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  I.1. Future CMB satellites
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ESA: CORE likeJAXA: LiteBIRD



15 frequency bands 
> 2000 detectors

  I.1. LiteBIRD Focal plane

Bandpass filters
4



  I.1. LiteBIRD confident level
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Measurements	with	r < 0.002 (95%	C.L.)	for	2 ≤ l ≤ 200 are	important



  I.1. LiteBIRD scanning strategy
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Similar for Q and U 

@François Bouchet

\psi: polarizer angle

http://www.cpt.univ-mrs.fr/~cosmo/EC2017/bouchet@iap.fr


  I.1. Potential systematic effects
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	 	 • Beam mismatch	
  •  HWP	imperfec#ons	

    •  Cosmic rays
  •  1/f noise 
 •  Bandpass mismatch  
		 •  Thermal fluctuations
  •  ... 

Foregrounds affect the measurement accuracy of CMB



II.1. Bandpass mismatch
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Leakage from intensity I to polarization Q, U

Planck: Bandpass shape of several 
detectors

Relative calibration of dust  
different from detector to detector  

after calibrating CMB (Planck: A&A 596, A107 (2016))

 - 1 ~ 1%  
Blue: ground, red: flight



  II. 1. Bandpass mismatch 
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Dust: Grey body

CMB: Black body

Filters

Normalization CMB

T0 = TCMB = 2.725
Td = 19K
� = 1.62
⌫0 = 140 GHz

B(⌫, T ) = 2h⌫3

c2
1

e
h⌫

kBT �1
Planck’s law

�s, �f , �spin



  II.1. Bandpass mismatch -> filters
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Half of a percent from detector to detector 

Planck-like errors 1% variation Top-hat filters



  II.2. Bandpass mismatch -> Simulation

using

In order to estimate leakage:



  III. Results (1) -> Leakage maps
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222 detectors and 365 days observation



  III. Results (2) -> Analytic estimation
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a pair detector

cross momentleakage



  III. Results (3) -> 1 / N_det
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20% masked galactic, 74 and 222 detectors and 365 days observation, 10 sims



  III. Results (4) -> precession and spin
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20% masked galactic, 222 detectors and 365 days observation, 10 sims

precession 93 minutes 0.1 rpm
precession 96 minutes 0.1 rpm
precession 96 minutes 0.3 rpm



  III. Results (5) -> scanning strategies
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20% masked galactic, 222 detectors and 365 days observation, 10 sims

Precession  
angleCORE

LiteBIRD



  III. Results (6) -> An ideal Half-Wave Plate
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20% masked galactic, 50 detectors and 180 days observation



  III. Results ( Conclusions)
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-  Tensor-to-scalar r  is order of 10^-3 in reionization bump, 
bandpass mismatch is not negligible effect. 

-  Correlation between leakage maps and cross moment. 
-  1/N_det relationship => increase number of detectors. 
-  Bandpass mismatch error for satellite CMB experiments 

II: Correction effect (R. Banerji et al) in preparation. 
-  An ideal half wave plate mitigates the effect.

222 detectors and 365 days observation, \tau=0.055 +- 0.009



  Merci beaucoup!
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  Backup (1) -> Planck leakage
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Backup (2) -> Vary scanning strategy params
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20% masked galactic, 222 detectors and 365 days observation



Backup (3) -> Vary scanning strategy: Precession
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20% masked galactic, 222 detectors and 365 days observation



  Backup -> bad scanning strategy params

2320% masked galactic, 222 detectors and 365 days observation


