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Gravitational Waves — Large Angular Scales

Stress and Shear Effects

Gravitational Wave Vector - Quadrupole moment
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POLARBEAR Science Goals B

Gravitational Lensing — Small Angular Scales

Hu & Okamoto 2002
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Constraining the Neutrino Mass
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Pulse-tube Cooler
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POLARBEAR Design

Focal Plane Cold aperture
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POLARBEAR Design

Entire Focal Plane — 7 Hexagonal Wafers
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Planarly Lithographed Antenna
Coupled TES Bolometers

Myers et. al. APL
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2010 Engineering Run in California
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POLARBEAR Extended

PBl — Developed and Tested.
Deploying to Chile in 2011.
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POLARBEAR Il (KEK led)

- Sinuous Antennas

- Increased Bandwidth and Lower Noise
- 1500 Pixels

- 6000 Bolometers

- 90 and 150 GHz
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POLARBEAR Extended

3-6 POLARBEAR Telescopes at Atacama Site
18,000 Total Bolometers at Multiple Frequencies
2"d and 39 HTT funded by James Ax Foundation to UCSD

Probe to a potentially lower value of r
Better constraint on neutrino mass (100 meV)
High quality lensing maps over large fraction of the sky
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Normal-Insulating-Superconducting (NIS) Junctions

Bolometer Temperature vs. NIS Bias
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NIS Junctions - Solid State Refrigeration Devices

NIS Theory \
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Experimental Tolerances Met During Engineering Run
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