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Imai et al.

Table 3. Parameters of the fitted maser spot motion.

Spot Visp Ne. total” Ne, valid } Xot ¥ol X fLy T

ID  [kms ] [mas] [mas] [masyr"l [masyr‘ll [mas]

l.. 17.35 11 8 23.66£1.06  53.07£0.66 —299+0.13  —677+0.08  0.302+0.051
2.. 16.93 15 8 22624072 5214067 2864009  —666+0.08  0.234+0.044
3. 1651 8 7 24924126 50.17£094  —3.16+0.15  —641+0.12  0.181x0.0658
4. 1651 6 6 15614122 53644078 —1.98+0.15  —686+0.10  0.172+0.138°
5.. 16.09 6 6 15784099 53524068 —2.00+£0.11  —683+008  0.210+0.135
Weighted meanl ...................... 08+£3.7F  527+11F  —261£04T7F  —6T3L0.14%  0.263+£0.047+

* Number of epochs when the spot was detected.

' Number of the data points used in model fitting.

! Position of the epoch J2000.0 with respect to the delay-tracking center (see main text).
§ The derived annual parallax is not included in the final parallax value estimation because there are a limited number of the data points valid for the

annual parallax measurement or the data points had a time baseline too short, which causes a large estimation error.
I" The error includes a mean of statistic errors and a standard deviation of the model fit results.

# Derived from a mean of all maser spots.

**Derived from a mean of the first two maser spots that have the largest number of the data points valid for the annual parallax measurements.

oot 0.0581, 0.044 ...
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Tafoya et al.

0.26 = 0.04mas
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Fig. 1. Left panel: Maps of the maser emission detected with VERA at the epochs used for the measurement of the annual parallax and proper motion
(table 3). The labels (A and F) indicate the same maser features as those shown in table 2 and figure 2. The first contour indicates the 6-sigma noise level.
The following contours show intensity levels at 1% of peak intensity, and they increase by a factor of 1.6. Right panel: Motion of the water maser spot
at vpsp = 22.57 km s (ie. M2z 57) in K 3—35 and the fitted kinematical model consisting of a linear proper motion and a sinusoidal annual parallax
(dashed line and solid line, respectively). The RA and Dec offsets are set with respect to the phase-tracking center of the 22.57 kms~' component. The
inset shows the motion of the spot as a function of time, after removing the linear proper-motion component. The error bars show the mean standard
deviation of the data from the model (o = 0.09 mas, opee = 0.11 mas).

Feature F U U U 0O 0O OO O



(b)

\
/
k\
7

Relative R.A. [mas]
|

//443
\H -
-

=
.

o

-0.2r

Relative Dec.

-0.4F

-0.6r

300 400 500 600 700 800 900
Days from 2006/01/01

Feature A [ [0 [



Ando et al.
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Motogi et al.

0.78 = 0.04mas
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Table 2. Summary of simple parallax fittings.
Feature Vg (kms—!) T (mas) D (kpc) o* (mas) pf (masyr!)
01 9.4 X 0.79+£005 1.27+0.08 0.27 —0.43 +0.09
Y — — 0.78 —1.43+0.29
ce6 11.0 X 0.77+£009 1307 E::: 0.39 0.77+0.14
Y — — 0.94 —0.47+0.30

0.7

Combined! 0.78£0.04 1287 [V

* The rms deviations of the post-fit residuals.
"1 mas}'r'1 = 6.1kms! at the distance.
¢ The weighted means of those for two features.
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Nagayama et al.

0.404 = 0.017mas
Table 1. Best-fit values of the parallaxes and proper motions for ten Hy O maser features in ON 1.*
1D Mo Ad ULSR Detected T g COsH g
{mas) (mas) (kms1) epochs (mas) (mas yr- 1y {mas _'g.-'r" )
l 126.5 88.1 1.7 [T 11o0 03890036 —-2.65X£009 —558x0.12
2 6.5 1.1 10.2 Oo1L111111 0428 £0.025 —-273x005 —-54440.08
3 0.0 0.0 14.9 frrirntinnr 040720021 —3424£003 —-530x0.04
4 —0.2 —-2.6 14.4 orrreinmnm 04200041 —3322005 =5214007
3 —14.6 —1.8 16.5 [1rirnrannr 038210031 —-3891£0.07 —49410.09
6 —836.8 —1653.0 10.6 frrirnrannr 04210066 —320+£009 —5021+0.12
7 —085.1 —1270.3 14.0 LI 1000 03900055 —3351x010 —408x0.14
8 —004.3 —1269.9 6.4 [ITI1100000 038210057 —-371X£0.15 -3.15x0.21
9 —10732 —1375.1 8.5 [T T10000 0399 +0039 205011 -372x0.16
10 —10799 —1360.5 7.3 QO1IEIIInn 04160065 251015 —4584+0.20
Combined fit 0.404 £0.012

Average —3.10x0.18 —4.70+0.24

* Columns (2}, (3): Offsets relative to the positon of the maser feature at tsp = 4.9kms™1: (2. 8) 120000 = (200 10™ 09520454,
J1°31P 365 100 2) in 2004245, Column (4): LSR velocity. Column (5): Detected epochs: =1™ for detection and “0 for nondetection.
Colamn {6} Parallax estimates. Columns (7). (8} Motions on the sky along the right ascension and declination.



Nagayama et al.
000o000:

A conservative approach would prove that the uncertainty is not
reduced even if combined fittings of ten maser features are made.
In this approach, the uncertainty would be estimated to be 0.021
mas from the smallest uncertainty of the ID 3 maser feature.
However, the results of ten maser features are not entirely cor-
related, since the obtained parallaxes from individual fittings do
not have completely the same value. Therefore, we estimated the

final uncertainty of the parallax, taking an average of the uncer-
tainties of 0.012 mas and 0.021 mas, and obtain 0.404 +0.017mas,
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Honma et al.

Table 1. Summary of parallax determinations.

1D Note T (mas)
Fit 1  Equal weight for six spots 0.069 +0.020
Fit2  Equal weight for two features 0.103 +0.021
Final Mean of the fits 1 & 2 0.086 £0.027

* Fits 1 & 2 are done based on the different weights, and the final value
is obtained by taking the mean of the two. The error bar of the final
parallax is determined by combining in quadrature the scatter of the
individual parallaxes around the mean (£0.017 mas) and the error bar
of individual parallax (£0.021 mas).
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Niimura et al.
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Table 2. Parallax and absolute proper motions of each maser spot.

Spot ID VISR Position offset’ [mas] Annual parallax! [mas]  Absolute proper motions [mas yr—!]  Detected epochs® N

epochl
Aacosd Ad g COSE s

1 —0.480 —0325(0.134) —0.040(0.132) 0.518+0.084 011012 —4.04+0.10 [RRREI RO b 7
2 —0.269 —0.269(0.197) —0.054(0.186) 0.530+0.119 —0.07+0.15 —3.88+0.12 [ARREIRONES 8
3 —0.059 —0.171(0.190)  —0.045(0.200) 0.533+0.114 —0.01+0.14 —3.88+0.13 [ARREI RN ES 8
4 —8.848  —0.081(0.173)  —0.032(0.194) 0.522+0.102 —0.14+0.13 —3.88+0.13 [ARRRARNNE 0
5 —8.637 —0.033(0.173) —0.012(0.191) 0.495+0.103 —0.19+0.13 —3.80+0.12 [ARRRARERES 0
6 —8.427  —0.001(0.185)  —0.005(0.185) 0.481£0.110 —0.21x0.14 —3.90£0.12 [ARRRANRNE, 9
7 —8.216 0.024(0.188) 0.013(0.169) 0.473£0.111 —0.20x0.14 —3.092x0.11 [ARRRANRNE, 9
8 —8.005 0.049(0.175) 0.025(0.156) 0.466+0.103 —0.14+0.13 —3.02+0.10 [ARRRARERES 0
9 —7.795 0.050(0.181) 0.060(0.144) 0416+0.116 —0.07+0.18 —4.01+0.12 TIIITI*] = 7
10 —7.584 0.114(0.196) 0.119(0.145) 0.410+0.137 —0.05+£0.27 —3.02+0.18 TLTL] [ 6
11 —7.373  18.435(0.129)  12.334(0.276) 0.641+£0.120 —0.12+0.12 —375+0.19 T11#E]]]* 6
Combined fit (0.181) (0.183) 0.496+£0.031 —
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