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Nature of a newly detected water maser in the core of Centaurus A

Abstract:

Recently, we detected a water maser in Centaurus A with the Australia Telescope Compact Array. The maser location is
within ~110pc of the central AGN (our beam size) and 400km/s offset to the systemic velocity. The most likely scenarios for
the maser origin are a) a "disk maser" emerging from the accretion disk around the black hole or b) a "jet maser" emitted from
the shocked material that the jet is impacting as it expands outwards. We request VLBA time as it is the only telescope with
enough spatial resolution to distinguish between the two options. If confirmed a "disk maser", it would be the first in an early-
type galaxy and by far the most nearby water maser in any AGN system. Disk masers are outstanding tools to study the
details of the central kinematics and geometry, energetics, and distance. The rare "jet masers" would be used to study shock
velocities, gas densities, and excitation and pumping mechanisms. They also promise to be a tool to determine jet velocities
via follow-up reverberation campaigns. Water masers are typically time variable and thus we ask for a time allocation while
the source is still observable.
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H20 Wavelength: 1.3cm VLBA Bandwidth: 16 MHz Full Polarization
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Sources:
Name Position Velocity Group
Coordinate System | Equatorial ) ]
Ee 72000 Convention Radio
. . 13:25:27.61
A . LSRK A
Centaurus. Right Ascension 00:00:00.0 Ref. Frame S Cen
L -43:01:08.8 .
Declination 00-00:00.0 Velocity 547.12131
Sessions:
Name Session Time Repeat Separation | GST minimum | GST maximum Elevation
(hours) Minimum
CenA-H20 4.00 3 0 day 18:40:00 22:40:00 0
Session Constraints:
Name Constraints Comments

CenA-H20

RMS noise assumes an average of 7
stations on source for 150 minutes. Inflated
the EVN calculator sensitivity from 0.29 to 1
mJy due to very low elevation observing.
This is based on a 10 MHz wide spectral
feature as was seen at ATCA.
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CenA-H20

CentaurusA

H20

4.0 hour 1 mJy/bm
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