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Introduction

Radio emission from massive stars
The COBRaS e-Merlin survey of Cygnus OB2

The BOSS search for bow shocks around
massive stars
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Massive Stars

Massive stars are OB
early type stars found in
the top left of the H-R

diagram

They have strong stellar
winds and large mass-
loss rates — radio
emission

The current estimates of
mass-loss have
substantial
discrepancies

YERAC 2011

>
2

Radlo H R Dlagram Radlo Lummosrtles

T
_10 Open cwcles thermal emltters
é Filled circles: nonthermal emitters ]
_5 o
¢ ]
% L 3 L4
0 "l 4
', “X? '. ‘;”?M e
L [ ] i “ 4
[ ﬁ ;
- 2
5 I ?*.
- ol '3
| Se ]
: Iog‘l‘IﬂéLradio) 4
10r - 44 .i.
i 7
[ e "
20'_O|B|A|F|G| K|M L]
[ | Il 1l 1 1l I 1 1 1 1 I L L L L I 1l 1l 1l Il | 1 1l 1 1 I L 1 .I L i
0.5 0.0 05 1.0 15 20

B-V

25

- @ Main sequence dwarfs

Pleiades cluster stars

1 ® RS CVn binaries
1 % W UMa binaries

FK Comae stars

Classical T Tauris
Weak-lined T Tauris
Magnetic chem-peculiar stars
Be stars

1 ® Hot stars: nonthermal
1 © Hot stars: free-free

Symbiotic stars

| % FIRST stars

Red giants

1 o Brown dwarls

http://www.astro.umd.edu/~white/images/radio_hr_diag_full.htm
link from website of: Stephen White, University of Maryland
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http://www.astro.umd.edu/~white/images/radio_hr_diag_full.htm

Radiation Driven Stellar Winds

Thermal Non-Thermal
Stellar photosphere Stellar wind Shock
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Figure showing stellar winds (De Becker, 2007)

Mass-loss rates of 10" to 10“ Mo yr
Wind velocities of 2000 to 5000 km s
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Thermal & Non-Thermal Emission of WR147
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(Dougherty, 2010; Williams et al, 1997) @ UNIVERRSIT
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The Cygnus OB2 Cluster

Extinction Map of Cygnus X Region

Nearby cluster 1.2 — 1.8 kpc
Young ~2-3 Myr NoOR.
Cluster Mass ~4-10 x 10*Mo [ (57 EEENm e

Large extinction 4-10 mag | WD T

Contains ~120 O type, 2600 i (S-S SONNE
OB type stars ] P

Can be thought of as a young
globular cluster

DDDDDDDDD

BIRMINGHAM

YERAC 2011 Motte et al, 2007 @ UNIVERSITYOF



The e-MERLIN
Cyg OB2

Radio Survey
(COBRaS)

Pl: R. Prinja, UCL

Using the high resolution and sensitivity of
e-MERLIN to produce a census of the cluster.
Studies will be made of:

1) mass-loss from massive stars

2) cluster dynamics

3) binarity and colliding stellar winds

4) ongoing and triggered star formation
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Bow Shocks from Runaway Stars

The Bow Shock Survey (BOSS), soon to
be published, looks at IR, H-alpha and
radio surveys for bowshocks from
runaway stars

WISE IR images of bowshocks from;

alpha Camelopardalis and zeta Ophiuchi
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Bow Shocks from Runaway Stars

VLA observations of the bow SR
shock of BD+43 3654, atype 1§ “/
OA4lf star with a velocity of L Pl s SN,
66.2 £ 9.4 km s, iy ey e
at 1.42 GHz (upper panel) R
and 4.86 GHz (lower panel)

position of star is shown by +

DEC (J2000)

Benaglia et al, 2010
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GMRT Observations
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GMRT observations
at 1.28 and 0.610
GHz of runaway
BD+43 3654 are
currently being
analysed to
determine details of
the bow shock

Picture of sunset at GMRT by lan Stevens
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Any Questions?
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