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Abstract

We report on results of astrometric observations of HoO masers in the ” water fountain” source IRAS 18286—0959
with the VERA during 2007 October—2009 September. These observations yielded an annual parallax of
IRAS 18286—0959, ™ = 277 & 41 pas, corresponding to a heliocentric distance of D = 3.6110%3 kpc. The
maser feature, whose annual parallax was measured, showed the absolute proper motion of (ua,us) = (—=3.2 +
0.3, —7.240.2)[mas yr~']. If this maser feature is associated with a precessing, bipolar jet in IRAS 18286—0959
and moving in the south-south-west direction, the secular motion of the IRAS 18286—0959 system roughly fol-
lows the Galactic rotation. However, this possibility is ruled when taking into account the intrinsic motion of the
maser feature in the feature cluster of IRAS 18286—0959, which does not seem to trace the motion of the bipolar
jet [6]. The proximity of IRAS 18286—0959 to the Galactic midplane (z 10 pc) suggests that the parental star
of the water fountain source in IRAS 18286—0959 should be intermediate-mass AGB/post-AGB star, but the
origin of a large deviation of the systemic motion from the motion expected from the Galactic rotation curve is
still unclear.
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Table 1: Location and 3D motion of IRAS 18286—0959 in the Milky Way estimated from the VERA astrometry
Parameter Value

Galactic coordinates, (I,b) [deg]t .... (21.80, —0.13)
Heliocentric distance, D [kpe]! ...... 3.61+0.63
Systemic LSR velocity, Viys [km s™!]! 60+5
Ro [kpcl? oo 8.0
Oo [km s Y2 ... 220
(Uo, Vo, Wo) [km s™13 ... (7.5, 13.5, 6.8)
2o [PC] oo 16
Rgat [KDC] « oo 4.84+0.50
Z[PC] 741

Case 1: fixed in the system
Ve kms™ oo 66+19
Vo kms™h oo 148425
Vo [kmos™] oo —1420

Case 2: moving in (—3, —5) [mas yr—]
with respect to the system

Ve kms™ .o 6+£13
Vo kms™ oo 228417
Vo lkms™] oo —7420

Mnput value for IRAS 18286—0959.

2Input value for the Sun in the Milky Way.

3Motion of the Sun with respect to the local standard of rest, cited from [2] (c.f., [1]).
4Height of the Sun from the Galactic mid-plane, cited from the reference [3].



— , , , .
[ ~ | (b)
e 0l ]
r g of ]
L - I /ft\ X A
gl LEI P A ]
A s LM r A ]
E ] =
= L cSr ]
: | ‘ le ‘
L _ ‘ ‘ ‘ ] (e
% é i ; ; ; - g; j ]
- f [ @ ol {
Sal - 3ar | - * L
39 £, | A B
L = L T = ' ol y S ; ]
S ] E30 | ﬁ |
| 5. | s
[ R O or N : w[ ]
L QI'
8.0 8.5 9.0 L % % %
Year since J2000.0 [
— , , , ol
i of @] B[ ' 1
—_c S f ]
' ] t £ 1
L §, + ,;/\ I ) o )
- O ) (7] P L]
n [ . 7 = 4
~ AN [~ (7] L ) 4 o
8 o = - \ } S~ 1 =
s | o | 1 o
- < bt 1 8 oL i
[T o or 7 Q
e : : :
° 7’7 0 - 4 £l 1 1 1
- o ar = 7.5 8.0 8.5 9.0
ol E | + 1 Year since J2000.0
(=N 5 o ]
' ool | T ]
i - T nmuil
[ o9l i
60 55 QY
R.A offset (mas) ;

8.0 8.5 9.0
Year since J2000.0

Figure 1: Motions of the 53.4 km s~' and 53.0 km s~' components of HyO masers in IRAS 18286—0959 and the
kinematical models for these motions. (a) R.A. and decl. offsets with respect to the phase-tracking center of the
53.4 km s~! component. A filled circle shows the data point observed and used for the annual parallax measurement.
A solid curve shows the modeled motion including an annual parallax and a constant velocity proper motion. A
opened circle indicates the spot position expected in the model at the observation epoch. (b) R.A. variation of the
53.0 km s~! component along time. The estimated annual parallax and linear proper motion are subtracted from
the observed spot position. A solid curve shows the modeled annual parallactic motion. (c¢) Same as (a) but for
the 53.4 km s~! component. (d) Same as (b) but for the 53.0 km s~ component. (e) The result of the combined
annual parallax fitting. Blue and red data points shows those of the 53.4 km s~! and 53.0 km s~! components,
respectively.



