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l e BIR Lite (Light) Satellite for the Studies of B-mode Polarization
lt e and Inflation from Cosmic Background Radiation Detection
B Candidate for JAXA’s future missions on “fundamental physics™

B JAXA-based working group (more than 60 members from JAXA,
Kavli IPMU, KEK, NAOJ, Berkeley/LBNL, McGill, Riken, MPA
and Japanese universities)

Open to international collaborations

B Observations
» Full-sky CMB polarization survey at

a degree scale (30arcmin @ 150 GHz) ‘---
= 6 bands b/w 50 and 320 GHz -- ‘

B Scientific objectives

» Check representative inflationary models (any model w/ r>0.002)

» Astronomy with full-sky CMB polarization survey
B Launch in early 2020s (LEO @ 600km, L2 option studied also)
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LiteBIRD working group

** 69 members (as of Oct. 1, 2013) ¢ International and interdisciplinary
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Cosmic inflation

* An accelerating expansion at the very early universe.

* The leading hypothesis to answer one of the grand questions in
cosmology “what powered the big bang ?”

* The most important prediction of inflation 1s generation of primordial

gravitational waves.

* We can probe the inflationary gravitational waves with CMB

polarization !

* Underlying quantum gravity theory,
which is not yet understood, can also be

tested by probing the inflationary universe.

fraction
of a second

So, how does it work ?
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Probing inflation with CMB polarization

Essence: CMB is an “experimental appratus”
to record primordial gravitational waves CMB B-mode

Primordial curl patterns as
gravitational waves .- ' ) I ETEE @
CMB First stars ._iﬁ_F_?regrounds ; inflation
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»

Cosmic age 10733sec? 380000yr 13.8Gyr

would be one of the most significant scientific discoveries

20131197151 of 3l time. [astro-ph/0604101, US CMB roadmap]



Sensitivities
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LiteBIRD target sensitivity on r is x100 better than Planck
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Comparison with laser interferometry

€ CMB polarization is much more sensitive.

@ Discovery of PGW from CMB polarization will set a
clear target for future laser interferometry project(s).

—> a very strong science case can be made.
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Bore sight Spi,n.axi<.;/\

System overview
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theBIRD focal plane deSlgn tri-chroic (140/195/280GHz)
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Roadmap

LiteBIRD

POLARBEAR-2

POLARBEAR

- GroundBIRD

Seeking new members now !

To be first MKID-based

CMB polarization project

MKID R&D w/ NAO],

RIKEN, KEK, Okayama, Korea U.
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International collaboration including KEK, Kavli IPMU,

POLARB EA R UCSD, UC Berkeley from Asia Pacific regions

POLARBEAR-I project led by UC Berkeley

Search for inflationary B-modes

gravitational lensing B-modes

POLARBEAR
. . Site:Atacama,
3.5m primary mirror and Chile (5150m
large focal plane with . above sea level)
1274 TES bolometers Secoh
econ
i

First light in Chile in
Jan. 2012 and large amount = A "
of data already recorded Pulse Tube Cooler Receiver system

IR Blocking Filters

3 Stage He Focal Plane Cold Aperture
Sorption Fridge

Roadmap: i) - =+ =V
— 7588 TESes in 2014 (POLARBEAR-2) ) “*" ’" T {“" | =

Reimaging Lenses

— >22000 TESes in 2016(Simons Array)

| Rotating HWP Window 1
21m
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POLARBEAR-1 (First year of data)

E-mode polarization

ADec (deg)

ARA (deg)
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POLARBEAR-2
receiver system at KEK
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Strategy

Small Satellite for Super telescope array

ultimate meas. on ground
of r (0r<0.001) 40 < | < 3000~10000

[
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LiteBIRD project status/plan

» Selected as one of eight most important future projects
by astronomy/astrophysics division of
Science Council of Japan

» Recognized as one of key future JAXA missions in
fundamental physics

» Japanese High Energy Physics (HEP) community has
also 1dentified CMB polarization measurements and
dark energy survey as two important areas of their
“cosmic frontier”.

= To be ready for Mission Definition Review in 2014
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Summary

* LiteBIRD will provide a decisive test for
representative models of cosmic inflation.

* Precision CMB polarization full-sky survey will also
provide lots of astronomical information.

* Roadmap includes powerful ground-based projects
and detector R&D.

* Collaboration 1s seeking new members now !
(contact: masashi.hazumi@kek.jp)
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