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Figure 5: Left: The Bicep telescope and ground shield, installed atop the DSL observatory, where it has observed
continuously since February 2006. In the background are the Dasi tower and ground shield and the new South
Pole station. Right: Bicep1 sidelobes measured for the 100 GHz central pixel, using a chopped thermal source to
characterize the main beam and a modulated Gunn oscillator to characterize the sidelobes. Both sources were placed
on the calibration mast on the roof of DSL. The black forebaffle (visible at left) provides at least an additional >15
dB of rejection of the far sidelobes, for which we measure only upper limits beyond 35 degrees. Where measurable,
far sidelobes are found to be nearly featureless with a uniform 20% polarization. Bicep1’s rejection of ground pickup
is extraordinary; to date, no ground subtraction has been necessary, and no ground contamination has been detected,
in analysis of CMB observations.

Acbar and QUaD, to measure temperature and polarization power spectra. In simulations with realistic
1/f filtering, lack of cross-linking shows no significant impact on the fidelity of E/B separation or the power
to constrain B modes to r ! 0.01 [24].

3

Technical Approach

The key to our technical approach is to use the minimum diameter aperture (25 cm) necessary to resolve
the degree-scale signature of the CGB. A small aperture offers several advantages: (i) it can be filled with
a cooled wave plate, yielding ideal polarization modulation, (ii) it can be surrounded by a co-moving forebaffle, improving sidelobe rejection, (iii) it allows cold, on-axis, refracting optics, providing low and stable
system offsets, (iv) it can be characterized prior to deployment with a modest antenna range and aperture
filling calibrators, (v) it allows rotation of the entire telescope about the boresight, and (vi) it is relatively
inexpensive to build, deploy, and operate.
This approach has been pioneered by Bicep1, which will allow us to probe to below r = 0.1. The
performance of Bicep1 is summarized in Section 3.1. As illustrated in Figure 6, we propose to deploy onto
the existing Bicep and Dasi mounts a new generation of polarimeters based on Bicep1 that achieve the

