
KNoWSKNoWS
anan allall --northernnorthern skysky surveysurvey at 20 at 20 GHzGHz

forfor extragalacticextragalactic sourcessources asas CMB CMB foregroundsforegrounds

Simona Righini, INAF-IRA

July29July29thth 20102010
B-POL Conference – IAP, Paris

Ettore Carretti (CSIRO), Simona Righini (INAF-IRA), Mar cella Massardi (INAF-OAPD)



OutlineOutline

•• OverviewOverview on on KNoWSKNoWS projectproject

•• Impact on CMB Impact on CMB experimentsexperiments

•• Status Status 

•• What’What’s s nextnext



Who…Who… KNoWSKNoWS ??

KK--bandband NorthernNorthern WideWide SurveySurvey ::

-- PI: Ettore Carretti PI: Ettore Carretti ((nownow ATNFATNF--CSIRO)CSIRO)

-- INAFINAF--IRA Medicina 32IRA Medicina 32--m m dishdish

-- New 7New 7--feed 18feed 18--26 26 GHzGHz receiverreceiver ((SRTSRT))

Goal:Goal:
SurveySurvey the the wholewhole northernnorthern skysky at 20 at 20 GHzGHz

toto detectdetect sourcessources down down toto 50 mJy50 mJy



WhyWhy do do wewe wantwant to…to… KNoWKNoW (S)(S)??

No wideNo wide --area surveys exist at these high frequencies area surveys exist at these high frequencies 
for the northern hemisphere.for the northern hemisphere.

AnAn allall--skysky surveysurvey at 20 at 20 GHzGHz forfor the the NorthernNorthern hemispherehemisphere willwill
bebe complementarycomplementary toto the the AT20GAT20G surveysurvey carriedcarried out in the out in the 
southernsouthern one one usingusing the ATNFthe ATNF--ATCA: ATCA: 

•• study of extragalactic compact sources as foregroun d  study of extragalactic compact sources as foregroun d  
“noise” signal for CMB observations“noise” signal for CMB observations

•• study of the Astrophysics of extragalactic sources study of the Astrophysics of extragalactic sources 
(search for inverted, GPS, HFP: other INAF(search for inverted, GPS, HFP: other INAF--IRA people involved)IRA people involved)



Radio Sources as extragalactic Radio Sources as extragalactic 
CMB foregroundsCMB foregrounds (*)(*)

• Statistical approach? 
It’s better to know all of them to mask them out of 
your map;

• Reliability of extrapolations?
Radio sources counts and their high-frequency fluxes
extrapolated from lower frequency catalogues
have proven to be inaccurate.

NeedNeed toto surveysurvey the the wholewhole skysky at at highhigh --
freqfreq and and pinpointpinpoint position and position and fluxflux of of 
eacheach contaminatingcontaminating sourcesource

(*) See previous talks by Richard Battye and Carlo Burigana



Impact on CMB experimentsImpact on CMB experiments

The KNoWS survey closely matches the AT20G one, 
both in terms of spatial resolution (~ 1.8 arcmin ) and 
sensitivity (detections down to 50 mJy at 5 sigma). 

Such a catalogue will allow to better estimate the 
residual contamination after the map masking, which 
takes place at a brighter flux limit (e.g. 1.1 Jy if using 
WMAP sources).



ConceivedConceived and and testedtested withwith the the ParkesParkes 6464--m m dishdish byby Ettore Carretti Ettore Carretti 
(S(S--PASS project), PASS project), toto produce produce widewide mapsmaps withwith fast fast OnOn--TheThe--FlyFly scansscans
minimisingminimising atmosphericatmospheric variationsvariations. . 
AzimuthAzimuth scansscans at at constantconstant elevationelevation , , properlyproperly spacedspaced in LST.in LST.

Observing strategyObserving strategy



1818--26 GHz 726 GHz 7--feed receiverfeed receiver
(unique worldwide)(unique worldwide)

TTsyssys (El=45°) = 70 K (at 22 GHz, with (El=45°) = 70 K (at 22 GHz, with t t = 0.1)= 0.1)

GainGain (El=45°) = 0.11 K/Jy (at 22 GHz)(El=45°) = 0.11 K/Jy (at 22 GHz)

HPBWHPBW = 92” (at 22 GHz) = 92” (at 22 GHz) 

Sky distance between beam couplesSky distance between beam couples = 212” = 212” 

14 output channels14 output channels (7 LCP + 7 RCP) with (7 LCP + 7 RCP) with 2 GHz2 GHz--wide IF bandswide IF bands



Pilot Pilot surveysurvey forfor DeclinationDeclination > 73.2° > 73.2° 
waswas performedperformed in total in total intensityintensity, in , in 
latelate winterwinter 2010. 2010. 

Data Data reductionreduction confirmedconfirmed the the 
expectedexpected system system performancesperformances(*)(*)

and and ledled toto the the identificationidentification of of 
~ ~ 100 candidate sources down to 100 candidate sources down to 
100 mJy100 mJy , in agreement with , in agreement with 
DeZotti’sDeZotti’s modelmodel (exceptionally rainy (exceptionally rainy 
weather did not allow a deeper map).weather did not allow a deeper map).

StatusStatus

(*) The multi-feed receiver and the new 
Medicina antenna control system were in 
their commissioning phase.



•• ConfirmationConfirmation and and multimulti--frequencyfrequency followfollow--upup (5, 8.3, 20 (5, 8.3, 20 
GHzGHz, , withwith polarisationpolarisation) of pilot ) of pilot surveysurvey candidatescandidates

•• MappingMapping of of furtherfurther widewide areasareas of the of the skysky, , possiblypossibly the the 
wholewhole northernnorthern skysky, , withinwithin winterwinter 2011 2011 ((~ 35 observing days)~ 35 observing days)

•• NearlyNearly ssimultaneousimultaneous confirmationconfirmation and and multimulti--frequencyfrequency
followfollow--upup (5, 8.3, 20 and (5, 8.3, 20 and maybemaybe 43 43 GHzGHz,, withwith polarisationpolarisation)  )  
of of wholewhole KNoWSKNoWS surveysurvey cataloguecatalogue

What’s nextWhat’s next



Thank youThank you



Pilot survey setupPilot survey setup

Azimuth rangeAzimuth range: 1° : 1° -- 25° 25° 
Scanning speedScanning speed: 15°/m: 15°/m
SamplingSampling intervalinterval: 40 : 40 msms
Beamsize (FWHM)Beamsize (FWHM): 108: 108''''
Samples/beam, single subscanSamples/beam, single subscan: 4.2 : 4.2 
IntegrationIntegration//beambeam, full , full mapmap: 0.672 s : 0.672 s 

Final Final rmsrms : : ~~20 mJy20 mJy

Source extraction software by Marcos Lopez Source extraction software by Marcos Lopez 
CaniegoCaniego: about : about 100 100 candidates > 100 mJycandidates > 100 mJy


