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 Team Members  

Nabila Aghanim, Tony Banday, Soumen Basak, Elia Battistelli, Paolo 
de Bernardis, Caterina Chiocchetta, Jens Chluba, Marco De Petris, 
Marian Douspis, Ricardo Tanausú Génova Santos, Tijmen de Haan, 
Diego Herranz, Elena de la Hoz, Eiichiro Komatsu, Luca Lamagna, 

Gemma Luzzi, Juan Macias-Perez, Enrique Martínez-González, Silvia 
Masi, Marina Migliaccio, Toshiya Namikawa, Gianluca Polenta, 

Mathieu Remazeilles, José Alberto Rubiño Martín, Laura Salvati, 
Hideki Tanimura, Patricio Vielva, Nicola Vittorio, Joern Wilms 

Article 
"LiteBIRD Science Goals and Forecasts. Mapping the Hot Gas in 

the Universe" 
Internal review: finalizing, submission: soon

Mapping the hot gas in the Universe
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SZ EFFECT: HOT BARYON TRACER
R. A. Sunyaev Ya. B. Zeldovich Inverse Compton distortion = Sunyaev-Zeldovich effect
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SZ EFFECT: HOT BARYON TRACER
R. A. Sunyaev Ya. B. Zeldovich 

“Hole in the sky” 

SZ,Comments on Astrophysics 
and Space Physics 1972  

Inverse Compton distortion = Sunyaev-Zeldovich effect
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BUILDING Y-MAP
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๏ Adapted component 
separation based on : 

๏ Constraints on 
emission spectra 

๏ Localisation in multiple 
domain 

๏ 100:857Ghz maps 
๏ First SZ map on ~50% of 

the sky

PLANCK YMAP : 2014 - 2016 →2021

Planck 2014, Planck 2016 
Tanimura et al. 2021

2021
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๏ Planck + ACT: PACT map: 1st combination of CMB exp. 

๏ Planck+ACT 

๏ Planck+SPT

OTHER YMAP

Aghanim et al 2019

Madhavacheril et al 2020

Bleem et al 2021

๏ MILCANN
Hurier, Aghanim, Douspis 2021
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COSMOLOGY FROM YMAP : 2021

Tanimura et al. 2021 

2021

⟳
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LITEBIRD VS PLANCK
LFI HFI
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LITEBIRD-SZ*

* Planck PR4 actually
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๏ Sky simulations from PSM 

๏ CMB, tSZ, kSZ, CIB, points sources 

๏ Dust, free-free, synchrotron, AME 

๏ LiteBIRD noise models 

๏ Advantage of number of bands in ILC 

๏ Needlets ILC  

๏ Much lower noise level in LiteBIRD ymap 

๏ σLiteBIRD = σPlanck / 10 

๏ large scales only

13

LITEBIRD
Delabrouille et al. 2013

Remazeilles et al. 2011

LiteBIRD, PTEP, 2022
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๏ Combined component separation 

๏ Planck+LiteBIRD 

๏ large/small scales 

๏ more frequency bands 

➡ less noise 

➡ less foregrounds contamination 

➡ larger clean sky fraction

LITEBIRD+PLANCK

📖  LiteBIRD: Remazeilles+ JCAP 2024
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Current 

๏ finalizing article review 

๏ maps 

๏ 1D pdf 

๏ power spectrum 

๏ effect of 1/f noise 

๏ cosmological parameters 

๏ SZ from patchy reionisation

WG ACTIVITIES
Future 

๏ relativistic SZ 

๏ constraints beyond LCDM 

๏ cross correlations 

๏ …
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๏ Improve ×10 the noise in the SZ map wrt Planck  

๏ Produce a high-fidelity SZ map over the full-sky essentially 
free of contamination at ℓ < 200 

๏ Test theories of structure formation via hot-gas 
tomography from SZ × galaxy surveys correlations 

๏ Search form WHIM in filaments connecting clusters 

๏ Study an inhomogeneous reionization process via cross-
correlations of SZ × CMB optical depth 

๏ Measure the mean gas Te via the relativistic SZ 

๏ Improve constraints on S8 = σ8(Ωm/0.3)0.5 by 15%

LITEBIRD FOR SZ STUDIES


