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Extragalactic Sources in CMB surveys
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RS and DSFG Euclidean number counts

RS predictions from de Zotti et al. (2005) and DSFG predictions from Cai et al. (2013);

Tucci et al. (2011) Béthermin et al. (2012)
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Applied methodology Puglisi et al. (2018)

Frequency [GHz| Sky Region FWHM Detect. flux 90% Compl. # Sources
§ > —40° 45" 0.29 mJy/beam 2.3 mJy 1.8 x 109
§< -1 8.9 1 m.Jy/beam 420 mly 533
. §>0°, |6 > 2.5° 0.2" 50 mJy 200 mJy 2720
LASS 0= 8> 70° 0.2" 20 mJy 30 mJy 16503
AT20G § < 0°, |6 < L5°  10",6", 11" 40 mJy 100 m.Jy /beam 5890
VLA §>—15° 127, 6", 0.7, 0.3, 40 mJy 150
) 41 21 0.9, 1.2 mJy/beam
PACO Ecl. lat.< —G5° 11 40 mJy 200 mJy 104
XPOL-IRAM § > 30° 2877 0.5 Jy 1y 145
30, 44, 32.47, 27.1°, 117,229, 427,692, 1560,934,
PCCS2 70, 100, Tull sky 225, 106, 501,269, 1296,1742,
143, 217 75,81 mly 177,152 mJy  2160,2135
@ 32 polarized sources detected at 97.5 GHz by ALMA —— 97.5 GHz Puglisi et al.
. . 0.4 ~=~ 100 GHz Bonavera et al.
(Galluzzi et al. 2018 (submitted) )
@ compute the fractional polarization distributions 0.3
from all catalogues €0
. . . a
@ Lognormal best-fit = estimate average fractional
polarization 0.1
0.0 )
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Accounting for DSFGs

@ Forecasts for frequency > 160 GHz

5.0
@ so far, contribution from clustering s (2= 8ol
included for TT spectra only , W0
Dy o 108, (George et al., 2015) Las
® Average value of (IT3,,,) from 0 % %
measurements at 143, 217, 353 23
GHz with stacking technique, from 20 " '
Bonavera et al. (2017), i
IT ~ 3+ 3.5% (Trombetti et al. At
(2017) found upper limits on o
Hdusty ) : ; J
; : }

150 200 250 300 350

freq [GHz]
(Bonavera et al., 2017)
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Point-Source ForeCast (PS4C)

PS4C is a python package publickly available!, tutorial and
documentation are also provided
The input to PS4C are the specifics of a given experiment:

e frequency channels
@ sensitivities
@ beam resolutions

@ survey area

| sensitivities = [20.8.14.3,3.3, 4.1 ]

fsky=.2

SO=Experiment( ID='Simons Observatory'.sensitivity= sensitivities, frequency=fregs .nchannels=len(fregs), fwhm=fwhms
units_sensitivity="uKsqrts',units_beam='arcmin', timeobserv=5*u.yr)

fcs0=Forecaster(50, ps4c_dir=dir _ps)
fc50. forecast_pi2scaling(verbose=False, include_steep=False )

fcs00)

Thttps://gitlab.com/giuse.puglisi/PS4C
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o Estimate contribution of undetected sources given a sensitivity intensity flux cut
S < Sewt = 50 det s
cut dN
Cr / dSs?—~
¢ 0 ds
with dN/dS, differential number counts from total intensity measurements

e polarization power spectra: CPP CZT’”” (I12,) see Puglisi et al. (2018)

October 17, 2018
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PS4C on SO LAT, (The Simons Observatory Collaboration et al., 2018)

v[GHz] Sensitivity [uK arcmin] FWHM  f,
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 I 0.4
280 37 0.9 0.4
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PS4C on SO LAT, (The Simons Observatory Collaboration et al., 2018)

v[GHz] Sensitivity [uK arcmin] FWHM  fo,
z( o Y4 (.4 U.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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PS4C on SO LAT

v[GHz] = Sensitivity [pK arcmin] FWHM  fory | 504er [mJy]  Nerspor  NDSFG pol
27 52 7.4 0.4 20 80 .

39 27 5.1 0.4 10 150

93 5.8 2.2/ 0.4 7 270

145 6.3 1.4/ 0.4 10 70 ...

225 15 1 0.4 36 40 8

280 37 0.9 0.4 238 1

see The Simons Observatory Collaboration et al. (2018, Sect.8 )
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QUIJOTE MFI (10-20 GHz ) forecasts

v[GHz] Sensitivity [uK deg] FWHM  fg,
11 30 1° 0.5
13 30 1° 0.5
17 30 1° 0.5
19 30 1° 0.5
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QUIJOTE MFI (10-20 GHz ) forecasts

v[GHz] = Sensitivity [uK deg] FWHM  foo | Siim [Jy] Nee  Nsrepol
11 30 1° 0.5 0.5 508 4

13 30 1° 0.5 0.7 318 2

17 30 1° 0.5 1.2 138

19 30 1° 0.5 15 85
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@ 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

e 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)
Thank youl!
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QUIJOTE MFI (10-20 GHz ) forecasts

v[GHz] Sensitivity [uK deg] FWHM  fg,
11 30 1° 0.5
13 30 1° 0.5
17 30 1° 0.5
19 30 1° 0.5

Giuseppe Puglisi (Stanford)

B-mode forecasts from point sources

October 17, 2018

17 /17



QUIJOTE MFI (10-20 GHz ) forecasts

v[GHz] Sensitivity [uK deg] FWHM = fo | 504et [Jy] Nore  Nsrepol
11 30 1° 0.5 0.5 508 2

13 30 1° 0.5 0.7 318 1

17 30 1° 0.5 1.2 138

19 30 1° 0.5 15 85
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