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Outline  
ÅIntroduction 

ïCMB Science 

ÅFeasibility studies for LiteBIRD 

ïSimple foreground removal (E. Komatsu/nk) 

ÅLiteBIRD project 
    Lite (light) satellite for the studies of B-mode 

polarization and Inflation from cosmic background 
Radiation Detection 

ïConceptual design 

ïDetector, Optics, cooling, scan 
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CMB is the fossil light from the Big Bang 

NASA/WMAP 
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ïAlmost perfect Black Body 

ïVery Isotropic: DT/T @ 10-5 

ïInformation beyond Horizon 

ÝEvidence of  

ÅBig Bang 

ÅFriedmann Universe 

ÅInflation 



Spatial anisotropy of CMB 
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ÅPrimordial temperature fluctuations is link 
between Inflation and Present Universe 

ÅProbe of Cosmological Parameters 
ÅParameters describe Origin and Evolutions of CMB 
ÅObservables are used to derive the parameters 
ïAngular Power Spectrum 
ïNon Gaussianity (not today) 
ïPolarization  



CMB Experiments 
ÅWMAP (2001-2010), Space, D=1.5m, n=23, 33, 41, 61, 

96GHz 
ï l=2-1000; T&Pol, 10 detectors(HEMT) 

Å PLANCK (2009-), Space, D=1.5m, n=30, 33, 70, 100, 
143, 217, 353, 545, 857GHz 
ïL=2-3000; T&Pol, 22HEMT, 52bolo 

Å ACBAR (2001-2005), South Pole, D=2.1m, n=150GHz 
ï l=470-2600; T only, 16 detectors(bolo) 

ÅQUaD (2005-2007), South Pole, D=2.6m, n=100, 
150GHz 
ï l=200-3000; T&Pol, 31 detectors (bolo) 

Å ACT (2007-), Chile, D=6m, n=148, 218, 277GHz 
ï l=200-8000; T only, 3072 detectors(bolo) 

Å SPT(2007-), South Pole, D=10m, n=95, 150, 220GHz 
ï l=2000-9000; T only,  960 detectors (bolo) 

ÅQUIET (2009-), Chile, n=40, 90GHz 
ï l=50-2500; Pol, 90 detectors (HEMT) 

Å POLERBEAR (2010-), Chile, n=150,  220GHz 
ï l=20-2000; Pol, 1284 detectors (bolo) 2010/7/12 6 LiteBIRD, N. Katayama 

KEK has joined QUIET and POLERBEAR 



CMB can be polarized 

ÅThomson Scattering and CMB quadrupole anisotropies 
produce linear polarization 

ÅOverlay many hot and cold spots and see polarization 
around the spots 

ÅA clear correlation of temperature and E-mode seen 
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WMAP 7yr TE correlation 
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21s 

Radial around cold 

Tangential around cold 



B mode not detected yet  

Recombination, z = 1090 Re-ionization 
z < 11 
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E mode polarization observed at 8s (WMAP 7yrs) 



B mode polarization and inflation  
ÅQuantum fluctuation Ý Space-time fluctuation 
Ý (thru Inflation) Ý Gravitational wave 

ÅGravitational wave hx (h+) produces B (E) mode 
polarization 

År = ratio of primordial gravitational wave to  
curvature perturbations 

ïEnergy scale 

Å0.93 ¥ 1016 Gev (r/0.01)1/4 

ïCurrent limit: r < 0.24 

(95% C.L.) 
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WMAP+BAO+H0 


