B =8 (CMB) DRI E HIE
—I: W INDEIEIESD—

EI3(RIL: T ABRDDFEEA]

FEE L
SR EE R
LR 208387

N A
T R=




WMAP 5-Year Results: Some numbers to come...

Impllcauons fOF Inflatton ® n.=0.960 (+ 0.014) (-0.013) for r=0
® r<0.20 (95% CL); n,=0.968 (+/- 0.015)
® 00181 < Q. < 0.0071 (95% CL) for w=-]

Eiichiro Komartsu

University of Texas at Austin ! et
“MNovel Theories of the Early Universe” ® -00175 < L) < 0.0085 (35% CL) or W=
. Perimeter Institute, March 5, 2008 _ & Entmw Perturbaﬂgn |3_x|¢|n} =<8 6% {?5?;'; CL}

® Entropy perturbation (curvaton) <2.0% (95% CL)

WMAP 5-Year Papers o 9 < fuflocal) < I11 (95% CL)

¢ Hinshaw et al.,"Data Processing, Sky Maps, and Basic Resuits” ® -5 < fnu(equilateral) < 253 (95% CL)
0803.0731

® Hill et al.,"Beam Maps and Window Functions” 0803.0570

* Gold et al., “Galactic Foreground Emission” 0803.0715

* Wright et al. “Source Catalogue” 0803.0577 Th Nolta et al.
e 5-Year C

* Nolta et al.,“"Angular Power Spectra” 0803.0593 6000
® Dunkley et al., “Likelihoods and Parameters from the WMAP

5000 1Y : f
data” 0803.0586 . : 3 ¢+ Much improved -
v £ : measurement of |

¢ Komatsu et al., “Cosmological Interpretation” 0803.0547 i *  the 3rd peak!

. [ :
ﬁ = a000 | : : \ |
Hinshaw et al. [j_ E _:; \ & < _
W_P 5-Yea ata S J ) 34
1000 | Cosmic variance
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Disclaimer
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KEK Cosmophysics Group Inaugural Conference

Accelerators 1n the Universe

- Interplay between High Energy Physics and Cosmophysics —

12(Wed.) — 14(Fri.) March 2008
3" puilding 1F seminar hall, KEK, Tsukuba, Japan



CMBERH: 8L D KEH

Discovery of CMB (1965)

1l

Discovery of the blackbody form and

excess noise” of 3.5K anisotropy of the CMB (1992)
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“Task force on Cosmic Microwave Background Research”
(astro-ph/0604101, USDroadmap) MDD 5|

m 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.

m Detecting primordial gravitational waves would be one of
the most significant scientific discoveries of all time.

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




CMB Polarization Spectra

-

W. Hu et al. astro-ph/0210096
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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
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CMB Polarlzatlon Spectra
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E mode measurements: status

CAPMAP
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Cosmic connection survey ({& A B R ##)
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Expected sensitivities of future experiments
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e Ground-based experiment in Atacama (Chile)

e Phase | commissioning in summer 2008 !
e Innovative “polarimeters on a chip” (JPL)

PI2TS UOHBIPE | X0q 00921

—— Window Holder/ —__
IR Blocker Section

IR Filter Material
Horns
Hom-Dewar Interface
Interface Plate
e OMTs Refrigerator By
— — Modules

[ ~N——Module Board
_ Upper G-10 Ring — ¢
Aluminum Plal
Lower G-10 Ring

Stainless Steel Support-|

Refri g..-érator Lower Cryostat Section -~
(CTI 1020)

Expect to observe B-mode originating
from plausible inflation scenarios

= 1
Arica® % |

. o |
lquigue*®

Antofagasta®

Chanaral®

liesgqg pwe

il |
!

PARAGUAY

QUIET: phase Il forecasts (90 GHz alone)

o
L=

— oo (o]
= (==} (=]

10+1)CEE/(2m) (1K)

o

2
= =2 =
=T = =
o = on

=
=]

1(1+ 1)CB8 /(27) (K)2
A A Lo

(=]

o9

(=]

500 1000

1500 2000

1000 1500 2000




QUIET: Collaboration Team

Bonn

Caltech
Columbia

JPL

KEK

KICP Chicago
KIPAC Stanford
Manchester
Miami

Oslo

Oxford
Princeton

TT modules

beam, mount, software

cryostats, Q-band arrays

Q/W-band modules, electronics

data stream management

W-band arrays, electronics

telescope

telescope

platelet arrays

computing

ground screen Ry e
OMT, FPC as of Feb.08

also participating: Berkeley, Goddard, Harvard 23
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10 R E

PolarBeaR 0.01 0012 0018 : :
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Verde-Peiris-Jimenez 2005

Pagano-Cooray-Melchiorri-Kamionkowski 2007
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Can be rotated
Can be fixed every 45 degree
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Phase || DAQ

QUIET phase Il with new B factory DAQ seems possible
QUIET phase | and will be more scalable and powerful

COPPER system

Digital Output -
8 LVDS Channels

Digital Output
32 LVDS Channels

Digital Input
4 LVDS Channels §

Analog Input
32 diff Channels

 Data collection:

« sky signals. : : Tl’lgger

* Housekeeping information.

+  GPS time stamp. . | _ _ I\/I Od U Ie

» Telescope encoder information.

 Signal digitization: :
. ADC at 800 kHz. Generic

+  18-bit resolution. ' ; o i
 Data processing with FPGA: i Ao 1 PMC slot

* Down sampling.
e Zero suppression?
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* Primordial gravitational wave (PGW) and inflation potential

e Neutrino mass from gravitational lensing

— combination with double-beta decay exp. will shed light on neutrino
mass hierarchy

10° . . 5
{ ng=10meV
‘

CBB at high |
sensitive to
sum of mv

! 2 2 3
Am’ =7 1x107 eV

| Am’, = 2.5%107 eV

[

Clan’e, =041

{

..'/;

I
1 = i I} i
0 107 10 107 10 107

- 0 o . oo . . Lightest Neutrino Mass (V) || I’;']Eest mv
e Dark energy from gravitational lensing J

— combination with other measurements (e.g. Subaru)

e Test of parity conservation in PGW ( non-zero C'8, CE8)
— C'8 = CEB =0 in Standard Model
— non-zero allowed in string theories
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