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Objectives

To detect as many compact sources as possible, with
as fewer false detections as possible, and to estimate
with the lowest possible error a number of paramete rs
(position, flux, spectral index, etc) of the source S, In
order to:

e Clean CMB maps (C |, primeval non-Gaussianity,...)
» Do extragalactic science (catalogs,...)




Filters:

e Matched Filters:

Standard Matched Filter (MF),
Matched multifilter (MMF)

e Wavelets:

Mexican hat wavelet (MHW),
Mexican hat wavelet family (MHWF)
e Other filters

Minimum energy-variance Filters (MEV)
Biparametric scale adaptive Filter (BSAF)






MF related problems:

Estimate of the power spectrum Is  noisy

Strong ringing effects unless  smoothing Is
Introduced

If the Image is not complete (e.g. mask)
missing modes must be guessed

On the sphere, foregrounds are very different
In regions of the sky, requires calculation of
many local power spectra
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2°) The “Mexican Hat Wavelet
Family”
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Amplification due to MHWF
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Criteria for DETECTION:

e bs

 Neyman-Pearson ratio






PARAMETER estimation:

e Position, Flux, Radius
e Errors, Confidence
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Outline:

— Introduction

— Planck Simulations

— Filters:
» The Mexican Hat Wavelet Family
» Matched Filter

— Detection of Point Sources on Simulations

— Conclusions



2. Simulations

— Foregrounds: Planck Reference Sky
e Thermal Dust
e Synchrotron
* Free-Free
o SZ Clusters

— CMB
— Point Sources . de Zottie et al. (2005)
— Instrumental Noise



70 GHz Foregrounds map

We obtain 12 patches that
will be used in the
simulations






The Simulations:

Freq # Sims Im Size FWHM ()  Pix Size ()
30 GHz: 145 128x128 33.0 6.0’
44 GHz. 145 128x128 24.0 6.0
70 GHz: 145 256x256 14.0 3.0
100 GHz: 145 256x256 9.5 3.0
143 GHz: 145 512x512 7.1 1.5
217 GHz:. 145 512x512 2.0 1.5
353 GHz: 145 512x512 2.0 1.5
545 GHz: 145 512x512 2.0 1.5
857 GHz: 145 512x512 5.0 1.5



















5. Conclusions

We have compared the performance of three filters when
dealing with the detection of point sources in CMB
astronomy (MHW1, MHW2, MF).

We have performed 145 simulations (area: half sky) with
the Planck characteristics for the 9 Planck frequencies.

We have found that the MHW?2 and the MF outperform the
MHW1 in several aspects.

The MHW?2 is comparable to the MF in almost every
aspect.

The problematic with the MF in the plane and specially in
the sphere make this result a very important one.



DETECTION of POINT SOURCES
on WMAP 3rd year data

M. Lopez-Caniego, J. Gonzalez-Nuevo,
D. Herranz, M.Massardi,

J. L. Sanz, G. de Zotti,

L. Toffolatti and F. Argueso (2006)
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The 5GHz CATALOG

 4.85 GHz GB6 and PMN surveys

e S,,,=0.5Jy 3000 sources

e Cut|b|>5 deg

« Eliminate any source in 2q, of brightest sources

NON-BLIND METHOD:

Apply MHW?2 to WMAP data in the positions of the
previous sources OUR FINAL CATALOG contains:

- 1552 sources 2s that appear at least in one channel,

379 sources at least 5s In one channel and 2s In the
others

- 35 WMAP sources with flux <500mJy are missed.:
26 are variable, 4 do not appear in 5GHz catalog,
5 are not observed at 23 GHz (9 spurious sources???)






Bayesian correction to the Flux

 Number counts: — >

. Eddington bias
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