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Design for a deep survey with resolution of ~1 degree
A deep survey is an important first step, but note...
» Edge effects are important
* Lensing confusion a problem for very sensitive experiments
« Add Galactic foregrounds and this gets messy!




Cresspolarization, Instiumental Polarization and Cl

Cross Polarization Instrumental Polarization
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Big FOV = Cross Polarization

Optics FOV XPol

Gregorian | 1 deg 2%

Cassegrain | 1.5 deg 0.2%

BICEP 16 deg <0.01%

planO/hyperbO“C lenses 20X exaggeration in angles

polarized intensit y \Ccor urs
co—polarized intensity (grayscale)

l elevation offset (degreel

IR blockers entrance pupil

-1
azimuth offset (degrees




Beam-filling calibrators
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Flat focal plane
4 K pupil stop |
Cross-Polarization at 150 GHz
Specifications Field Angle Coating Cross- Strehl
D 20 cm R / surface | polarization Ratio
FOV 16° 0] 0 % 5.5e-6 0.9999
AD 0.6 ° @ 150 GHz -+ 5 0 % 4 .8e-5 0.9997
0.9° @ 100 GHz + 100 0% 8.9e-5 0.9978
AD (rms spot) <0.2° 0 0.3 % 7.1e-6 0.9814
IP <1% + 50 0.3 % 5.6e-5 0.9818
CP < 0.01 % + 100 0.3 % 1.2e-4 0.9816
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BICEP Refractor

* Jelecentric — feedhorns not
tilted

+ Elat focus — feedhorn
apertures in a plane

window

plano/hyperbolic lenses

IR blockers entrance pupil focus

785 mm




Frimi

HFSS Simulations

Bill Jones, CIT




1501 GiHz Polarization Detection
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Cross Pol currently at ~1%




Polarization Viodulation
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Faraday Modulation in
Waveguide
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— Yopor-cooled
Shield

——LHe Tank

S0mk
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4 K top plate. Au-

Primary feedhorn.
plated Al. Mounting
_ g - for back-to-back
4 - | / section & lens optics

Faraday Rotator. support.

Focal-plane assembly.

4 K shield:
Au-plated
OFHC Cu
(~16 W/K
top to
bottom).

He4/He3/He3 fridge.

JFET modules.
\ 4 K base plate:
Au-plated
OFHC Cu.
Ki Won Yoon (CIT)



Back feedhorn.
PSB feedhorn.

Focal-plane
— support cylinder
at 4 K (Au-plated
Al).

250 mK focal-
plane (Au-plated
Al).

2.9 K ring.

350 mK ring. 4 K ring.

PSB module.

JEET: 20mW to 4K
LLoad resistor Vrms = 70V /rt-Hz

modules

JFET Module



Home, Sweet (frozen) Home December
2004




2 Levels of
Ground
Screening




Looks Dim!!!

sPlanc ¢ BICEP ) , QUAD -~ WMAP
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We’'re soon to learn a great deal more about:

» Scalar and lensing signals * Foregrounds
* Methodology e Technology
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Detectors for CMB Polarimetry
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