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MSSS-HBA Observing Status \\\\\\ AST(RON

* MSSS-HBA started in February, and is almost 95% complete!

’ \ 2 R R 10
2 aes ! LD . .
OF 23 22K 2Th 20h 1O Y8R T7h 16h T5R T4R T3h 12h 1R TOh OR BR 7h ~Bh 5h 2R 3h 2hTh oh

Data recorded & processed (92.9%) Needs to be (re-)—

Swinbank

George Heald / LSM / 27-11-2013



MEDIANALLSKY

[ 263.8; x 180, H




Dec (J2000)

MSSS Catalog

* Finalized catalog creation steps during recent source finder

meeting in Nice
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MSSS Catalog

N
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= Catalog to have 48 columns for pt sources; 144 for extended

SOources

ID
RA

DEC
e RA

e DEC

SFFLAGnnn

Sintnnn

e Sintnnn

Source ID, formed as Jhhmmss+ddmmss us-
ing the IAU convention.

Source J2000 Right Ascension, in decimal de-
grees.

Source J2000 Declination, in decimal degrees.
Error on source J2000 Right Ascension, in
seconds of time.

Error on source J2000 Declination, in arcsec-
onds.

Flag indicating that the source was only iden-
tified in one of the two source finders. (0
means it was detected in both; 1 means it was
detected only in PyBDSM; 2 means only in
PYSE.)

Source (integrated? peak? both? TBD de-
pending on SF results/comparison) flux at
nnn MHz, in Jy.

Error on source flux at nnn MHz, in Jy.
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Spknnn
e_Spknnn
SLBA

e.SLBA
SHBA

e_SHBA

SPIX

e SPIX

SCURV
e.SCURV
SPFLAG(L/H?)

Peak

error

LBA flux density (from combined map).
Effective frequency is nnn MHz.

Error on LBA flux density.

HBA flux density (from combined map).
Effective frequency is nnn MHz.

Error on HBA flux density.

Spectral index, A, in Equation 3.

Error on spectral index.

Spectral curvature, A, in Equation 3.

Error on spectral curvature.

Number of bands detected / indication of how
the spectral index was calculated (incl how
many fit terms).

A set of parameters that are only included for the extended

source catalogue:

MAJAXnnn
MINAXnnn
PAnnn

e MAJAXnnn
e MINAXnnn
e PAnnn

Major axis of fitted ellipse at nnn MHz.
Minor axis of fitted ellipse at nnn MHz.
Position angle of fitted ellipse at nnn MHz, in
degrees.

Error on major axis.

Error on minor axis.

Error on position angle.

ASTRON



MSSS Catalog & ASTRON

* Basic strategy combines the strengths of PyBDSM and PySE
= Script developed by Rene Breton
* For MVF, there are 861 unique sources
(extrapolation suggests 100,000+ sources in final catalog)
= MVF catalog text file is 1.3 MB, final one might be ~250 MB

* VOTable (xml format) approx. 2.5 times larger

0 0 0 4. ssh

ID RA e RA DEC e DEC Sint031 e_Sint031 Spk031 e_Spk031 MAJAX031 e MAJAX031 MINAXO31 e MINAXO31 PAO31 e PAO31 SFFLAGO31 Sint037 e Sint037 Spk037 e Spk037 MAJAX037 e MAJAXO37 MINAXO37 e MINAXO37 P
AO37 e_PA037 SFFLAGO37 Sint043 e_Sint843 Spke43 e Spk843 MAJAXG43 e MAJAXG43 MINAXG43 e MINAXO43 PAG43 e_PAG43 SFFLAGB43 Sint049 e Sint849 Spk49 e Spk849 MAJAXG49 e MAJAXG49 MINAXG49 e MINAXO49
PAG49 e_PA049 SFFLAGB49 Sint054 e Sint854 Spko54 e Spk054 MAJAX054 e MAJAXO54 MINAXO54 e MINAXO54 PAG54 e PA054 SFFLAGO54 Sint060 e_Sint060 Spko60 e Spk060 MAJAXO60 e MAJAXO60 MINAXO6O e MINAXO
60 PAG6O e_PAO6O SFFLAGO6O Sint066 e Sint066 Spko66 e SpkO66 MAJAXO66 e MAJAXO66 MINAXO66 e MINAXO66 PAO66 e PAG66 SFFLAGO66 Sint874 e_Sint@74 Spk074 e_Spk074 MAJAXO74 e MAJAXO74 MINAXO74 e MINA
X074 PAG74 e_PAO74 SFFLAGO74 Sint120 e Sint120 Spk120 e Spk120 MAJAX120 e MAJAX120 MINAX120 e MINAX120 PA120 e PA120 SFFLAG120 Sintl25 e Sint125 Spk125 e Spk125 MAJAX125 e MAJAX125 MINAX125 e MI
NAX125 PA125 e PA125 SFFLAG125 Sint129 e_Sint129 Spk129 e Spk129 MAJAX129 e MAJAX129 MINAX129 e MINAX129 PA129 e PA129 SFFLAG129 Sint135 e Sint135 Spkl135 e Spk135 MAJAX135 e MAJAX135 MINAX135 e_
MINAX135 PA135 e_PA135 SFFLAG135 Sint143 e Sint143 Spkl43 e_Spkl43 MAJAX143 e MAJAX143 MINAX143 e MINAX143 PA143 e_PA143 SFFLAG143 Sint147 e _Sint147 Spkl47 e_Spkl47 MAJAX147 e MAJAX147 MINAX147
e_MINAX147 PA147 e PA147 SFFLAG147 Sintl151 e_Sint151 Spk151 e Spk151 MAJAX151 e MAJAX151 MINAX151 e MINAX151 PA151 e PA151 SFFLAG151 Sint157 e_Sint157 Spk157 e Spk157 MAJAX157 e MAJAX157 MINAX15
7 e MINAX157 PA157 e PA157 SFFLAG157
J135441+724026 208.674865329 0.000505080476447 72.6741112971 0.000516108062675 -- -- == == == == == == == == 3 =e ce ce se me me ome ome ome 2e 3 ce me me me me me me meome ee 3 e e e e e e -
= e= e= 2= 3 ec co co oo eo eo oo ee oo ee F e ee ce e eo oo oo oo oo oo F oo oo oo oo e ee e oo oo 22 3 oo oo oo oo ee e- .- .- .- -- 3 0.602090992153 0.0594218681432 0.388725866755 0.03922
1491159 0.0436494586354 0.00461007593945 0.0396797230698 0.0038247177807 109.851322184 27.3284598204 0 0.535801042629 0.0560522092232 0.377659868521 0.0360095283945 0.0433592385257 0.00442900238
604 0.0365893977993 0.0032565903244 6.57149768701 9.97156986993 0 0.510489381761 0.054222453127 0.343035568865 0.035323845989 0.0442631764532 0.00490044989087 0.0375956420251 0.00360082457605 14
2.470731546 11.7213974104 © 0.395925498201 0.0488831930803 0.318993867067 0.0302164087034 0.0391308373175 0.00390184875244 0.0354684080719 0.00319033368258 102.57230058 23.7265242517 0 0.3920982
88276 0.0454942802905 0.334309464167 0.0276441092813 0.0375238792966 0.0032003538798 0.0349518281227 0.0028021064921 13.9083557154 37.038386358 0 0.383677078742 0.0406451542977 0.286613151654 0.
0257228677926 0.0399594372894 0.00371961302893 0.0374610196224 0.00324151162812 115.889573456 37.8638812566 © 0.348588750039 0.0406236083368 0.288184940336 0.0249317690044 0.0376623893287 0.0033
321999232 0.0359144836857 0.00303813938349 171.104107682 61.3677519123 0 0.354458306393 0.0387264031925 0.311606440099 0.0233024103177 0.0366751939044 0.00283819028863 0.0346830376328 0.00250630
451535 104.151510756 35.7118956474 ©
J135627+730248 209.115399788 0.000689184080612 73.0468352082 0.000708132707671 -- -- -- -= == == == == == == 3 ec oo eo oo eo o- en o- ee oo 3 e es es ee ee ee ee es ee =e 3 e ee e ee e e -
® == = 2= 3 ec ev cc 2o o 2o o 2o o 22 F eo eo oo oo e oo e oo o 22 F eo eo eo oo oo oo eo oo oo 2o F oo oo ee oe -- .- -- .- -- -- 3 0.323085978205 0.0602908697761 ©.258849545207 0.03697
76179201 0.0431974374423 0.00707861146855 0.0323141953804 0.00402429013519 107.907242321 7.49634128833 0 0.286657695854 0.0562739139793 0.24379900402 0.0340899410135 0.0398149462761 0.0060593161
2693 0.0330273548423 0.00424307994048 52.8839065148 18.8665541439 0 0.345087963473 0.0530193028521 0.236047751514 0.0343669220391 0.0437694136204 0.00684569852436 0.0373549043178 0.0050626447848
3 142.864405942 24.5029465012 0 0.311037017252 0.0476972938234 0.229138074358 0.0300741212759 0.044684850111 0.00664280994993 0.0339732525764 0.00393678021204 125.517837057 6.79230964858 0 0.240
033861081 0.0459044612228 0.247011386984 0.0261439860444 0.0355440936686 0.00408179632207 0.0305758177125 0.00298262068122 153.737935565 14.91235139 0 0.259164520021 0.041466558318 0.21568623276
4 0.025385067807 0.0379763616325 0.00464509111016 0.0353856955378 0.00400735399542 94.7439700168 51.0538363544 0 0.219424245005 0.0403844090936 0.187873828876 0.0244438015032 0.0389471286814 0.0
054650602992 0.0335375183873 0.00404585676095 147.713250316 22.6401291881 0 0.214590639513 0.0389949696312 0.197828850137 0.0229149230523 0.0392901311507 0.00515145890411 0.0308761194906 0.00315
963852918 110.169489496 6.16494855535 0
J135708+732222 209.284150337 0.00151418438559 73.3729281254 0.0017237022594 -- -- -- -- -- -- -- --
» o= 2= 3 ec eo eo oo oo 2o 2o oo ee 2o F eo o o eo e oo oo oo oo 22 F oo oo oo eo oo o eo eo oo 2o 3 e oo oo oo oo e- -- .- .- -- 3 0.191344463114 0.0591343955191 6.141141707679 0.03728860
10096 0.0444761423204 0.0132797969521 0.0340985871274 0.00797100485227 123.706416725 30.3193822707 0 0.25104138418 0.0501186804876 0.130297616369 0.0345777801552 0.0595603349603 0.0188879267278
0.0361868616314 0.00803601376656 143.549877291 13.4631386474 0 0.141133409806 0.053482330103 0.103682979431 0.0333076607856 0.0489291260635 0.0196806469852 0.0311221147006 0.00823583917244 169.4
38815957 21.0874010461 0 0.232919685005 0.0429216861544 0.120733533391 0.0294265783443 0.0625356717041 0.0188736425743 0.0345095662119 0.00679264205259 121.89808591 7.89037275243 0 0.31388432099
4 0.0414981557488 0.182448209198 0.0277956455433 0.0548949524831 0.00995127202407 0.0350585321769 0.00448877117123 115.175346473 2.38463993164 0 0.180735485502 0.0384835176519 0.104567632511 0.0
261355804512 0.0483775555511 0.0129675246619 0.0399671794652 0.00931442398305 176.271922371 45.3227738173 0 0.205217701201 0.0375995766045 0.127132458006 0.0246794128902 0.0536006411097 0.012542
3836622 0.033688703348 0.00542543016713 126.128856975 6.45164843941 0 0.365190040855 0.030645993289 0.127091090311 0.0233699245084 0.0723978572954 0.0152476187066 0.0443989852388 0.0071282925071
2 119.406814786 5.74277579131 ©
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MVF paper

* Final preparation work now in progress, expect draft very soon
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The LOFAR Multifrequency Snapshot Sky Survey (MSSS)
l. Survey description and first results
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Preprint online version: November 8, 2013

ABSTRACT

We present the Multifrequency Snapshot Sky Survey (MSSS), the first northern-sky LOFAR imaging survey. In this introductory
paper, we first describe in detail the motivation and design of the survey. Compared to previous radio surveys, MSSS is exceptional
due to its intrinsic multifrequency nature providing information about the spectral properties of the detected sources over more than
two octaves (from 30 to 160 MHz). Two of the sixteen frequency bands included in the survey exactly overlap the frequency coverage
of large-area Very Large Array (VLA) and Giant Metrewave Radio Telescope (GMRT) surveys at 74 MHz and 151 MHz respectively.
The survey performance is illustrated within the “MSSS Verification Field" (MVF), a region of 100 square degrees centered at
(@, 8)20m = (15", 69°). The MSSS results from the MVF are compared with previous radio survey catalogs. We show that the fluxes
and positions of the detected sources are good to nn% and nn arcsec respectively. Images and catalogs for the full survey will be
released to a public web server. We outline the plans for the ongoing production of the final survey products, and the ultimate public

release of images and source catalogs.

Key words. Surveys — Radio continuum: general

1. Background

All-sky continuum surveys are a key application of radio tele-
scopes. They provide the only unbiased view of galaxies in the
Universe, enable searches for rare sources, and provide a path-
way for the discovery of new phenomena. Such surveys have
been performed with existing radio telescopes at a number of
frequencies. Give list of relevant surveys here.

A key application of all-sky radio surveys is the comparison
of source properties at the wide range of frequencies at which
they are detected. This gives direct information about their phys-
ical properties.

To date, no wide-area radio surveys have been performed
with large fractional bandwidth (i.e., 2:1 or more). This situa-
tion is bound to change in the era of the Square Kilometre Array
(SKA; Carilli & Rawlings 2004). The SKA and its pathfinder
and precursor projects plan wide-area surveys of radio contin-
uum sources, with large fractional bandwidth. This opens the
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formed with LOFAR that has been driven forward as a telescope
commissioning project and that is intended to enable straightfor-
ward processing of later observations.

2. Context and survey design

Imaging applications with the LOFAR telescope will require au-
tomated processing. The calibration step in particular needs to
be largely unattended, with a major implication that a priori sky
models are required at arbitrary locations on the sky. A number
of northern sky radio surveys are available in the literature, but
do not cover the proper frequency range at the resolution needed
to reliably initiate calibration routines. Moreover, a coherent
commissioning project was required to focus development activ-
ities and produce a generic automated processing pipeline, while
simultaneously exercising the end-to-end telescope operations.
These goals led to the initiation of the “Multifrequency Snapshot
Sky Survey” (MSSS)'.



