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FIGURE 1

E. Hubble, PNAS, 15 (1929), 168.
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Sensitivities for Cosmological Gravitational Wave Detection
| | M.Maggiore, gr-qc/0008027 |

modified by Yuzurihara
purple line is referd from

Vol 460|20 August 2009 |dei:10.1038/nature08278
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CMB observation, especially for polarization measurement, is very sensitive for primordial GW.
& 20

And the observation technology is simple extend from present technology.
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Unique Point of POLARBEAR Lo

® Primary Mirror: $3.5m

(High Precision area ¢$2.5m)
» Angular Resolution: 4" @150GHz (2.7° @220GHz)
(Sun & Moon ~30’, Venus ~10”-58")

Huzm_Tran Ele;'i‘y

Search.for CMB B-mode
from gravity lensing is
suitable to ground-base

telescope

\ . PB is a project to aim first
0 100 W detection of CMB B-mode

multipole, | = 180/ [*])
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POLARBEAR-1 (First year of data)
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Detection of B-mode Polarization in the Cosmic Microwave Background
with Data from the South Pole Telescope
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Gravitational lensing of the cosmic microwave background generates a curl pattern in the observed
polarization. This “B-mode” signal provides a measure of the projected mass distribution over the
entire observable Universe and also acts as a contaminant for the measurement of primordial gravity-
wave signals. In this letter we present the first detection of gravitational lensing B modes, using
first-season data from the polarization-sensitive receiver on the South Pole Telescope (SPTpol). We
construct a template for the lensing B-mode signal by combining E-mode polarization measured by
SPTpol with estimates of the lensing potential from a Herschel-SPIRE map of the cosmic infrared
background. We compare this template to the B modes measured directly by SPTpol, finding a
non-zero correlation at 7.7¢ significance. The correlation has an amplitude and scale-dependence
consistent with theoretical expectations, is robust with respect to analysis choices, and constitutes
the first measurement of a powerful cosmological observable.
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Evidence for Gravitational Lensing of the Cosmic Microwave Background Polarization
from Cross-correlation with the Cosmic Infrared Background
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‘We reconstruct the gravitational lensing convergence signal from Cosmic Microwave Background
(CMB) polarization data taken by the POLARBEAR experiment and cross-correlate it with Cosmic

B . . —
Infrared Background (CIB) maps from the Herschel satellite. From the cross-spectra, we obtain h I OO =+ .
evidence for gravitational lensing of the CMB polarization at a statistical significance of 4.00 and H e rsc e 5 u I I l i Ii J I

evidence for the presence of a lensing B-mode signal at a significance of 2.3¢. We demonstrate
1L * %
AN

that our results are not biased by instrumental and astrophysical systematic errors by performing
null-tests, checks with simulated and real data, and analytical caleulations. This measurement of
polarization lensing, made via the robust cross elation channel, not only reinforces POLARBEAR
auto-correlation measurements, but also represents one of the early steps towards establishing CMB
polarization lensing as a powerful new probe of cosmology and astrophy
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POLARBEAR-2

Cerro Toco at Atacama, Chile POLARBEAR-2 (PB-2) is a project
with a new receiver system,
will be deployed in 2014
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Main Features of PB-2 Receiver

e Dichroic and dual polarization detector

at 95GHz/150GHz
=) Foreground study.

e 7588 TES bolometers

x 6 from PB-1- e
=) Increase statistics "

Detector

300mK
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PB-2 Science

Improvement from PB-1 to PB-2

Good sensitivity between IR
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We can reach r =0.01 @95% C. L. Yuji Chinone, KEK




PB-2 Science

GL » Constraint on Sum
of Neutrino Masses

3

It is important to rea
sensitivity of

PB-2 sensitivity (Fisher forecast) by Josquin Errard, Giulio Fabbian
o (Z?my) = 90 meV  with PB-2 alone
o (E*m,b,) — 65 meV  with PB-2 + Planck

68% C. L.

o (E?n#) — 150 meV with Planck alone

Assuming [ISSIESIVPA and neutrino energy density of
TT, TE, EE and BB are used.
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Ultra-cold head temperature: 236mK & Ll ./
Holding time: 72.5 h

— ICH
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—— He3UP
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Frequency Domain Readout 7588 Bolometers
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