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leakages of intensity into polarization and removing better other
systematic effects

2. the time ordered data processing is the same as in 2015 except for the
removal of the last 1000 rings of the mission.

3. the leakage parameters due to band-pass or calibration mismatch between
detectors measuring orthogonal polar are now extracted from the sky data

4. The quality of the data is evaluated through null tests
a. in 2015 we used detector sets, half rings and half mission
b. in 2018 we used odd-even rings and half mission

odd even survey are scanned in opposite direction and test time constants
and far side lobes
a. systematic effect of very long time constant (30 sec) have been
detected but not fully corrected

we developed end to end simulations which accounts very well for the null
tests but this shows that we are partially limited by NG systematic effects
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surveys are scanned
in opposite direction

2. this reveals time
constant and far side
lobes residual effects
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2015 release different detector sets (blue line) show big low ell residuals
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2. 2018 show very reduced but still significant half mission (red line) and det
sets (green) differences
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we carried out full
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1. in CMB channels we expect S/N 10°

Relative Calibration

on the dipoles

a. 100 GHz rms 5. 10°
b. 143 GHz rms 8. 10°
c. 217 GHz rms 2. 10>
d. 353 GHz rms 2. 10

2. the solar dipole becomes an a-
posteriori calibration and test tool

a. interfrequency calibration

b. absolute calibration bias
from the map making (1 to
3 104 for 100 to 353 GHz)

c. associated with CMB
anisotropies it constrains
transfer functions
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1. one cosmological parameters (the re-ionization optical depth T) in A-CDM can be

measured nearly independently of the others; this allowed to built a simulation based
likelihood for a single parameter (or a very small number of parameters)

2. for very low ell, the prob. dist. of the C, values using an analytical shape
approximation does not agree with the one obtained in the end-to-end sims

3. the results are unstable in front of very small changes in the data

4. the proper mathematical description of the noise + residuals of systematic and
component separation effects does not exist

5. we thus built a likelihood based on the 300 sims first in Planck Coll. Int. XLVI (2016):
SimBal, SimLow (7 only), and statistics of 300 end-to-end sims * 1000 CMB sims
(for each ell) in an improved version: SimAll for the 2018 release (A, T, ).

- A
> > - - =
= e - — g P = e aF - x > By .
2w =g < P - ¥ et P | - S .yt,‘ -Ag‘ d 3
SE D TR d ey LT S0 g, T ERos ot AR

6. the sims contain all known systematics and also reproduce the cleaning of
foregrounds procedure (the dust foreground dominates and is better simulated

7. this approach is safer but limited by the number of sims, itself limited by computing
power (these sims were built on the NERSC computers)

8. even if future experiments will be built to avoid some of the Planck-HFI polarized

systematic effects, they will probably be limited by interstellar foregrounds which are
also very non gaussian (turbulence)

\\\\“‘\9 this problem is not going to go away easily
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1.  for 100x143 TE, EE BB fsky =0.5
2. green points are the data

3. blue are 300 end-to-end simulations
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1. The 353 GHz is still not at the white detector noise for large scale
polarized signals

2. we know what is the remaining systematic effect: very long time
constants of order half a minute

3. if 353 GHZ polarized maps are cleaned to bring the large scales to be
white noise dominated and combined with much more sensitive than
Planck HFI in large sky surveys in the 100 to 150 GHz range we can
compute what is the limit on r (tensor to scalar ratio) introduced by a
dust correction based on the HFI 353 GHz data
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1. very significant improvements on the removal of systematic effects
at large scale in the polarized maps

the systematic effects residuals are not like a Gaussian noise
the end to end simulations are a key tool for the low ell likelihood

this is best illustrated by the determination of ¢

A

the 353 GHz will probably remain for several years the best channel to

clean the dust in the search of the primordial gravitational waves on
large fraction of the sky
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