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Abstract. We observed the HoO maser at the nucleus of the Seyfert 2, IC 2560, using the
VLBA and the phased VLA. The systemic, red-shifted and blue-shifted maser features and a
continuum component have been detected. We propose a maser disk in the nuclear region. The
systemic and red-shifted features are emitted from a nearly edge-on disk with the position angle
of PA = —47°. The thickness is 2H < 0.025 pc. The binding mass is 3.5 x 10° M. Assuming
the Keplerian rotation, the radii at the disk are » = 0.087 — 0.335 pc and the rotation velocities
are 213-418 km s™'. The mean density within the inner radius is 1.3 x 10° Mg pc™?, suggesting
a massive black hole at the center. A continuum component is considered as a jet ejected from
the nucleus, with an angle of 70° from the disk. The blue-shifted maser feature is located on the
continuum component, being interpreted to be a ‘jet maser’.
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IC 2560 is a Seyfert 2 glaxy at a distance of 26 Mpc (Aaronson et al. 1989) and
its systemic velocity is Visr rada = 2876 km s™! (Strauss et al. 1992). We observed the
systemic maser features and continuum emission of IC 2560 on 1998 January 2 and the
systemic and high-velocity features on 2000 April 10, using the VLBA and the phased
VLA. The synthesized beams were 2.2 x 1.8 mas (1998) and 1.00 x 0.36 mas (2000).

Fig.1(a) shows the distribution of HyO masers in a coordinate system relative to the
position of the strongest maser feature at Vi,gr = 2876 km s~'. The systemic features
(2867-2890 km s~!) are located around (ARA, ADecl) =~ (0,0) mas. The peak intensity
is 0.145 Jy beam~!. A red-shifted feature (3201 km s~!) is detected at (ARA, ADecl) =
(—0.84,0.77) mas. Its angular separation from the strongest systemic feature is 1.144-0.03
mas (0.144 4 0.004 pc), and its peak intensity is 0.062 Jy beam™'. A blue-shifted feature
(2656 km s71) is detected at (ARA, ADecl) = (—1.57,0.13) mas. Its angular separation
from the strongest feature is 1.58 £ 0.47 mas (0.199 £ 0.006 pc), and its peak intensity
is 0.030 Jy beam~!. 22-GHz continuum emission is detected with a peak flux density
of 1.8 £ 0.3 mJy beam™!. Assuming that the peak position of the 2876 km s~! maser
feature observed in 1998 is the same as the position observed in 2000, the continuum map
is overlaid on the maser map, as seen in Fig.1(a). The peak position of the continuum
component is at (ARA, ADecl) = (—1.40,—0.72) mas = (—0.176, —0.090) pc.

The spatial distribution of the systemic and red-shifted features and the continuum
component strongly suggest that we are seeing an edge-on maser disk rotating around
(ARA, ADecl) = (0,0) mas, and a jet ejected from the centre, perpendicular to the maser
disk, as is observed in NGC 4258 (Miyoshi et al. 1995, M95). The blue-shifted feature
near the continuum component clearly does not belong to the disk but is probably a
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Figure 1. (a) Distributions of maser emission and continuum component in the nuclear region.
The contour levels are 3, 4, 5, and 5.5¢ (1o = 0.31 mJy beam™"). (b) Model for the maser disk.

‘jet maser’ which may be pumped by collisions between a molecular gas and the jet and
stimulated by continuum radiation of the jet as seen in NGC 1068 (Gallimore et al. 2001).
A least-squares fit to the systemic and red-shifted features gives the position angle of the
disk, PA = —47°. The distribution of the systemic features measured perpendicularly
to the PA indicates that the thickness of the disk is 2H < 0.20 mas (0.025 pc). The
red-shifted feature we detected lies at a radius of r = 1.14 £ 0.17 mas (0.144 £ 0.021 pc)
and rotates with a velocity of Vi = 325 km s~!, which means that the mass inside the
radius is (3.5 4 0.5) x 10° M), assuming a spherical distribution of the central matter.
In single-dish observations, more blue- and red-shifted maser features are detected.
Assuming that the blue-shifted features at Vi,gsr = 24582556 km s~! and the red-shifted
features at Vigr = 3089-3222 km s~' are located in the disk, the rotation velocities
are Vio = 213-418 km s~!. If the rotation is Keplerian (Vo o< r’l/Z) as in NGC 4258
(M95), the disk radii can be estimated to be r = 0.087-0.335 pc. The mean volume
density inside the inner radius is p = (1.3 +£0.6) x 10 M pc~3 which is comparable with
that of NGC 4258 (3.4 x 10 Mg pc=3, M95) and thus suggests the existence (Ishihara
et al. 2001) of a massive black hole of Mpy =~ 3.5 x 10° M, at the nucleus of IC 2560.
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