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Figure 1: Pecuhar velocities (L.e. deviation from a galactic circular rotation)
of star-forming regions in our Galaxy, based on proper motion measurements
of HyO and CH30H masers in our Galaxy by the VLBA and VERA[11],
compiled from literatures (see Table 1). Position of the sun and circular
velocity are assumed as By = 8.5 kpe and ©p = 220 km s !. The so-
lar motion is based-on the recent analysis of the HIPPARCOS observations
(U, Vi, W) = (7.5,13.5,6.8) km s~ [4]].
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Figure 2: (Top left) The peculiar velocities (i.e. deviations from the circular
rotation) of young stars (age < 50 Myr) represented by black arrows overlaid
on distribution of stars projected onto the xy plane (blue colors indicate
stellar densities) at £ = 1.25 Gyr. The unit of length is kpe. The peculiar
velocity of a star particle is defined as the deviation from the circular velocity
at its radius. (Top Right) The peculiar velocities of high-density gas (nn =
100 em™*) represented by black arrows are overlaid on distribution of cold
gas (T, < 100 K, colors indicate their number densities). (Bottom Left)
A face-on view of young stars (age < 50 Myr) (white-blue) overlaid on old
stars (orange-white). (Bottom Right) An edge-on view of a snapshot at
t = 1.25 Gyr of the stellar disk. The box size is 30 kpe x 15 kpe. A 'boxy’
bulge is visible (cf. observations by the COBE/DIRBE).
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Figure 3: An example of “observation” of peculiar velocity of high-density
gas (ng > 100 em™?), relative to the “Sun” represented by the black filled
circle, at t = 1.25 Gyr. The color represents gas density. These multi-arm
structures are caused by a stellar bar and spirals, which are self-consistently
solved by N-body/Smoothed Particle Hydrodynamics simulations.
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Fig. 2—Positions and velocities for 105 major features listed in Table 4. The maser features are located at the apexes of the cones. The cones” lengths and
inclinations show how far the masers would travel in 150 yr at their present velocities. Redshifted maser features are shown 25 dotted cones, and blueshifted maser
features as solid cones. These velocities are relative 1o the fitted velocity of the center of expansion, The motion is clearly dominated by expansion from a single

common center, located near the origin.
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W 49N Gwinn et al. 1992 11.4%1.2kpc
SgrB2 (N) Reid et al.(1988) 7.1%x1.5kpc
Orion IRc2  Genzel et al. (1981) 480=%=80pc 437+19pc (Hirota et al.07)

W51 (M) Genzel et al.(1981) 7  =*£1.5kpc
W51 (N) Schneps et al.(1981) 8.3%*2.5kpc

W51 (N) Imai et al. 6.1=%x1.3kpc

WSI1(S) Imai et al. (6.0kpc)

W3 IRS 5 Imai et al (2000) 1.83%0.14kpc

VY CMa Marvel et al. (1998) 1.4=£0.2kpc 1.14+0.01-0.09kpc (Choi et al.08)
RT Vir Imai et al. (2003) 220=%30pc

S Per Marvel et al. (1998) 2.3%0.5kpc 2.51+0.09kpc (Asaki et al.09)
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Fig. 1. (a, top) Auto-correlation spectrum of 5 260 Hq O
misser emissions taken on DOY 073 in 3005, (b, bottom)
maser spot distnbution obtained with VERA on DOY 073 in
H05. The coordinates are with respect to the tracking center
pasition, which is [06h14m3T.08s, +13d49°36.77) m J2000.

The total-power spectrum of 5260 taken on DOY 073
in 2005 is shown in figure 1{a). Basically it consists of
a single feature at Vise® of ~ 19.6 km 5! with a peak
intensity of 480 Jy, being consistent with previous single-
dish monitoring study (Lekht 2000). This main feature
was always bright and obeervable for all the epochs pro-
sented here. Figure 1(b) iz the maser spot map of the
main feature around Visg of ~ 196 km s (for DOY
2006,/073). Six maser spots were detected in the velocity
range from 19.0 to 20.1 km s~ !, and these maser spots
are aligned in the cast-west direction with a seale of 0.4
mas. It iz remarkable that the thickness of the feature
{spots distribution in the north-south direction) is -~ 50
pas, 10 times smaller than the width in the cast-west di-
roction. The maser distribution also shows a veloeity gra-
dient from the east to the west. This kind of structure
is rather unusual for HaO masers in star forming regions
{which mostly show bipolar structure with blue-shifted
and red-shifted components), but instead, similar to those
of CHzOH {methancl} masers at 6.7 GHz and 12.2 GHz
{e.g., Minner et al. 2000). Note that positions in fig-
ure 1{h) are the residuals to the tracking center positions
of the maser and reference sources, which are taken to
bo (e, §)=(06h14m37.08s, +13d40°36.7") for 5260, and
{06h13mST 6027648, +13d06'45.40116™) for JOG13 1306,
both in the J2000 coordinates. Thus, the absolute po-
sition of the brightest 19.6 km 5! spot at DOY 073 of
2005 is obtained as (06h14m37.07933s, +13d49'36.6945™)
with an uncertainty of 1 mas, which mainly comes from
the uncertainty of absolute position of the reforence souree
J061341306. The absolute position of the maser feature
shown in fipure 1(b) agrees well with the position of 5268
IRS2w, which iz the most luminous infrared source in the
5260 regions (Jiang et al. 2003).

5175w (Honma et al. 07)IZ& 5 &
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Fig. 1. (a, top) Auto-correlation spectrum of 5 260 HyO
maser emissions taken on DOY 073 in 2005, (b, botbom)
maser spot distribution obtained with VERA on DOY 073 in
‘2005, The coordinates are with respect to the tracking center
position, which is (06h14m37.08s, +13d49°36.77) in J2000.
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Orion IRc2  Genzel et al. 480=%80pc 437+19pc (Hirota et al.07)
(1981)

VY Cma Marvel et al. 1.4=%0.2kpc 1.14+0.01-0.09kpc (Choi et al.08)
(1998)

S Per Marvel et al. 2.3%0.5kpc 2.51+0.09kpc (Asaki et al.09)
(1998)

S269 AR 2.7%1.5kpe 5.281024 kpc (Honma et al 07)
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