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Why do a MS3  ?

LOFAR20 needs a Global Sky Model (GSM) for  the northern sky         
(~ 21,000 �o ) in an early phase and which:

— has a proper flux scale

— has validated (initial) source parameters (spectrum, structure, ..)

— is astrometrically correct to better than 0.5”

— interfaces efficiently to calibration & imaging pipeline  (LSM) 

It will create a joint focus for activities related to scheduling, monitoring, 
processing,  calibration & imaging

It will provide realistic requirements for early storage and processing

 Ger de Bruyn, March 2008



§ Definition of MSSS acronym changed from pre-2010 to now:

Million Source Shallow Survey
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MSSS: the first SKA-style survey!
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MSSS-LBA MSSS-HBA

Frequency: 30-75 MHz
                 (8 x 2 MHz bands)
Resolution: ≤100 arcsec
Sensitivity: ≤15 mJy/beam
Area: 20,000 square degrees
Number of Fields: 660
Simultaneous beams: 5

Frequency: 120-160 MHz
                 (8 x 2 MHz bands)
Resolution: ≤120 arcsec
Sensitivity: ≤5 mJy/beam
Area: 20,000 square degrees
Number of Fields: 3616
Simultaneous beams: 6

MSSS surveys the entire northern sky - TWICE - in 45 days

Goals: obtain broadband sky model, shakedown LOFAR operations



§ MSSS covers a huge frequency span by itself, and matches well 
with existing radio surveys like WENSS and NVSS

§ Highly complementary to other current surveys: TGSS and GLEAM
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MSSS in comparison
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MSSS observational status
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MSSS-LBA Observing Status

§ About 80% observed in 2012; currently on hold
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Swinbank



§ MSSS-HBA is now almost 90% complete!
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MSSS-HBA Observing Status
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Swinbank



 Image mosaic
made in Aladin



 Image mosaic
made in Aladin
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Noise variation with sky position

§ Band 0 (120 MHz): 1767 fields
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Equatorial J2000
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Equatorial J2000 Galactic

AnticenterGalactic center
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Noise variation with sky position

§ Band 1 (125 MHz): 1779 fields
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Equatorial J2000 Galactic
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§ Band 4 (143 MHz): 1781 fields
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Equatorial J2000 Galactic
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§ Band 5 (147 MHz): 1776 fields
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Equatorial J2000 Galactic
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Noise variation with sky position

§ Band 6 (151 MHz): 1775 fields
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Equatorial J2000 Galactic
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Noise variation with sky position

§ Band 7 (157 MHz): 1780 fields
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Equatorial J2000 Galactic
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Noise variation with sky position

§ Measured rms noise in 2510 cleaned images
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MSSS early results
(highlights)
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Mosaic using all 16 MHz bandwidth
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MSSS-HBA: Abell 2255
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MSSS-HBA: Abell 2255

§ cf Pizzo & de Bruyn (2009)
WSRT, 150 MHz
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Other well-known sources

§ DA 530
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Landecker+ (1999)
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Other well-known sources

§ 3C31 and NGC 315 in same mosaic
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Clarke



 

N. de Kort, 1980/1981 Stichting Teleac



 

N. de Kort, 1980/1981 Stichting Teleac



 

N. de Kort, 1980/1981 Stichting Teleac
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Not all MSSS sources are known...
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MSSS-HBA: first new source!

§ Extended (~36’) source centered on flat-spectrum radio source 
coincident with one member (z=0.054536) of a galaxy triplet
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MSSS-HBA: first new source!

§ Identified as a GRG associated with the flat-spectrum NVSS source
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linear size
=

1.71 h-1 Mpc
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MSSS-HBA: first new source!

§ Faint flux visible in NVSS postage stamp - brightest emission has a 
steep spectral index between 140 and 1400 MHz (α~-1.2)
but it is not visible in VLSS
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grayscale: NVSS

grayscale: VLSS



 
ASTRON press release, 19 March 2013
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WSRT 1400 MHZ followup

§ After point source subtraction and at MSSS-image resolution (2.5’)
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Spectral index distribution

§ NB, MSSS image not pointsource-subtracted
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MSSS ongoing work
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MSSS Verification Field (MVF)

§ Mosaics formed from 9 LBA fields and 32 HBA fields
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§ LBA 46 mJy/beam, 2’ resolution
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MSSS Verification Field (MVF)
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§ HBA 11 mJy/beam, 2’ resolution - 630 sources detected in all 8 
bands!
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MSSS Verification Field (MVF)
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MVF Mini-catalog

§ Currently focused on producing MVF mini-catalog for public release
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MSSS future plans
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High-resolution imaging

§ Longer baselines are present in the data and are calibrated

§ Higher resolution images of selected sources/fields can be 
produced if compute time available for the imaging
(and should lead to an updated MSSS after the first data release)
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Beam size: 2.2 x 2.4 arcmin

Cranking up the resolution of MSSS

McKean

147 MHz4C +08.43
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Beam size: 49 x 27 arcsec

Cranking up the resolution of MSSS
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RM Synthesis with MSSS data

§ Frequency coverage in HBA allows for shallow polarization search

§ Calibration and imaging needs a bit of work but no show stoppers:

§ ionospheric RM (predictions) can be applied

§ imaging step is a bit awkward for non-MFS use

§ Fields with bright polarization (Fan region and some polarized 
pulsars) have been observed
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FWHM = 1.5 rad m-2max RM = 330 rad m-2
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Ionospheric RM prediction

§ See Sotomayor-Beltran et al (2013)
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Sobey & Wucknitz
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MSSS-HBA polarization

§ Polarized pulsar (PSRJ0218) detected with MSSS image data! 

§ 51% polarized, and with correct RM of -61 rad m2 (ionospheric RM 
correction was applied to the data)
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David Mulcahy
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MSSS plans

§ Release MVF mini-catalog in 2013 (together with publication of 
MSSS overview journal article)

§ Complete MSSS-HBA observations (projected end 2013)

§ Processing & imaging keeps up with observations

§ Selfcal round to follow completion of observations

§ Production of HBA catalog and QC phase

§ Release of HBA catalog projected mid-2014

§ Resume MSSS-LBA observations

§ Ionospheric situation needs additional effort

§ Release of LBA catalog likely late 2014 or after

§ As (computing) time allows, re-processing and imaging to allow 
higher angular resolution / polarization survey products
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http://msss.astron.nl


