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Surprising	result	2	 Much	slower	rotation	than		
Keplerian	motion	by	the		
central	SMBH	(1	x	107	Mo)	

Keplerian	rotation	velocity		=		±120	km/s		at	3	pc	
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Surprising	result	3	Dynamical	decoupling	of	molecular		
gas	between	outside	and	inside		
torus	
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NGC	1068:	minor	galaxy	merger	?	

Subaru	deep	optical	image	(Tanaka+17)	



Next	step	(NGC	1068)	

ALMA	Cycle	6	

2.	Origin	of	high	turbulence	in	the	torus	(W)		
Nuclear	starburst	in	the	torus	?	

1.	Mass	distribution	:	symmetric	or	asymmetric	?	
Optically	thin	isotopologue	H13CN,	H13CO+	J=3-2	lines	



Summary	

1.   Rotating	dense	molecular	torus	clearly	detected		
						along	the	E-W	torus	direction	for	the	first	time	

ALMA	0.04”	x	0.07”	observations	of	NGC	1068		
in	the	HCN	and	HCO+	J=3-2	lines	(dense	molecular	tracers)	

2.   Gas	emission	and	dynamics	are	not	as	simple		
	    as	expected	from	the	classical	AGN	torus	model		

Origins	need	to	be	understood	

Imanishi+16	ApJL	822	L10,				Imanishi+18	ApJL	853	L25	



End	


