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Goals of the D01 team [1]
• To develop and provide necessary analysis tools 

for the “B-teams” (experiments) of the proposal 

• B01: CMB (Simons Array, LiteBIRD) 

• B02: Weak gravitational lensing survey (HSC) 

• B03: Galaxy redshift survey (PFS) 

• B04: Redshift drift (TMT)



Science Goals
• The main scientific motivations for the “ultimate 

physics analysis” are three-folds: 

Falsify the ΛCDM model by ruling out Λ

Detect, or rule out, the inverted mass hierarchy of 
the neutrino mass by measuring ∑mν<0.1 eV 
[95% CL] 

Find definitive evidence for inflation by measuring 
primordial gravitational waves in the CMB

B02,03,04

B01,02,03

B01





Summary of Achievements
• Over the last 4.5 years of the grant period, we have made 

fundamental contributions to the progress of B01, B02, 
B03, and B04 

• Many of them were not possible without this grant. 
We should make sure to let the reviewers know this!

Requests to the coordinators of B0X
• In the final report, please include the description of the 

D01 achievements relevant to your group 

• In this way, we can communicate efficiently to the 
reviewers that the cross-experimental D01 activities have 
achieved the goal



B01: CMB
• New microwave sky simulator “GM100” 

• New foreground removal method “Delta-map 
Method” 

• New way of calibrating miscalibrated polarisation 
angle of detectors 

• Simultaneous determination of miscalibrated 
angles and the cosmic birefringence 

• “Power spectrum reconstructor” for the tensor 
power spectrum from CMB B-mode polarisation
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• New foreground removal method “Delta-map Method” 

• Accounting for spatially-varying SED of foregrounds 
is considered as the most important issue in the field

D01xB01



• New microwave sky simulator “GM100” 

• This sky model simulation played the fundamental 
role in this paper

D01xB01



GM100 in bitbucket



• Game-changing results!

• Foreground is not an issue for the 
angle calibration using the EB 
correlation

• We can determine simultaneously the angle 
miscalibration and the intrinsic EB

D01xB01



A01xB01xD01
Q: How can we distinguish between different inflation 
models using the B-mode polarisation power spectrum? 

A: Reconstruct the underlying tensor power 
spectrum! 



Web tool: Tensor Power 
Spectrum Reconstructor

http://numerus.sakura.ne.jp/research/open/srec/srec.php?page=top
http://numerus.sakura.ne.jp/research/open/srec/srec.php?page=top


ESA
2025– [proposed]

JAXA

LiteBIRD

May 21: JAXA has chosen LiteBIRD 
as the strategic large-class mission.
The D01 activity played a major role

+ participations from 
USA, Canada, Europe

Selected!
2028–



B03: Galaxy Redshift Survey
• Work horse: “lognormal_galaxies” simulator 

• The D01 activity has been absolutely essential 
for the preparation of the cosmology program 
of the PFS project 

• Ryu Makiya, appointed by this grant, became 
one of the leaders in formulating the science 
case and the observing proposal of the PFS 
project



• Fast and reasonably accurate algorithm to generate 
the distribution of galaxies  

• Innovation: First time to include peculiar velocities. 
We can generate galaxies in redshift space



lognormal_galaxies in 
bitbucket





gave a talk
• “lognormal_galaxies” was used to generate 

many realisations of the galaxy distribution 
to study the impact of fiber assignment

D01xB03



B02: Weak Grav. Lensing
• Work horse: “lognormal_lens” simulator 

• Target: Synergy between HSC and PFS!

• This is essential to exploit the uniqueness of 
two SSPs on Subaru

Will give a talk 
after me



To be submitted soon…!!



lognormal_lens in bitbucket



B02: Weak Grav. Lensing

• New science result: Constraints on the 
hydrostatic mass bias of galaxy clusters from HSC 
and the thermal Sunyaev-Zeldovich effect

Will give a talk later

D01 B02x



B04: Redshift Drift
• Goal: To measure the expansion of space directly by 

measuring a change in redshifts over many years. 
“Sandage-Loeb Test” 

• However, the local acceleration of Solar System 
contaminates the cosmological effect

• We have produced, for the first time, the full-sky 
map of spurious redshift drifts due to the local 
motion



D01xB04



We go beyond B0X!



Goals of the D01 team [2]
• To develop novel analysis tools that 

go beyond B01–04: 

• Tomography of hot gas in the Universe: 
SZ-galaxy cross-correlation 

• Intensity mapping

• Lyman-alpha and 21-cm lines, cross-
correlated with galaxies and CMB
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lognormal_im

• The code is basically done. The paper in preparation… 

Shun Saito



Summary: 2015–2020

• Fundamental contributions to all of B01/02/03/04 

• Major contribution to the selection of LiteBIRD 

• Leading roles in shaping the PFS cosmology 
program; Synergy between HSC and PFS 

• First full-sky map of the local acceleration 



• New tools have been developed and made available

• lognormal_galaxies, lognormal_lens, lognormal_im 

• GM100, Delta-map, New angle calibration method 

• Tensor spectrum reconstructor 

• New science: Tomography of hot gas in the Universe

Summary: 2015–2020

wwwmpa.mpa-garching.mpg.de/~komatsu/codes.html

http://wwwmpa.mpa-garching.mpg.de/~komatsu/codes.html

