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A PSM wish list

A multi-component model

* Perfect representation of the real sky ?

— For each component, provide IQU(v, p) at any frequency v and for any
point p on the sky

— Provide values parameters of interest (e.g. cosmological parameters,
statistical properties, etc.)

— Be compatible with all observations

e A tool for simulating sky emission and its observations
— Statistically representative
— Parametric
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MULTIFREQUENCY OBSERVATIONS

70 GHz

> Apply component separation Gpovssiieey

4

Interpret the observations [€—

4

Cosmological framework: Hy, Qp,, Qg, N, -..;

PLANCK SKY MODEL

Free—Free at 23 GHz Synchrotron at 23 GHz

20.0 Mly/sr 20.0 Miy/sr

Power spectra, emission laws, number counts

Thermal Dust at 550 GHz

600 MKy

4

Make simulations [-=======~
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Comparison: model
validation and/or
data interpretation
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Develop component separation methods and test them
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Components

 Check PSM paper for details
— Delabrouille et al., A&A, in press, arXiv:1207.3675

e Specific changes for FFP6:
— Template emission for galactic dust at 100 microns obtained
by scaling a de-sourced, filtered version of the Planck 857

GHz channel (from a previous internal release)

— CIB emission
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Components in FFP6 simulations

RMS over 80% of sky
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Thermal dust at 857 GHz

FROM SFD model Planck map

0.40 m— e 2.5 Mly/sr 0.24 — o 2.5
(0.0, 80.0} Galactic (0.0, 90.0} Galactic
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Thermal dust at 857 GHz

FROM SFD model Planck map FFP6

0.40 m— e 2.5 Mly/sr 0.24 m— —— 2.5 0.40 m— e 2.5 Mly/sr
(0.0, 0.0} Galactic (0.0, 0.0} Galactic (0.0, 0.0} Galactic
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Thermal dust at 857 GHz

364 MJy‘/sr 21
(170.0, —30.0) Galactic (170.0, ~30.0) Galactic

419

Gaussian small scale fluctuations added

to 9’ SFD map...
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Thermal dust at 857 GHz

FROM SFD model Planck map

R
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CIB: Cosmological framework

* Standard cosmology (h, Q. , Q,, A, A, n, T, 1, ...)

* CAMB and CLASS interfaced to compute CMB C, and
matter P,(z)

 The cosmological model is used consistently for
modeling CMB, cluster counts, velocity flows, shells of
density contrast used for the CIB)
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Shells of density contrast
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CIB galaxies

Spectral Emission

Distribution

Shells are populated with galaxies on the '
basis of number counts.
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I(1+1)c1/(2 pi) [uK_CMB~2]

Power spectra from this CIB
model are close to measured
Planck CIB spectra, but not
exactly consistent...

m Plonck doto
Pl o= == PSM - Bond integ

1072 . ..
10 100

- Spectra re-adjusted to match
] Planck PEP C, measurements
1000 10000 +
decorrelation added artificially
between lowest and highest
frequencies
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I(14+1)e/(2 pi) [(MJy/sr)?]

CIB spectra
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FIRB 217 GHz, 1 deg. resolution

FIRB 857 GHz, 1 deg. resolution

0.035 e—— (.042 MIy/sr

0.59 e coeessssss 0.85 MJy/sr
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PSM outputs

» [ ancillary

» [ ] components
» [ ] cosmo

» [ ] observations
» [ psminfo

» (] skyinbands

¥ [] cosmo
v camb
= camb_lensedCls.txt
- camb_lensedtotCls.txt

| camb_params.ini
- camb_scalCls.txt

- camb_tensCls.txt

- camb_totCls.txt

- camb_Z_0_matterpower.txt

= camb_Z_0_transfer_out.txt
. camb.ini

» (@ class

» [ standard

The cosmological
background

¥ [ components The parametric
> & cmb model for all
» || freefree
> Gl ps components
| sky_model.sav
» [ spindust
» (] synchrotron
» [ thermaldust l

¥ ] synchrotron
v figures

synchrotron_polar_fraction_map.ps
synchrotron_Q_map_GC.ps
synchrotron_Q_map.ps
synchrotron_T_map_equalised.ps
synchrotron_T_map_GC.ps
synchrotron_T_map.ps
synchrotron_T_specind_map_GC.ps
synchrotron_T_specind_map.ps
synchrotron_U_map_GC.ps
synchrotron_U_map.ps

» [ fitshdrs

synchrotron_ampl.fits
synchrotron_specind.fits
synchrotron.sav

synchrotron.txt
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PSM outputs

(] ancillary

(] components
(] cosmo

(] observations

(] psminfo

vy vyvyvyYYvyy

(] skyinbands =

¥ | ] skyinbands
¥ |1 PSM_IDEAL
» [ bandl
» (] band?2
¥ ] band3
| band.sav
| cmb_map_band3.fits
| faintirps_map_band3.fits
— faintradiops_map_band3.fits
» (] fitshdrs
freefree_map_band3.fits
info.sav
spindust_map_band3.fits
strongirps_cat_band3.sav
strongirps_map_band3.fits
strongradiops_cat_band3.sav
strongradiops_map_band3.fits
stronguchii_cat_band3.sav
stronguchii_map_band3.fits
synchrotron_map_band3.fits
~ thermaldust_map_band3.fits
» (] band4
» [ bandS
» (] band6

Maps and/or catalogues
of band-integrated
emission for all components
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PSM outputs

(] ancillary
(] components
(] cosmo

(| observations

L] psminfo
(] skyinbands

Vv vy vy VY Y

hvd

¥ ] psminfo
 config-1_aE2iBulllSmqlZvw.psm
= logfile-1_aE2iBulllSmglZvw.txt
= psm_bibliography.txt
— | psm_citations.txt
| psm_history.sav

¥ || observations
¥ ] PSM_IDEAL
» (] bandl
¥ ] band2
» [ ] fitshdrs
~ groupl_map_band2.fits
" group2_map_band2.fits
 group3_map_band?2.fits
" README
(] band3
(] band4

|
J=
» (] band5S
J=

(] band6

For traceability

Output observations
- Band-integrated
- Beam-smoothed
- Re-pixelised
- Polarised or not
- Instrumental noise included
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Constraining the model...

RMS over 80% of sky

A Ve synchrotron
102} sync free—free
spinning dust
thermal dust

i Ay V2 B(Ty) VB

Py Aﬁ f(V) thermal SZ
%2 10° \ Adz vz Bv(sz) CIB
g R = R
‘@ N
7] g(v) N — '
€ 1072 A\\\ B, CO lines
L B B AN
I />><§<:\ | |+ ml K —
- ‘\Qi\ \
_
107+ \ \S;\( N\ \
o e aal . Sy S P [y — —ﬁ\ 1 |
1 10 100 1000

Frequency (GHz)

Sensitivity
(UK, s1/2)

100

10

More
bands
needed

04/04/2013 Jacques Delabrouille: Planck Sky Model

23




What the PSM is and is not

e The PSM is NOT

— a set of sky emission maps at different frequencies
* |timplements a model (i.e. an interpretation of existing observations)
* |tis very flexible (turn on and off components, effects, noise, options...)

— the real sky

* Always check simulations and understand their limits
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What the PSM is and is not

* ThePSMis

— A parametric model (keyword: flexibility)
* Parameters for the cosmological framework and for all components
* Components are represented using maps of parameters (e.g. map of average dust
temperature, map of CMB anisotropies, ...), catalogues (e.g. point sources, galaxy
clusters), statistical properties (power spectra, number counts, uncertainties, ...).
— Data + code

* Aset of data (observations), together with characterisation and uncertainties
* Prescriptions to assign values to all the parameters of the model on the basis of
these observations, and software tools that implement them
— A simulation tool

* code to produce a complete set of component maps and their observation with a
set of instruments (not specific to Planck)

* alibrary of many useful software tools

— A very useful investigation tool
* For developing “optimal” data analysis pipelines
* Forinvestigating the impact of varying assumptions and model parameters
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