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Table 1. Parallaxes and proper motions of OB stars.

Name GAIA DR2 ID R.A. Dec. π µx µy VLSR Spectral
(◦) (◦) (mas) (mas yr−1) (mas yr−1) (km s−1) Type

ALS 13358 528563384392653312 0.1219 67.2168 1.079±0.051 -1.72±0.07 -2.39±0.08 B1
ALS 13363 423149081478526464 0.2867 58.9799 0.302±0.030 -3.26±0.05 -2.62±0.04 B0
ALS 13366 423157774492279680 0.3113 59.1428 0.305±0.028 -3.04±0.04 -1.34±0.04 B2
ALS 13367 429338850909909760 0.3485 60.3555 0.950±0.054 1.94±0.09 -3.82±0.07 -5.2 B2ne
ALS 13375 528594342521399168 0.4453 67.5070 1.016±0.031 -1.57±0.04 -1.77±0.04 O9.5V

...

Notes. Column 1 is the OB star identity in the catalog of Reed (2003); Column 2 is the unique source identifier in Gaia DR2. Columns 3 and 4 are
barycentric right ascension (R.A.) and declination (Dec.). Columns 5, 6 and 7 give the parallax and proper motion in the eastward (µx = µα cos δ)
and northward directions (µy = µδ). Column 8 lists local standard of rest (LSR) velocity converted from the heliocentric value. Column 9 is the
spectral type of the stars. In Gaia DR2, the reference epoch is J2015.5. The full table is available in the electronic attachment.
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Fig. 1. Locations of Gaia DR2 OB (O - B2) stars (red circles) and masers (triangles) (Reid et al. 2014; Xu et al. 2016). The formal parallax uncertainties of the OB stars shown here are
better than 10%, but do not include a possible ±0.1 mas systematic error. The Galactic center (red star) is at (0,0) and the Sun (Sun symbol) is at (0, 8.31). The solid and dashed curved lines
denote the center and ±1σ widths of spiral arm models based on VBLI maser parallaxes. The Perseus arm (black), the Local arm (blue), and Sagittarius arm (green) are shown. Straight
dashed lines indicate Galactic longitude.

OB stars in our sample by the average systematic bias of 0.029
mas on the parallax zero-point. Such a correction would, in any
case, be very small for the nearby OB stars that we examine
here. Table 1 lists coordinates, parallaxes, proper motions, radial
velocities, and classifications of these OB stars. We believe this
is the largest sample of O–B2 stars with parallaxes and proper
motions to date.

3. Spiral structure

In this section, we investigate the spiral structure of the Milky
Way within ≈ 3 kpc as revealed by OB stars and compare it with
that determined from maser parallaxes associated with extremely
young (< 105 yr) high-mass star forming regions, whose paral-
laxes have been measured accurately with VLBI. Most of the

stars in the sample have parallax uncertainties larger than ±20%,
which can lead to distance uncertainty comparable to the spacing
between spiral arms. Therefore, only stars with parallax accura-
cies better than ±10% are adopted, yielding a reduced sample of
2800 sources. We plot the locations of these stars in Fig.1, along
with stars with VLBI parallaxes from Reid et al. (2014) and Xu
et al. (2016), which extend much further into the Galaxy.

As expected, most of the Gaia OB stars in our reduced sam-
ple gather around the Sun within a radius of about 3 kpc, as dis-
tant OB stars have been rejected owing to their large distance
uncertainties and/or extinctions. The Gaia data generally con-
firm the locations of spiral arms from VLBI in the Perseus, Lo-
cal, and Sagittarius arms. Between Galactic longitude 240◦ and
360◦, they can be used to extend our knowledge of the latter two
arms.
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