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Table 1 Chandra’s X-ray observation log of the

NGC 3603 cluster

ObsID* Instrument Exposure Start date Pi.name”
time/ks

00633 ACIS-I 46.78  2000-05-01 Corcoran

12328 ACIS-I 164.00  2010-10-07 Townsley

12329 ACIS-I 144.97  2010-10-15 Townsley

12330 ACIS-I 85.91 2010-10-18 Townsley

13162 ACIS-I 50.98 2010-10-23 Townsley

#®The ID of each observation in the Chandra data
archive.
> The last name of the principal investigator of individ-

ual observation.
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Fig.1 The corrected coordinates of the Chandra X-ray
radiation centroid overlaid on the HST /F656N optical
image, where the center of each cross represents the X-ray
centroid of MTT68 in each Chandra observation, whose
length represents the position uncertainty, and the

observational ID is labeled at the top-left corner.
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Fig.2 Photon counting map of Chandra/ACIS-I in the
0.5-8.0 keV energy band, in which the circles and fan-shaped
areas are the selected source and background areas of
MTT68 and MTTT71, and the ellipses represent the detected

point sources that need to be deducted.

%2 Gaia DR2AMTT63AFMTT7IH AR BITER
Table 2 Coordinates and absolute proper motions of MTT68A and MTT71 from the Gaia DR2

catalogue
) « 1) P ns V2D
Star Source_id
/° /° /(mas-yr™')  /(mas-yr~') /(km-s™)
MTT68A  5337418466518666624 168.7478 —61.2427 —8.04 +1.01 5.25 +0.80 148

MTT71  5337418157281054336 168.8388

—61.2512 —=5.52+£0.06 2.04+£0.04
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Fig.3 X-ray light curve of MTT68 (top), X-ray light curve of MTT71 (bottom). The numbers such as “12329” above the light
curve indicate the corresponding observation identity document, and the interval of each data point in a single observation is 1

kilosecond, and the error bars indicate the standard error (1o) range.
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Fig.4 MTT68 energy spectrum and fitting image using the Chandra observation of ObsID:13162 (left), and MTT71 energy
spectrum and fitting image using the all available Chandra observations (right). The discrete points in the top panels are the
obtained energy spectra, the broken line is the best fitting model, and the chain lines and dashed lines represent the low and

high temperature components in the best fitting model, respectively.

%3 MTT6SFIMTTTIRIX ST REIE HHrLER
Table 3 X-ray spectral analysis of MTT68 and MTT71

NH A le EM1 kTQ EM2 LineE
Obsld x*/dof 1g(Lx/Luol)

/(102 ecm™?)  /Z /keV  /(10°" em™3) /keV /(10°7 cm™?) /keV

68-00633 1.847095  0.4102 0.681914 2212 44725 097017 261/241 —4.517019 6.65705¢
68-12329 1907312 04791 0801510 16705 5.2tlh 0.807010  332/345 —4.627595 6.707093
68-12330 1.92499% 06792 1.047505 15704 9229 0.64709%  298/315 —4.64705% 6.69709
68-13162 2.0679°0% 09193 1057998 1.7t9% 78719 1.00%912  325/309 —4.42705¢ 6.6310:05
7l-combined  1.56700%  0.5707 0.627005  4.471¢ 20703 263703 285/256 —5.737005 6.71700;

A I S SO LT U B e 5 T U B, MR AR Y EM = [ nenpdV.
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Fig.5 Relative proper motions of MTT68A and MTT71. In
the figure, the arrow indicates the relative proper motion of
the target celestial body, the dashed line indicates the
distance, and the big circle represents the core of NGC 3603.

At the bottom-right corner, the arrow and dashed line

1

represent a proper motion of 3" - kyr~' and image scale of

30" (~ 1.1 pc), respectively. The background image comes
from the VLT-FORS1-Ha data.
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The Massive Runaway Binaries in NGC 3603 Cluster

LI Xin%23 SUN Weitl JI Lit23
(1 Purple Mountain Observatory, Chinese Academy of Sciences, Nanjing 210023)

(2 School of Astronomy and Space Science, University of Science and Technology of China, Hefei 230026)
(8 Key Laboratory of Dark Matter and Space Astronomy, Chinese Academy of Sciences, Nanjing 210023)

AsstracT Massive stars tend to form in clustered environments. The origin of the massive stars and
binaries outside clusters is one key to understand the formation and evolution of massive stars. The authors
selected two colliding wind candidates, MTT68 and MTT71, and probed their origin by analyzing the
Chandra X-ray observation and the proper motions queried from the Gaia Data Release 2 (Gaia DR2)
catalog. Those two targets are located on the margin of NGC 3603, the galactic massive cluster 7.6 kpc
away. MTT68 has been resolved as a visual binary of MTT68A /B, and MTTG68A itself was proposed as a
close massive binary. The authors compared the centroid of the X—ray emission and the coordinate queried
from Gaia DR2 catalog, to those of MTT68A /B on the HST image, and found that both of them are
close to MTT68A but far away from MTT68B, which suggests the X—ray characteristic and the astrometry
measurement both mainly describe MTT68A instead of MTT68B. They also carried out the X-ray spectral
analysis of MTT68A and MTTT71, and found (1) the existence of the Fe XXV line in their spectra, (2)
a second component of temperature kT 2 2.0 keV is required when fitting their spectra with hot plasma
models, and (3) their ratio of X-ray to bolometric luminosity, 1g(Lx/Lpe) = —5.8, is at least one order of
magnitude higher than the value of isolated O-type stars. All above features further prove their colliding
wind scenario. Besides that, they analyzed the astrometry measurements of MTT68A and MTT71 queried
from the Gaia DR2 database. MTT71 has an absolute proper motion similar to the overall value of NGC
3603, which suggests it formed associated with NGC 3603 without ejection process. In contrast, MTT68A
has a significant proper motion relative to NGC 3603: the relative proper motion in the right ascension
direction Ap, = (—2.54 1.1) mas-yr~! and declination direction Aps = (3.3 £ 0.9) mas - yr—!, resulting
a direction that opposites to the core region of NGC 3603. Hence the authors propose that MTT68A
is a massive binary ejected 20 kyr ago, and single-binary and binary-binary interactions are possible
mechanisms. A search for the massive star with reverse relative proper motion at the opposite side of the
cluster will be helpful to verify this hypothesis.

Key words stars: massive, stars: winds and outflows, stars: kinematics and dynamics, stars: individual:
MTT68, MTT71, proper motions
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