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Observations of the temperature anisotropies in the Cosmic Microwave Background
(CMB) have greatly improved our understanding of the universe. Further insight will be
gained by studying the polarization of the CMB, which has recently been detected. The
observed E-mode polarization is caused by acoustic oscillations in the photon-baryon
plasma, much like the temperature anisotropies. However, the B-mode polarization is
caused by qualitatively different physical mechanisms. B-mode polarization anisotropies
are expected due to gravity waves generated at the time of inflation. Detection of this
signal can give us a powerful constraint on inflationary models. B-mode polarization can
also be generated by gravitational lensing of the CMB, which effectively converts E-
modes into B-modes. Both of these B-mode signals are expected to be two or more orders
of magnitude fainter than the temperature anisotropies, requiring a new class of
experimental sensitivity.

The POLARBEAR experiment is designed to precisely map out the CMB polarization
anisotropies. The telescope has been optimized specifically for this application, with
careful consideration given to polarization systematics. The 3.5m primary mirror
provides 4 arcminute resolution at 150 GHz, which will allow us to do a deep search for
the primordial gravity wave B-modes and to measure the gravitational lensing B-modes,
which peak on smaller angular scales. Measuring the lensing signal is paramount, both
because our ability to subtract it may act as the ultimate limit to how deeply we can
search for gravity wave B-modes and because it contains substantial physics in its own
right. A focal plane array using over 1000 antenna-coupled TES bolometers will provide
the needed sensitivity. The bolometers are read out with a frequency domain SQUID
multiplexer.

I will discuss the design decisions we have made and our progress towards a staged
deployment beginning in 2008. We will initially deploy in California to fully qualify the
instrument, with a subsequent move to the Atacama Desert in Chile, a high quality mm-
wave observing site.
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