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Extragalactic Sources in CMB surveys
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from Planck Catalogue PCCS2 Planck Collaboration (2015)
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RS and DSFG Euclidean number counts
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RS predictions from de Zotti et al. (2005) and
Tucci et al. (2011)
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DSFG predictions from Cai et al. (2013);
Béthermin et al. (2012)

(Cai et al., 2013)
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Applied methodology Puglisi et al. (2018)

Giuseppe Puglisi (Stanford) B-mode forecasts from point sources October 17, 2018 4 / 17

32 polarized sources detected at 97.5 GHz by ALMA
(Galluzzi et al. 2018 (submitted) )

compute the fractional polarization distributions
from all catalogues

Lognormal best-fit ⇒ estimate average fractional
polarization
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Accounting for DSFGs
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Forecasts for frequency > 160 GHz

so far, contribution from clustering
included for TT spectra only ,
D` ∝ `0.8, (George et al., 2015)

Average value of 〈Π2
dusty〉 from

measurements at 143, 217, 353
GHz with stacking technique, from
Bonavera et al. (2017),
Π ∼ 3÷ 3.5% (Trombetti et al.
(2017) found upper limits on
Πdusty )

(Bonavera et al., 2017)



Point-Source ForeCast (PS4C)

1https://gitlab.com/giuse.puglisi/PS4C
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PS4C is a python package publickly available1, tutorial and
documentation are also provided
The input to PS4C are the specifics of a given experiment:

frequency channels
sensitivities
beam resolutions
survey area
observation time



Estimate contribution of undetected sources given a sensitivity intensity flux cut
S < Scut = 5σdet

CTT,ν` ∝
∫ Scut

0
dSS2dNν

dS

with dN/dS, differential number counts from total intensity measurements
polarization power spectra: CBB` ∝ CTT,νb` 〈Π2

νb
〉 see Puglisi et al. (2018)

Giuseppe Puglisi (Stanford) B-mode forecasts from point sources October 17, 2018 8 / 17



PS4C on SO LAT, (The Simons Observatory Collaboration et al., 2018)

ν[GHz] Sensitivity [µK arcmin] FWHM fsky
27 52 7.4′ 0.4
39 27 5.1′ 0.4
93 5.8 2.2′ 0.4
145 6.3 1.4′ 0.4
225 15 1′ 0.4
280 37 0.9′ 0.4
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RS
DSFG



PS4C on SO LAT
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ν[GHz] Sensitivity [µK arcmin] FWHM fsky
27 52 7.4′ 0.4
39 27 5.1′ 0.4
93 5.8 2.2′ 0.4
145 6.3 1.4′ 0.4
225 15 1′ 0.4
280 37 0.9′ 0.4

5σdet [mJy] NERS,pol NDSFGpol

20 80 ...
10 150 ...
7 270 ...
10 70 ...
36 40 8
238 ... 1

see The Simons Observatory Collaboration et al. (2018, Sect.8 )
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QUIJOTE MFI (10-20 GHz ) forecasts
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ν[GHz] Sensitivity [µK deg] FWHM fsky
11 30 1◦ 0.5
13 30 1◦ 0.5
17 30 1◦ 0.5
19 30 1◦ 0.5



QUIJOTE MFI (10-20 GHz ) forecasts
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ν[GHz] Sensitivity [µK deg] FWHM fsky
11 30 1◦ 0.5
13 30 1◦ 0.5
17 30 1◦ 0.5
19 30 1◦ 0.5

Slim [Jy] Nsrc Nsrc,pol

0.5 508 4
0.7 318 2
1.2 138 ...
1.5 85 ...



Summary

We combined state-of-the-art observations of polarized extra-galactic radio sources from
1.4 to 353 GHz
We developed a forecast package PS4C that can be easily applied for future and
forthcoming CMB experiments from ground and space
Undetected polarized point sources can contaminate CMB small angular scales in EE
and BB power spectrum
Future CMB experiments will detect an increasing number of polarized radio sources (up
to ∼ 200) at high-radio frequencies (from 20 to 220 GHz)
Dusty sources heve been recently included in this analysis (they are expected to dominate
above 150 GHz)
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Thank you!



Backup
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QUIJOTE MFI (10-20 GHz ) forecasts
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ν[GHz] Sensitivity [µK deg] FWHM fsky
11 30 1◦ 0.5
13 30 1◦ 0.5
17 30 1◦ 0.5
19 30 1◦ 0.5



QUIJOTE MFI (10-20 GHz ) forecasts
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ν[GHz] Sensitivity [µK deg] FWHM fsky
11 30 1◦ 0.5
13 30 1◦ 0.5
17 30 1◦ 0.5
19 30 1◦ 0.5

5σdet [Jy] Nsrc Nsrc,pol

0.5 508 2
0.7 318 1
1.2 138 ...
1.5 85 ...
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