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MERLIN

Multi-Element Radio Linked Interferometer Network

Upgrade includes:Optical Fibre network,
new receivers, analogue and digital
electronics and a new correlator at JBO.
Array of seven antennas across UK.
Maximum baseline of 217km for VLBI.
Observing Bands: 1.3-1.8 GHz, 4-8GHz,
22-24 GHz.

Resolution: 10 to 150 mas

Bandwidth: 4 GHz

Sensitivity ~ 1uJdy

Some antenna used in EVN.




¢ MERLIN LEGACY PROJECTS

Astrophysics of Galaxy Transformatlon and Evolutlon (AGATE)
“The e-MERLIN CYG OB2 Radio Survey: Massive and Young stars in the——

-G aIaXy

e-MERLIN Galaxy Evolution Survey (eI\/IERGE)

e-MERLIN Pulsar Interferometry Project (e-Pl)

Feedback Processes in Massive Star Formation

Gravitational Lensing and galaxy evolution with e-MERLIN

Legacy e-MERLIN Multi-Band Imaging of Nearby Galaxies (LeMMINGS)
Luminous Infra-red Galaxy Inventory (LIRGI)

Morphology and Time Evolution of Thermal Jets Associated with Low Mass
Young Stars

Planet Earth Building Blocks - a Legacy e-MERLIN Survey (PEBBLES)

Resolving Key Questions in Extragalactic Jet Physics
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Cygnus OBZ Radro Survey (COBRaS)

Awarded 300 hrs observrng time wrth e- I\/IERLIN 252 hrs for C band (5 .
GHz), 42 hrs for L-band (1.6 GHz). , | | |

'Over 30 |nternat|onal astronomers |nvolved in survey
.‘Survey the Iargest OB assocratron |n the northern hemrsphere

Offers comparrsons to other massrve cIusters young gIobuIar cIusters and* e
super star clusters | o , S | |

| Investrgate many astrophysrcal problems
'Mass loss and evqutron of massive stars - e
. _The formatron dynamrcs and content of massrve OB assocratrons

_ '* ’_The frequency of massrve brnarres and the |ncrdence of non- thermal
‘ radratron S ek @
. S =

'~e-n,, g o 4



~ e-MERLIN and the COBRasS Legacy Project -
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Cygnus OBZ Assomaﬂon

' fKnodIseder (2000) conducted a 2MASS survey on Cyg OBZ and suggested the re- !

ﬂcIaSSIflcatlon from an OB aSSOC|at|on to a young globular cluster due to |ts 5|ze mass and- s
-den5|ty : -

Cvo OBZ Prooertles

jfTotaI steIIar mass (4 10) X 104 I\/IO_ '

OB star members: 2600 + 400
O star members: f - 120 +20

8 - Members earlier F3V: 8600 + 1300
= - .“Diameter: . = ~---~2° (~60 pei s
g Distance: . ~17kpC g
Extlnctlon Av = 5m to 20”‘»— i
Core Prooertles ag
Core Radlus g r 29' + 5 (14 + 2 pc)‘
20.55 = il
- A J2000 -i Central mass denS|ty 40 150 M_ pc |
s FrdenodIS_eder (2000) | n | 7' | Centre (32000) = 2_0“33"1105 -
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Radro Observatrons of I\/lasswe Stars

| Therm'al B‘remsstrahlung' ('braking radiation')"
Stellar wrnds from massive stars are hot enough to |on|ze the

materlal wrthrn them producrng a pIasma

| ~lons |nteract wrth one another ‘which produces emrssron Wthh
- can be detected at rad|o wavelengths 3 —

' _Spectral |ndex for thermal radratron or O 6 (smooth wrnds)

S )

Non Thermal Radlo Em|SS|on

The stellar winds from massive binaries collrde to produce ai
shock on erther side of the contact dlscontrnurty o/

At each shock the Fermi mechanlsm accelerates a fractron
of the eIectrons to reIatrvrstrc speeds - - -

These relativistic electrons splral in the magnetlc freld and

emrtsynchrotron radiation. =~ = B e . .

Spectral |ndex for non- thermal radratlon or = 0'5to 1 0

(3) Synchrotron emissio
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Masswe Blnarles |n Star Clusters

' Non thermal emrssron is a key |nd|cator for blnarrty

COBRaS WI|| take advantage of e-MERLIN's Wrde bandwrdth to observe a range of frequencres _
to determrne the spectral index a of non-thermal radratron ‘ '

"Help determine the frequency of intermediate perrod brnarles (1 to 100 years) in massrve star |
-_rclusters WhICh are thought to be very common Sl I :

At present the blnary fractron IS very uncertaln Wlth estlmates more than 40% for Wolf- Rayet 2%
stars (Leltherer et aI 1997) up to 50% of detected O stars (Benaglra et al. 2001) i il

._.
N

" Not aII of t_he_ synchrotron.emrssron is .

- detected as some is absorbed by the PR »
free-free absorption in the stellar winds. i =
- : o - = : .- g 04 § P~o—0-Cf ¥
- Thus depending on the iNClination 10 the | ———— YR TERTINY
observer and eccentrlcrty of the binary, |JEE 12 |
the non-thermal emission canbe EE& 3
variable. LA e - M
i : 1.0 E
: ‘ o ERE £
- This varrabrlrty IS strlctly dependent on  ERE o
[the orbits of both starsl EAEACE . o4 007
. . . -02 00 02 04 06 08 10 1.2 -02 00 02 04 06 08 10 1.2

orbital phase orbital phase

-~ Blomme et al. 2010
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Clumnlng in the Wlnds of I\/Iasswe Stars

, ,Serlous dlscrepanC|es between theoretlcal and observatlonal mass Iosses of massrve :
stars, sometimes by up to a magnltude ' . »

Observational eV|dence suggest the presence of clumplng In steIIar wmds PV _
_discrepancy, Chandra X-ray spectroscopy, electron scattering wmgs of WR emrssron
‘lines (Crowther 2007; PuIs et al. 2008) Si IV )\)\1400 resonance line doublet ratlos
(Prinja & Massa 2010).

. Theoretlcal models predlct clumplng in stellar wrnds due to the |nstab|I|t|es arrsrng |
from the radiation line- drrvmg mechanism of stellar winds from massive stars. *

, Many |nd|cators are sensrtlve to clumplng because they depend on densrty squared
| processes ‘such as the Ha line, |nfra red, m|II|metre and radlo contlnuum

, Flgure frem
2 Blomﬁfe 2011
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Clumnlng in the Wlnds of I\/Iasswe Stars

Observmg dlfferent reglons of the wind, can determlne whether a clumplng gradlent ¥

exists. E
W|II need to comblne our radlo survey W|th multi- Wavelength studles to complete the

-plcture

infrared

Fl UX/FI uxsmoolh model

Figure from
100 um 1 mm Blomme 2011

wavelength

9 » D0 PR -

S, =224 x 101
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| The Cyc OBZ Super Catalo ue B!

- -Every survey needs a prellmlnary catalogue to see what we know IS already there Then we
~ can add to this if we discover anything new. . . - -4 .
'.Usmg the Virtual Observatory (VO) database created a super catalogue of stars within the .

| Cyg OBZ region.

10 .-30|| : v i
— - i & 5 T e v x S e
4 12.69° M 30 . e L S5l Y Y - e “ Ve L 3167w ros
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100754 stars |n a fleld of 3. 46 degrees
. squared :

-1l -0 00 05 1o 1% 20 25 20 25 40 45 S0
|-k._all [ mag

; 2463 stars in a fleld of ~ 0 5 degree squared (W|th" :
- some outliers) . |

Red = All stars (with J,H, and K magn"';f_,f;’f e
BIue = Known OB stars '
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__ Colour I\/Ia nltude Dia ramsofC' OBZ _

g CMD on the Massive star contents of - 5 P
~ Cygnus OB2 (Comeron etal. 2002) . Super Catalogue CI\/ID

- CMD of the Cyg OB2 Association

0.4 0.5 0.6
H-F_all f mag

o Red Al stars (W|thJ H and Kmagnltudes) |
- Blue = Known OB stars
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Commissioning Data: ' | - ST . e el
We have 3 pointings, deS|gned to test mosiacing. - . S e
In total we have ~ 2 days worth of observations, full stokes 128MHz bandW|dth in four IF's.

OFFZ00mM ENTER ELC DISFLAY AMFLITUDE FLAG FIXEL EXIT I

OFFTRAMS EWTER TRC DISFLAY FPHASE FLAG=COMFIRM

OFFCOLOR EHTER AMF FIRRANGE | DISFLAY RMS T TFLAG ARER

TYFIDDLE ENTER FPHS PIXRAMGE | DISPLAY RMSAHMEARH JELAG TIME FANGE

TYTRANSF EHTER RMS PIXRAHGE | DISPLAY YECT EHS FLAG CHAHHEL -TIT

TYPSEUDO ENTER R-sM FPIXRAMGE | DISFPLAY YRMSAMAMVG FLAG A TIME

Do WEDGE 7 |EHTER SMOOTH TIME DISPLAY AMP A DIFF | FLAG CHAMMHEL

LOAD LOG ENMTER SCAM TIME DISFLAY AMPL BIFF =7 o S, S L R T

LIST FLAGS | EMTER EASELIME DISPLAY PHASE DIFF | CEIP - THTERACTINV

UHDO FLAGS | ENTER STOKES FLAG DISFLAY STOKES LL CLIF EY FORM

REDO FLAGS | SWITCH SOURCE FLAG |OFF WIMDOW + LOAD

LIST EASLS | SWITCH EASLIN FLAG | SET WIMDOW + LOAD

SET REASOM | SWITCH ALL-IF FLAG | LOAD LAST EASELTHE -

D0 LAEEL 2 LOAD HEXT EASELIHE}——— - - - - = 4 B e
LOAD

AMPLTUDE {3 .098-1 .82 > EL 1<B2-85~-81> AVG 2 ELC 1 1 TRC 1824 5833 ALL-SOURCE EL=82-85 OHE-IF SCAH 24 SHOW RR STOKES. FLAG HOLL
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