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... KNOWS?

K-band Northern Wide Survey :

- Pl: Ettore Carretti (now ATNF-CSIRO)
- INAF-IRA Medicina 32-m dish
- New 7-feed 18-26 GHz receiver (SRT)

Goal:

Survey the whole northern sky at 20 GHz
to detect sources down to 50 mJy




Why do we want to... KNoW (S)?

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

An all-sky survey at 20 GHz for the Northern hemisphere will
be complementary to the AT20G survey carried out in the
southern one using the ATNF-ATCA:

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

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




Radio Sources as extragalactic
CMB foregrounds ()

o 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.

\ Need to survey the whole sky at high -
freq and pinpoint position and flux of

each contaminating source

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




Impact 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).




Observing strategy

Conceived and tested with the Parkes 64-m dish by Ettore Carretti
(S-PASS project), to produce wide maps with fast On-The-Fly scans
minimising atmospheric variations.

Azimuth scans at constant elevation , properly spaced in LST.




18-26 GHz 7-feed receiver

(unique worldwide)

Tsys (EI=459 = 70 K (at 22 GHz, with t = 0.1)

Gain (ElI=459 = 0.11 K/Jy (at 22 GHz)

HPBW = 92" (at 22 GHz)

Sky distance between beam couples = 212"

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




Status

Pilot survey for Declination > 73.2°
was performed in total intensity, in
late winter 2010.

Data reduction confirmed the
expected system performances®

and led to the identification of

~ 100 candidate sources down to

100 mJy, in agreement with

DeZotti's model (exceptionally rainy
weather did not allow a deeper map).

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




What's next

e Confirmation and multi-frequency follow-up (5, 8.3, 20
GHz, with polarisation) of pilot survey candidates

 Mapping of further wide areas of the sky, possibly the
whole northern sky, within winter 2011 (~ 35 observing days)

- Nearly simultaneous confirmation and multi-frequency
follow-up (5, 8.3, 20 and maybe 43 GHz, with polarisation)
of whole KNoWS survey catalogue




Thank you




Pilot survey setup

Azimuth range: 1° - 25°

Scanning speed: 159m

Sampling interval: 40 ms

Beamsize (FWHM): 108"
Samples/beam, single subscan: 4.2
Integration/beam, full map: 0.672 s

Final rms: ~20 mJy

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




