai	

•  Spectral	lines	we	use:	narrow	and/or	
broad	CIV	1549,	Hβ	4863,	OIII	5007	

STAY	TUNED!	
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Extra	slides	
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Number	of	QSOs	required	for	rejec&on	of		
no-correla&on	hypothesis	with	3σ	
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Applying	velocity	cuts	
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Characteris&cs	of	QSOs	showing	the	correla&on	
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