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Hot Massive Stars

Massive stars are born with at least 8 M, and are
associated with the most powerful and luminous
phenomena in the Universe (e.g. SNR, GRB, GW)
[1]. Along their rapid evolution, they play a crucial
role in large-scale cosmic evolution: massive stars
significantly affect their surroundings and host
galaxies with mechanical and radiative feedback [2].

Important uncertainties and limits persist in our
understanding of these objects. Recent eflorts 1n
the massive-star community have focused on under-
stand their implications for the structure and evolu-
tion of

e wind structure and mass-loss rates
e rotation and internal mixing
e multiplicity fractions

e binary-interaction channels and mergers

WEAVE@WHT

WEAVE (WHT Enhanced
Area Velocity Explorer) 1s
the new multi-object
spectrograph for the 4.2 m
William Herschel Telescope
(WHT) at the Observatorio
del Roque de los
Muchachos on La Palma

(Canary Islands).
Its MOS configuration allows us to take spectra of

up to ~1000 targets over a 2° field of view.

The SCIP HR Cygnus survey [4] 1s an ambi-
tious project for the study of hot massive stars
using WEAVE. With this survey, the Cygnus-X
complex will have high-resolution spectroscopy
(R ~ 20000) 1n the optical range for thousand of
OB-type stars. In addition, the survey design en-
sures that the Cygnus region 1s going to be observed
at different times over 5 years to obtain multi-epoch
spectra for the OB stars.
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Massive Binary System Evolution

Because of their intense gravitational pull, massive stars are often born in binary systems [3]. This fact sig-
nificantly influences the evolution of a massive star, that 1s heavily affected by the evolutionary and interactive
processes of 1ts companion.
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Fig 1. The different evolutionary paths a massive binary system may follow™.

As the massive binary system evolves, it can follow different evolutionary channels (see Fig. 1). The more
massive star in the system will evolve more rapidly, eventually exploding as a supernova (SN); the result 1s a
compact object such as a black hole (BH) or a neutron star (NS) [B]. In the process, a stripped star may form
which 1s difficult to detect against the much more luminous original secondary.

+ The explosion may disrupt the system, causing the companion to be ejected at high velocity and then
become a runaway star, moving across the sky with a relatively large proper motion [B1].

+ If the system 1s not disrupted, the companion will evolve near the compact remnant, which may ac-
crete mass from the remaining star [B2]. This accreation process will form a high mass X-ray binary

(HMXRB).

Regarding the companion, there exist two possible channels of evolution for this star:

- After some time, the companion star may be also stripped before exploding as a supernova [B3]. After
the supernova event, the companion star leaves behind 1ts own compact remnant. This results in the for-
mation of a double compact system (BH+BH, BH+NS, or NS+NS), which can produce a gravitational
wave event.

- Alternatively, before the more massive star explodes as a supernova, the two stars may get so close
that they eventually merge [A]. This results in a more massive and apparently younger star, which then
evolves as a single object.

Multi-epoch spectra for Cygnus OB2

Cygnus OB2, located in the Cygnus X region, is one of the rich-
est areas of massive star formation in the Milky Way, and is
the nearest to Earth (~ 1.7 kpc). Cygnus OB2 1s a key region for
studying

B the formation and evolution of massive stars,

B the dynamics of star clusters and

o S :

B the feedback processes that massive stars inject into their

surroundings. Fig 2. Composite image of Cygnus OB2*

With the SCIP HR Cygnus survey, Cygnus OB2 stars will have high-resolution and multiepoch spectra,
opening up the possibility of a better understanding of the physics and life channels of the most massive stars
[5]. In particular, a detailed spectroscopic analysis of the merger and runaway populations will

» indicate whether the properties of these stars and systems are consistent with the predictions of theo-
retical models,

» confirm or reject the existence of a given evolutionary channel in Cygnus OB2 and

» cstimate the relative frequency with which these channels occur in nature.
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