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The high Galactic latitude sky at sub-mm and mm frequencies has four main sources of diffuse
emission: the cosmic microwave background (CMB), the Sunyaev-Zel’dovich effect in clusters
of galaxies, the galactic dust and the far infrared background (FIRB) from unresolved point
sources. We have done simulations of these components, showing how it is possible to separate
and recover the input signals, using data from multiband, high resolution survey of 100 deg2

of the sky, which is feasible using a long duration balloon telescope.

1 The model

We have built a model to describe the expected sky brightness at frequencies ν = 143, 217,
353 and 545GHz bands. We generated 10◦ × 10◦ maps, taking into account the experiment
characteristics, using as a baseline the OLIMPO experiment 1. It has a beam of 5arcmin, 19
detectors in the lowest frequency band and 37 in the other 3; we integrated 100h over the
observed area of the sky, centered in galactic coordinates b = 65, l = 155. The model we
have built includes the components that dominate in the considered frequencies bands: cosmic
microwave background, Sunyaev-Zel’dovich effect2, galactic dust (described by the SFD3 model
#8) and Far Infrared Background.

FIRB is due to unresolved point sources: there isn’t a universally accepted model, but the
one made by Lagache et al.4 has the advantage of being simple, with a low number of parameters
and components and to fit the available observations. The model is based on locale template
spectra of starburst and normal galaxies and on the local infrared luminosity function.

The model provides average and standard deviation of the FIRB contribution in the OLIMPO
frequency bands; the maps are obtained assuming a Gaussian random distribution; finally, bright
point sources are randomly distributed on the map5. In order to check the OLIMPO capabilities
in disentanglement among different values of the model parameters, we have modified the original
FIRB model, doubling the luminosity or the number of sources in a given redshift interval.

The total map for each frequency band is obtained summing the maps of each component.
In order to separate the different signals, we used a Wiener filter. Since the spectra of galactic
dust and FIRB are too similar, it is not possible to separate the two components; however, the
results will show the contribution of the dust at low multipoles, while the far infrared background
dominates at small scales.

2 Results

CMB Fig. 1a shows the CMB angular power spectrum used to generate the input maps (solid
line) compared to the recover spectrum (red dots), using a binning of ∆ℓ = 72. Thanks
to OLIMPO’s high resolution, we are able to recover the spectrum up to ℓ & 2000.

SZ effect In order to extract the clusters present in the input and extracted SZ maps, we used
the SExtractor algorithm with a threshold 3 times the estimated standard deviation of the
map. We find ∼ 270 clusters in the input map and ∼ 170 in the extracted one, without
any false detection. Then (see Fig. 1c), we compute the difference of the fluxes for the
clusters found in both maps: data is dispersed as a gaussian distribution centered in zero
and having σ = 7.88µK. Finally (see Fig. 1d), we compare the number of clusters found
per binned flux in both maps (black line, counts on the input map; red line, counts on



the extracted one): binning is twice the previous standard deviation: we recover all the
clusters brighter than ∼ 160µK, while we lose about 50% of the darker ones due to the
lower S/N .

Dust & FIRB The extracted map contains the contribution of galactic dust, FIRB and point
sources: we used SExtractor to remove the latter, then we compute the angular power
spectrum on the input dust and FIRB maps and on the extracted map. Fig. 1b shows the
dust spectrum (cyan line), the FIRB spectrum (black line) and the spectrum obtained on
the extracted map (yellow dots): it is clear the contribution of dust at large scales, while
the FIRB component dominates at high multipoles. We did the same analysis changing
the FIRB model, doubling the number of sources or their luminosities in a given redshift
range. Fig. 1b shows the case of doubling the luminosity in the range ∆z = 4 ÷ 5: the
spectra increased, and thanks to the high S/N we are able to disentangle between the 2
models.
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Figure 1: Results of the simulations. (a) Input CMB spectrum (solid line) and recovered one (red dots). (b) Dust
and FIRB spectra (see text). (c) Difference of the clusters’ fluxes found in both original and extracted SZ maps.

(d) Number of clusters found per binned flux in the input (black line) and extracted (red line) maps

Our simulations show that using the OLIMPO simulated data alone we can recover the CMB
angular power spectrum at high multipoles with high accuracy, find most of the galaxy clusters,
even the darker ones (60% overall) and distinguish among different infrared background models.
Using catalogues available with future experiments will improve our results even more.
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