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Motivation

Since ISOCAM studies, we met a number of extended mid-IR
sources that likely correspond to different physical counterparts.

The intrisic resolution of the mid-IR detectors does not allow to
directly resolve the underlying structure of these objects.

The so called “unbiased confusion” (Dole et al. 2005) is
unavoidable, because distant galaxies are distributed roughly
isotropically and with a high density compared to the beam size of
the instrument.

However, an a priori information at shorter wavelengths can be
used to  infer some statistical properties (like source density or
SED) of sources at longer wavelengths, and thus to beat the
unbiased confusion.



Thanks to the availability of  the Spitzer archive, we have tested 
the suggested approach on deep MIPS 24 µm data

----------------------------------------------------------------------------------

GOODS test field  in the ELAIS N1 region:
 180 square arcminutes centered at 16:09:20 +54:57:00

complementary observations:

IRAC ( SWIRE + GOODS ), in particular at 3.6 µm 

Optical R band imaging (FLS, Fadda et al. 2004) 
 



Reduction of MIPS 24 µm data:

•Each single archival BCD frame has been corrected by computing
a residual median flat field which depends on the scan mirror
position.

•A futher correction is needed to linearize the observed transient
behaviour of each pixel.

•We finally produced background subtracted and flat-fielded
frames that were coadded using the SSC software (mopex).

•We obtained a mosaic with a final pixel scale of 1.2”.



GOODS EN1 mosaic (13’x13’)

Need to remove
the Airy ring of the PSF 
(deconvolution of the 
map with the CLEAN
task)



GOODS EN1 mosaic processed with the CLEAN algorithm



Zoom of 2.2’x1.4’ in the GOODS EN1 map.

In the cleaned map (right panel) sources are point like and
their angular distance is enhanced. 



Source detection:

The preliminary catalog includes 953 5-σ sources  down to a flux
level of 20 µJy (peak fluxes).

20% of these sources are blends.

We used the 3.6 µm source positions to constrain the counterparts
of these confused 24 µm detections.We started from the
homogeneous  SWIRE map, and then moved to the deeper GOODS
observations.

We then performed a psf fitting procedure to get the total flux of each
sub-components.



Examples of blends:
 
IRAC 3.6 µm (left)
&
optical R band (right)

with 24 µm contours
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Source detection:

The preliminary catalog includes 953 5-σ sources  down to a flux 
level of 20 µJy (peak fluxes).

20% of these sources are blends.

We used the 3.6 µm source positions to constrain the counterparts 
of these confused 24 µm detections.We started from the homogeneous  
SWIRE map, and then moved to the deeper GOODS observations.

We then performed a psf fitting procedure to get the total flux of each
sub-components.

The final “deblended” catalog includes 983 5-σ sources  down to a flux 
level of 23 µJy. 

For the few extended sources we apply an aperture photometry.

 



Confusion scale:
the source density explodes at angular distances of the order of 14
arcseconds
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Confusion limit:

Using the classical definition of confusion (30 independent beams per source), we
estimated the confusion limit before and after the cleaning + deblending procedure.
We get values of 77 and 103 µJy , respectively.
More detailed predictions by Dole et al 2004 report values of 56, 71 and 141 µJy 
(based on three different definitions).

In summary, we have obtained
a reduction of the confusion 
noise of  about 30%. 



We have built an unbiased catalog of  MIPS 24 µm sources,
at least at a level of 40 µJy.

In this flux range we do not need to apply any statistical
corrections (e.g. through Monte Carlo simulations).
This is directly confirmed by source counts (see  next slide).

Such a sample is suited to study the photometric properties
of the fainter mid-IR sources contributing to the cosmic
IR background. 



24µm differential counts:
Comparison with Chary et al. 2004 data in the same field 



General 24µm differential counts 
(this work, Chary et al. 2004, Papovich et al. 2004)



Effects of cosmic variance  at the bright end?
Comparison with GALICS predictions

1 sq. degree



Effects of cosmic variance  at the bright end?
Comparison with GALICS predictions

1 sq. degree –50 cones

380 sq.
arcmin -
1 cone



OBSERVED COLOURS: 24µm - 3.6µm



OBSERVED COLOURS: 24µm-optical
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Photometric redshift of pairs
and groups (from SWIRE, M. Rowan-
Robinson):

indications for interaction?
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Conclusions:

•We have described a procedure to build unbiased samples suited to
study the spectro-photometric properties of faint mid-IR sources

•Using higher frequency maps, we have shown that it is possible to
reduce the confusion noise of about 30%

•We found some potential indications that the sources responsible
for confusion might be interacting and actively contributing to the
Cosmic Infrared Background (CIRB)

• We estimate that at a flux level of 40 µJy our 62% of  the CIRB is
resolved into discrete sources


