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CMB B-mode polarization

Tensor perturbation Scalar perturbation

B-mode: Smoking gun signal of
Primordial gravitational wave



“Task force on Cosmic Microwave Background Research”
(astro-ph/0604101, USMroadmap)mM oD 5| A

The accurate measurement of CMB polarization is the next
critical step in extending our knowledge of both the early

Universe and fundamental physics at the highest energies.
Detecting primordial gravitational waves would be one of the

most significant scientific discoveries of all time.

We recommend technology development leading to receivers that
contain a thousand or more polarization sensitive detectors, and
adequate support for the facilities that produce these detectors.

[HFEH IS EEIRILTF—DIERYIEREE 1Z1ERT 5]
[RIBENREORRIIEFRELFZFRKOFER
1000EF L E DRI BRAATEEN

7

iﬁ.;]i




CMB Polarization Spectra
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プレゼンター
プレゼンテーションのノート
Spatial frequency


E mode measurements: status
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プレゼンテーションのノート
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Funded CMB Polarization Experiments

((near) completed: Bicepl, Boomerang, CBI, DASI, Maxipol, QUaD, WMAP, VSA)
(Proposed: ACT-POL, SPUD)

Name Type/ Institutions Ell range Frequencies #Detectors Resolution
location
Planck Bolo- ESA, IAS-Orsay, 2-2000 25-1000 22H+52B 8’
HEMT/Space | Bologna + many
Spider Bolo/Balloon CIT/JPL,CITA, 2-250 40,90,150, ~2000 40’
CWRU,Stanford 220
BICEP2 Bolo/South CIT/JPL,CITA,Stanford 10-250 150 512 40’
Pole
Clover Bolo/Chile Cardiff, Oxford, 20-1000 90,150,225 200-400 10’
Cambridge, Manchester
QUIET HEMT/Chile Chicago, CIT, JPL, KEK, 20-1000 40,90 119x2 10’
Manchester, Miami, MPI,
Oxford, Princeton, Stanford 1OOOX2(P2)
EBEX Bolo/Balloon | Minn, Berkeley, Brown, 20-1200 150,250,420 | 1406 8’
Cardiff, Columbia,
McGill +8
PolarBeaR | Bolo/Chile Berkeley,APC, 20-3000 90,150,220 1274 3.5’
Cardiff,Colorado, Imperial,
KEK, McGill,UCSD
SPTPOL Bolo/South ChiC&go,Berl_(ﬂey, Colorado, 20-10000 90,150,220 1000-2000 1.1’
Pole CWRU, Davis, JPL,
McGill,SAO

compiled by Adrian Lee
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QUIET: phase Il forecasts (90 GHz alone)
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POLARBeaRZ=E&

UC Berkeley, LBL, UCSD, Colorado,
KEK, McGilll, IC London, LAC, Cardiff
B F) -FAAhT
L < —/\—: Antenna-coupled TES array
((90), 150, 220GHz)
F3E: BB (Carma, A7) 74)L=7)2009 ~
ARZEER 2010 ~
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QUIET 0.01 0.015 0.029
FG 1% 0.03  0.019 0.03
CR 0.1 0.035 0.03
QUIETBeaR
DASI10%,dust1% 0.01 0.003 0.054
FG1% CR DL
PolarBeaR 0.01 0.012 0.018
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(no approved mission yet)
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EPIC(JPLER)
Inflation reach

Errors | WMAP Planck EPIC-LC EPIC-2m
no FGs no FGs no FGs | with Pess FGs no FGs | with Opt FGs

An, 0.031 0.0036 0.0016 0.0016
Acvg 0.023 0.0052 0.0036 0.0036
Ar 0.31 0.011 54x107% | 92x107* |48x107* | 54x10714
Ar 0.10 0.0017 0.0015 0.0025
Ang 0.20 0.076 0.072 0.13

Af™ 4 2

A frmt 26 13

Aoy 1.2 x107% | 35 x 107> 4% 107° 35%x107° | 3.5x107°
Ao, 0.025 0.0065 0.0068 0.0065 0.0066
AQy 6 x 10~* 6 x 10~
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LiteBIRD (B&+xE)

Lite (light) Satellite for the studies of B-mode polarization and
Inflation from cosmic background Radiation Detection

200849 B f-™ B
/J\ﬂ*ﬁl_%ﬁTEWG & Lfﬁgﬂ Lenses Boresight

Focal plane

3He sorption fridge X, :
ADR\_, A%

SQUIDs

Half-wave plate

Radiation shields

/

«+— JT/ST cooler head
and compressor
. /
BUS unit

Sm a l I iS bea ut ifu I ! (including readout electronics, attitude control system, telemetry)
JAXATR B @ n Al TCryostatizL , BE L (EPICO#91/3) B8

The entire satellite will be in a big cryochamber for testing. 26




Group members

Name Institution Role*
Hideo Matsuhara JAXA JAXA PI, orbit, scan
Kazuhisa 'V':S(;Jda JAXA PSD . *Roles should not be restricted
Tetsuya Yoshida JAXA Tests with Baloons .
Yoichi Sato JAXA Thermal engineering to those listed here.
Hiroyuki Sugita JAXA Thermal engineering
Hirokazu Ishino Okayama Univ. DAQ, PSD
Atsuko Kibayashi Okayama Univ. Simulation
Tomotake Matsumura Caltech Orbit, scan, optics
Adrian Lee UC Berkeley Pl for foreign institutions,
PSD, modulation scheme
Izumi Ota Kinki Univ. Evaluation of optics
Mitsuhiro Yoshida KEK Optics Consultants
Nobuaki Sato KEK Simulation (no duty on real work)
Kazutaka Sumisawa KEK PSD o
Osamu Tajima KEK systematic errors Name Institution Role Cf.
Masashi Hazumi KEK Pl .
Toshikazu Suzuki KEK Thermal engineering Taka.\.o Nakagawa JAXA Satelll_te SPICAPI
Takayuki Tomaru KEK Thermal engineering, Shuji Matsuura  JAXA  Satellite

Hideo Kodama KEK Science theorist

modulation scheme Ryohei Kawabe NAOJ optics, PSD ASTE member

Masaya Hasegawa KEK Tests with baloons
Takeo Higuchi KEK DAQ

Eichiro Komatsu UT Austin Science

Yoshinori Uzawa NAOQOJ PSD

Yutaro Sekimoto NAOJ PSD

Takashi Noguchi NAOJ PSD

Makoto Hattori Tohoku Univ.  Foregrounds,

systematic errors
Chiko Otani RIKEN PSD
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B-Pol (Europe)

Expected B-mode sensitivities

BFol versus PLANCK
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